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***SOLVENCY

Asteroid Deflection Fails

Too expensive, heavy, and logistically impossible 

LLNL 09 Lawrence Livermore National Laboratory for the Department of Energy's National Nuclear Security Administration “Too Close for Comfort” https://str.llnl.gov/Dec09/pdfs/12.09.2.pdf

Some potential deflection technologies are proving to be too expensive or too heavy to be feasible. Others would require too many technological advances to be implemented in the near future. One proposal is to attach rockets to an asteroid and push it out of its current orbit. This method would provide an adequate speed change and keep the bulk of the asteroid intact. However, asteroids have extremely low surface gravity, so attaching a rocket to one would be a logistical nightmare. “On a 1-kilometer asteroid, a 200-pound person would weigh less than one-fifth of an ounce,” says Dearborn, “and a normal walking speed would be nearly two times escape velocity,” that is, the speed needed to break free of the asteroid’s gravitational field. Thus, the slightest pressure applied to the asteroid would push the rocket farther away, out of reach of the asteroid. The rocket method could also be quite expensive. “Even if we ignore the challenges associated with anchoring a rocket engine to a rotating asteroid and with pushing an asymmetric object, a rocket would need thousands to millions of tons of fuel for successful diversion,” says Dearborn. The closer the object is to Earth, the more fuel is required to produce the speed change needed. Deflecting an asteroid that is 20 to 30 years away would require about 10,000 tons of fuel. Significantly more fuel would be needed for objects less than a decade away. 

Deflection now AND plan can’t be used 

Krispin 96 Arthur Krispin “Asteroid Avoidance” 2 April 1996 GEOS105 http://boundarycondition.com/geos105b.pdf

The current defensive status of the planet leaves much to be desired. Technology exists that, with a minimal amount of development, can either fragment or deflect an object. Equipment to target and navigate a device also exists and needs only minor development. The problem lies in the delivery to the object. Currently, only chemical propulsion methods are available to launch a device from the surface and deliver it to an astral object. There are plenty of choices of chemical launch vehicles available. The dangerous exhaust from nuclear propulsion systems preclude their use as launch systems. The large fuel mass of chemical systems make them an unfavorable choice of delivery from Earth orbit to the offending body. A variety of nuclear propulsion systems are currently under development in both the United States and the Commonwealth of Independent States (Gurley, et. al.) 

We lack info on Near Earth Asteroids (NEAs) 

Future Pundit 4 – Quoting Fr. Astronaut Russell Schweickart (chairman of the B612 foundation which is  dedicated to to the development of anti-asteroid defenses), Astronaut Edward Lu (President of the B612 foundation)

(4/16/04, We Should Develop Defenses Against Large Asteroidshttp://www.futurepundit.com/archives/002054.html)
Nevertheless we saw two immediate problems. First we lack the specific knowledge of the characteristics of NEAs necessary to design anything approaching a reliable operational system. We could readily show that the technology would exist within a few years to get to and land on an asteroid. We also determined that after arriving at the asteroid we would have enough propulsive energy available to successfully deflect the asteroid from an Earth impact a decade or so later. What was missing however was knowledge about the structure and characteristics of asteroids detailed enough to enable successful and secure attachment to it.  

China Defense

China doesn’t have nuclear propulsion – no blueprints nor rockets

Walker 01 (2001, Bill, Research Associate at the Shay-Wright lab at UT Southwestern Medical Center, “It Ain’t Rocket Science Anymore,” http://orlingrabbe.com/lfetimes/neil_armstrong.htm)

Thirty-three years ago, men could walk on the Moon. Today they can't. Many Americans assume that technology can only go forward and life can only get better, regardless of the actions of individuals. This only shows that Americans are dangerously complacent and historically ignorant. The fact is that governments and/or the other forces of entropy can force technology and society itself backwards into Dark Ages in spite of the productive efforts of millions of people. Minoan civilization before its destruction by the Thera volcano around 1284 BC had central heating and architectural features not found again for centuries. The late Roman Empire had crude steam engines, automatic-loading catapults, advanced fish farms, and other technology that we would consider as perhaps "15th century." But the two most familiar examples of civilizations that turned inwards and backwards are 1400s Imperial China . . . and the 1970s United States. China is well known for inventing gunpowder, paper, silk, the compass, the rocket, etc. centuries before Europeans could even copy them. But it is less well known that the Chinese actually had an Age of Exploration before Europe. From 1405-1420, Chinese fleets under the eunuch admiral Zheng He visited India, Sri Lanka, Saudi Arabia, and Africa. The ships were gargantuan for the time, some with more than ten masts and with displacements up to 500 tons. They brought a giraffe back to the Emperor. The fleets made seven voyages. Then they stopped. Not only did the fleets stop, but the shipyards were destroyed and the ship's blueprints were destroyed. Later Emperors implemented actively anti-maritime policies. By 1520, when Europeans were exploring the Americas, it was illegal for a private Chinese subject to own a ship with more than two masts. The United States had an Age of Exploration before . . . before whoever ends up actually developing the Solar System in the 21st Century. Thirty-three years ago, on July 20th, 1969, a NASA pilot walked out onto the Moon's surface and blew his lines. (That was supposed to be "one small step for A man", Neil . . . I suppose I'd have been a little nervous too.) In an exact parallel with Imperial Chinese sea exploration, seven voyages were launched. Then they stopped. Three years after Armstrong's landing a NASA geologist walked back into a LEM ascent stage and took off. No one has been to the Moon since. No one CAN go to the Moon today; nor, more to the point, could anyone get to an incoming asteroid to place a deflecting 'nuclear propulsion device'. Just like the Chinese bureaucrats, NASA destroyed the rockets and their blueprints. (Those Saturn Vs and Saturn Is in the museums are real, operational rockets . . . cut up and left to rust.) The Saturn rockets were replaced after an indecisive hiatus of many years by the Shuttle. The Shuttle launches payloads at a HIGHER cost per pound, launches only 29 tons versus the Saturn's 125, and is more vulnerable to launch delays through the loss of a single vehicle. And the Shuttle can never go higher than low Earth orbit. The Saturn V was the peak of the chemical rocket art. But chemical rockets are the least of the 1960s NASA legacy technology. Government agencies can't replace the market or civil society; government agencies can't colonize space, for instance. But they can develop great new technologies and then forget them and wander off. In the 1960s NASA developed not one but three nuclear rocket technologies; NERVA, ORION, and POODLE. They finished NERVA. NERVA is good enough to open the near-Earth asteroids to colonization, good enough to ship settlers to Mars. Even if no one ever invents anything better (of course they already have), the 1965 NERVA engine is good enough to spread life around this Solar System. NERVA was a nuclear rocket engine that worked much like the fictional engines in Robert Heinlein's 1940s book, Rocket Ship Galileo. A nuclear reactor heated hydrogen and expelled it through a nozzle. NERVA-style engines were tested from the late 1950s through 1972 when the program was shut down. Twenty-three different engines were tested. The later models ran for hours at a time, producing 250,000 pounds of thrust; plenty for an asteroid cruiser. One of the test engines is in on view outside the Huntsville space museum; there are some nice pictures of NERVA on this web site: http://www.lascruces.com/~mrpbar/rocket.html. The nuclear engines tested in the mid-1960s were twice as efficient as any chemical rocket. Although NERVA actually ran cooler than a chemical rocket, it was exhausting pure hydrogen instead of water or water and CO2. Since temperature is the average kinetic energy of molecules, at any given temperature H2 molecules have to go a lot faster than H2O molecules. So NERVA was a large improvement in rocket efficiency. This was completely unimportant; there are many theoretically more efficient rockets. NERVA was a quantum leap ahead in space propulsion, but not because it was more efficient. NERVA carried its energy in its uranium fuel rods, not in its hydrogen tanks. NERVA rockets can refuel anywhere there is liquid or gas, cruising the solar system for years before needing to replace the uranium fuel rods. A NERVA-powered cruiser could suck water out of the ice inside the thousands of ex-comets that we now call "near-earth asteroids", or pump its tanks full of CO2 from the Martian or Venusian atmosphere, or methane from Titan's. So instead of trying to bring all the fuel it would ever need from Earth, a NERVA could live off the land. Once launched from Earth a NERVA could shuttle between asteroid colonies and Mars settlements for years. Now of course I'm not saying that we should form companies to rebuild retro 1960s nuclear rocket designs. Nuclear material science has progressed even though actual use of it has not; a NERVA built with modern materials would run hotter and work much better. Techno-Kabubi Theater Market-driven space operations would undoubtedly include gas stations at convenient corners anyway. 21st century asteroid miners won't be wearing obsolete and uncomfortable Apollo-style space suits, or using solid-fuel rocket first stages. In fact nothing should look like it does in space; government space operations today are some kind of techno-Kabuki theater, nothing like what profit-oriented spacecraft should look like. But my point is that lack of technology is not keeping us on the ground, just as lack of technology was not the problem for the 1400s Chinese. Thirty-year-old technology is good enough. If a GOVERNMENT AGENCY could put men on the Moon in 1969, using nothing that we would recognize as a computer and using only chemical rockets, then what the heck is wrong with us? The fact is, rocket science ain't 'rocket science' anymore. A child's pocket calculator is more powerful than the Apollo's pathetic "computer". Our graphite golf clubs are ten times stronger than any part of the Apollo spacecraft. Our aerospace companies routinely produce hundreds of jet aircraft (remember, it takes about as much energy to get from the US to Australia at 500 mph, plowing through air all the way, as it does to get into orbit.) Space technology simply isn't that difficult anymore. But it has become difficult to think about space for those who like to think of themselves as part of the "mainstream". Thinking logically about space settlement has become taboo, just as thinking about sea travel and overseas settlement became taboo in 1400s China. Opening space, building fleets of nuclear-powered mining and settlement vehicles, would cause our current technological taboos to change. Mandarins don't like change; neither do alphabet-agency bureaucrats. So we continue to live our daily lives pretending that the rest of the Solar System isn't there. Our TV comes from space and the carefully plotted trajectories of our city-murdering missiles cross through space, but we try not to think about it. Our World is the Middle Kingdom, which is defined by the borders of the television screen and the pronouncements of the Emperor on vital and important matters. Meanwhile, out in the Real World . . . Recently a large asteroid passed about 75,000 miles from the Earth. Astronomers only noticed it three days AFTER it missed. They estimate that it wasn't too big as asteroids go, but it would still have hit with an explosive force of ten megatons. We may be ignoring space, but space is not ignoring us (just as the European barbarians didn't ignore China). Sooner or later one of the big near-Earth asteroids will hit this planet and pitch it back into an Ice Age. Or maybe just a little one will hit and pitch us into a nuclear war. Thirty-three years after Armstrong is long enough. It is time for private companies to go into space and mine it, settle it, tame the Earth-crossing asteroids, and generally do some serious rocket science. It is time to travel to the asteroids before another asteroid travels here. 

China doesn’t have nuclear propulsion – lack crews and rocket technology

Chassell 04 (4/13/04, Robert, software lecturer, activist, and science fiction author, “A Chinese Project Orion,” http://www.rattlesnake.com/notions/chinese-orion.html)

Possibly, mainland China could take over Taiwan. Certainly, the goal is one that the Chinese government supports. The issue for it is risk and cost. Is it worth bringing the `rebel' province to heel? For the Chinese, an Orion project would provide it with a way to intimidate Taiwan, a way to gain strategic parity with the US, and a way to offer Chinese scientists, as well as scientists from other countries, a way to explore the solar system. Also, Orion spaceships would enable China to take control of the Spratly Islands and thereby reduce its dependence on Middle Eastern oil. Moreover, the government could talk about collecting solar energy in space and beaming it to earth as microwaves. (Only enemies of China would be concerned about the military implications of multi-gigawatt microwave beams.) Because of the radiation release, the US would not want to launch many Orion vehicles itself. Only after the US succeeded with the `Z-pinch' implosion technique being developed in Los Alamos, or an equivalent, would the US gain a relatively radiation-free trigger for its bombs. (Of course, Freeman Dyson might be right in thinking that relatively radiation-free bombs using plutonium, uranium, or other elements could be designed and built. If that is the case, the US could launch many Orion spaceships and the environmental questions would turn to the ozone layer, how many people and animals are blinded at each launch by the explosive flashes, and so on. Incidentally, Ted Taylor hopes Dyson is wrong. Taylor ran the Orion project, and before that designed both the largest and the smallest fission bombs the US exploded. He worries that someone could design bombs that require very little fissionable material, thus making proliferation much cheaper.) The main complication is getting replacement crews up to an Orion spaceship after it has been launched. Few want to try to land an Orion spaceship back on the earth (or splash it down in the ocean, a more likely `landing' spot). Nonetheless, crews must be replaced. Ordinary chemical rockets, for all their expense, might do. Or thermal nuclear rocket engines, such as those tested in the 1960s, might be developed into working vehicles. The US would probably use chemical rockets, at least initially. One problem with nuclear thermal rockets is that they release fission products into their exhaust. As far as we know, the Chinese are working only on chemical rockets. But if they did go for an Orion project, then it would make sense for them to design and build nuclear thermal rockets as `shuttles' to carry people from the surface of the earth to Orion vehicles, and not to worry about the radiation release. In 1958, the people in the Orion Project thought they would be exploring the rings of Saturn by 1970. As George Dyson said, unlike nuclear weapons, where the design process was more interesting than the outcome, in the Orion project, the outcome would be more interesting than the design process. 

Colonization Fails

The pursuit of space colonization is inevitable regardless of U.S. action – other countries are boosting their space programs

Kaufman 08—Staff  Writer for the Washington Post

Marc, “US Finds It’s Getting Crowded Out There,” July 9th, Global Policy Forum http://www.globalpolicy.org/empire/challenges/competitors/2008/0709space.htm
Six separate nations and the European Space Agency are now capable of sending sophisticated satellites and spacecraft into orbit -- and more are on the way. New rockets, satellites and spacecraft are being planned to carry Chinese, Russian, European and Indian astronauts to the moon, to turn Israel into a center for launching minuscule "nanosatellites," and to allow Japan and the Europeans to explore the solar system and beyond with unmanned probes as sophisticated as NASA's.  While the United States has been making incremental progress in space, its global rivals have been taking the giant steps that once defined NASA: • Following China's lead, India has announced ambitious plans for a manned space program, and in November the European Union will probably approve a proposal to collaborate on a manned space effort with Russia. Russia will soon launch rockets from a base in South America under an agreement with the European company Arianespace, whose main launch facility is in Kourou, French Guiana. • Japan and China both have satellites circling the moon, and India and Russia are also working on lunar orbiters. NASA will launch a lunar reconnaissance mission this year, but many analysts believe the Chinese will be the first to return astronauts to the moon. • The United States is largely out of the business of launching satellites for other nations, something the Russians, Indians, Chinese and Arianespace do regularly. Their clients include Nigeria, Singapore, Brazil, Israel and others. The 17-nation European Space Agency (ESA) and China are also cooperating on commercial ventures, including a rival to the U.S. space-based Global Positioning System. • South Korea, Taiwan and Brazil have plans to quickly develop their space programs and possibly become low-cost satellite launchers. South Korea and Brazil are both developing homegrown rocket and satellite-making capacities.  This explosion in international space capabilities is recent, largely taking place since the turn of the century. While the origins of Indian, Chinese, Japanese, Israeli and European space efforts go back several decades, their capability to pull off highly technical feats -- sending humans into orbit, circling Mars and the moon with unmanned spacecraft, landing on an asteroid and visiting a comet -- are all new developments.  A Different Space Race  In contrast to the Cold War space race between the United States and the former Soviet Union, the global competition today is being driven by national pride, newly earned wealth, a growing cadre of highly educated men and women, and the confidence that achievements in space will bring substantial soft power as well as military benefits. The planet-wide eagerness to join the space-faring club is palpable.  China has sent men into space twice in the past five years and plans another manned mission in October. More than any other country besides the United States, experts say, China has decided that space exploration, and its commercial and military purposes, are as important as the seas once were to the British empire and air power was to the United States.

Space colonization is impossible – costly, inhospitable, and unnecessary

Stross 07—technical author; freelance journalist; author of The Web Architect’s Handbook; specializes in space opera and hard science fiction [characterized by an emphasis on scientific or technical detail and scientific accuracy

Charles, “The High Frontier, Redux,” June 16, http://www.antipope.org/charlie/blog-static/2007/06/the_high_frontier_redux.html

Optimistic projects suggest that it should be possible, with the low cost rockets currently under development, to maintain a Lunar presence for a transportation cost of roughly $15,000 per kilogram. Some extreme projections suggest that if the cost can be cut to roughly triple the cost of fuel and oxidizer (meaning, the spacecraft concerned will be both largely reusable and very cheap) then we might even get as low as $165/kilogram to the lunar surface. At that price, sending a 100Kg astronaut to Moon Base One looks as if it ought to cost not much more than a first-class return air fare from the UK to New Zealand ... except that such a price estimate is hogwash. We primates have certain failure modes, and one of them that must not be underestimated is our tendency to irreversibly malfunction when exposed to climactic extremes of temperature, pressure, and partial pressure of oxygen. While the amount of oxygen, water, and food a human consumes per day doesn't sound all that serious — it probably totals roughly ten kilograms, if you economize and recycle the washing-up water — the amount of parasitic weight you need to keep the monkey from blowing out is measured in tons. A Russian Orlan-M space suit (which, some would say, is better than anything NASA has come up with over the years — take heed of the pre-breathe time requirements!) weighs 112 kilograms, which pretty much puts a floor on our infrastructure requirements. An actual habitat would need to mass a whole lot more. Even at $165/kilogram, that's going to add up to a very hefty excess baggage charge on that notional first class air fare to New Zealand — and I think the $165/kg figure is in any case highly unrealistic; even the authors of the article I cited thought $2000/kg was a bit more reasonable. Whichever way you cut it, sending a single tourist to the moon is going to cost not less than $50,000 — and a more realistic figure, for a mature reusable, cheap, rocket-based lunar transport cycle is more like $1M. And that's before you factor in the price of bringing them back ... The moon is about 1.3 light seconds away. If we want to go panning the (metaphorical) rivers for gold, we'd do better to send teleoperator-controlled robots; it's close enough that we can control them directly, and far enough away that the cost of transporting food and creature comforts for human explorers is astronomical. There probably are niches for human workers on a moon base, but only until our robot technologies are somewhat more mature than they are today; Mission Control would be a lot happier with a pair of hands and a high-def camera that doesn't talk back and doesn't need to go to the toilet or take naps.  When we look at the rest of the solar system, the picture is even bleaker. Mars is ... well, the phrase "tourist resort" springs to mind, and is promptly filed in the same corner as "Gobi desert". As Bruce Sterling has puts it: "I'll believe in people settling Mars at about the same time I see people settling the Gobi Desert. The Gobi Desert is about a thousand times as hospitable as Mars and five hundred times cheaper and easier to reach. Nobody ever writes "Gobi Desert Opera" because, well, it's just kind of plonkingly obvious that there's no good reason to go there and live. It's ugly, it's inhospitable and there's no way to make it pay. Mars is just the same, really. We just romanticize it because it's so hard to reach." In other words, going there to explore is fine and dandy — our robots are all over it already. But as a desirable residential neighbourhood it has some shortcomings, starting with the slight lack of breathable air and the sub-Antarctic nighttime temperatures and the Mach 0.5 dust storms, and working down from there.  Actually, there probably is a good reason for sending human explorers to Mars. And that's the distance: at up to 30 minutes, the speed of light delay means that remote control of robots on the Martian surface is extremely tedious. Either we need autonomous roots that can be assigned tasks and carry them out without direct human supervision, or we need astronauts in orbit or on the ground to boss the robot work gangs around.  On the other hand, Mars is a good way further away than the moon, and has a deeper gravity well. All of which drive up the cost per kilogram delivered to the Martian surface. Maybe FedEx could cut it as low as $20,000 per kilogram, but I'm not holding my breath.  Let me repeat myself: we are not going there with rockets. At least, not the conventional kind — and while there may be a role for nuclear propulsion in deep space, in general there's a trade-off between instantaneous thrust and efficiency; the more efficient your motor, the lower the actual thrust it provides. Some technologies such as the variable specific impulse magnetoplasma rocket show a good degree of flexibility, but in general they're not suitable for getting us from Earth's surface into orbit — they're only useful for trucking things around from low earth orbit on out.  Again, as with interstellar colonization, there are other options. Space elevators, if we build them, will invalidate a lot of what I just said. Some analyses of the energy costs of space elevators suggest that a marginal cost of $350/kilogram to geosynchronous orbit should be achievable without waving any magic wands (other than the enormous practical materials and structural engineering problems of building the thing in the first place). So we probably can look forward to zero-gee vacations in orbit, at a price. And space elevators are attractive because they're a scalable technology; you can use one to haul into space the material to build more. So, long term, space elevators may give us not-unreasonably priced access to space, including jaunts to the lunar surface for a price equivalent to less than $100,000 in today's money. At which point, settlement would begin to look economically feasible, except 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.

Changes in gravity associated with space colonization prevent reproduction

Lippi 08—professor and surgeon at the University of Verona

Giuseppe, “Abolishing the Law of Gravity,” Canadian Medical Association Journal, February 28, Available Online at http://www.cmaj.ca/cgi/content/full/178/5/598, Accessed 4-9-09 // J-Bal]

As the International Space Station moves us closer to the possibility of colonizing space, it is becoming increasingly important to understand the effects of altered gravity on mammalian reproductive physiology. There is evidence that hypo- and hyper-gravity induce changes in male and female reproductive processes.2 Findings from studies using a variety of experimental conditions to simulate hypogravity raise questions about whether reproduction is possible when gravity is reduced.

Studies using the Holton hindlimb suspension model, which provides a practical way to simulate the major physiologic effects of hypogravity, are providing evidence that hypogravity might exert pronounced effects on male reproductive processes and reduce the rate of implantation during early pregnancy in rats. Moreover, the cardiovascular deconditioning, bone demineralization and decrease in red blood cell concentration associated with hypogravity might affect the ability of female rats to sustain their pregnancies. Similar findings from experiments during space flights raise questions about whether early pregnancy can be sustained in humans when gravity is reduced.2 Additional research is needed to fill in the gaps in our knowledge about reproductive physiology under conditions of hypo- and micro-gravity.

Space exploration will cause superdiseases – Earth bacteria rapidly mutate

O’Neill 2008 

Ian, “Germs Living In Space,” March 11th, Universe Today, http://www.universetoday.com/2008/03/11/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 or Escherichia coli (E-coli) can get out of control, causing 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.

Colonizing mars is impossible – their evidence is unscientific cultists

Bell 05—former space scientist and recovering pro-space activist

“The Dream Palace Of The Space Cadets,” November 24, Space Daily, http://www.spacedaily.com/news/oped-05zzb.html

And there are obvious problems with colonizing Mars. The first one is that it gets incredibly cold there - probably down to -130C on winter nights. Every robot Mars probe has used small slugs of Pu-238 to keep its batteries from freezing at night. And there is air on Mars - not enough to breathe, but enough to conduct heat. The Martian regolith will not be the perfect insulator that the Moon's is. Thermal control on Mars will not be simply a matter of adding layers of aluminum foil to reflect the sun. Bases and rovers will need to be insulated and heated. And how do you keep a human in a spacesuit warm in this climate? And Mars has permafrost - at least in some places and those places are the ones to colonize. How do we keep the heat leaking out from our habitat or farm greenhouse into the ground from heating up the ice and melting or subliming it away? This is a severe problem in permafrost areas of the Earth - how bad will it be on Mars? Zubrin even proposes underground habitats. These will be in direct contact with the cold subsoil or bedrock which will suck heat out at a rapid rate. If Gerard O'Neill was still alive and advocating Mars colonies, he would be doing some basic thermal transfer calculations to see how bad the Martian cold problem really is. He would be figuring out how big a fission reactor to send along to keep the colony warm and how often its core will need to be replenished by fresh U-235 from Earth. He would even have a rough number for the amount of Pu-238 everyone will have to carry in their spacesuit backpacks. Bob Zubrin is perfectly competent to do these calculations since he has a Ph.D. in nuclear engineering. But you never see this kind of hard engineering analysis from the Mars Society. Instead, we get propaganda stunts like the Devon Island "Mars Base" which is only manned during the peak of the Arctic summer when the climate is tropical compared with that of Mars. Another thing you never see from the Mars Society is a realistic discussion of what would happen to the human body in the low Martian gravity. Zubrin has discussed at length the need for artificial spin gravity on the 6 month trip to Mars. But he assumes that the problem ends once the astronauts land on Mars. The problem of bone loss in a 0.38g field on Mars for ~18 months is completely ignored. When I read Zubrin's book The Case For Mars, I was so intrigued by this surprising omission that I consulted a friend who is a space medic at JSC. He tells me that this issue was once discussed at a conference of medical doctors who had actually worked with the long-term residents of Mir and ISS. NONE of these experts thought that humans could adapt permanently to Mars gravity! Why don't the Zubrinistas discuss these issues? They will have to be solved before anyone lives permanently on Mars (or even for the ~18 months which is the minimum useful stay time as fixed by orbital mechanics). It's not too early to think about them. But at the Mars Society web site, you don't find any study groups of scientists and engineers and grad students actually working out the technology we will need to colonize Mars. Instead you find - a MARS COLONIZATION SONG CONTEST!! No, I don't laugh like a hyena while reading the opinions of today's Space Cadets. I weep in frustration at how the pro-space movement has been taken over by technically illiterate cultists.
Low gravity on Mars means that the atmosphere and heat from the sun will disperse into outer space

Cantrell, 1999—Bachelor’s in University Studies and Master’s in Business Administration from the University of New Mexico [Carl Cantrell, “Mars Analysis,” November 1999, http://hauns.com/~DCQu4E5g/Mars.html]

Mars is only 17% the size of Earth which means that Earth is more than five times the size of Mars. This is a huge difference for planets that are supposed to be sister planets. Mars only has 38% of Earth's gravity which means that Earth has more than two and a half times more gravity than Mars. This is a crucial difference and the main factor which will tell us whether or not life can exist on Mars or if we can colonize Mars. The Moon only has 16.7% of Earth's gravity. Mars's gravity is only a little more than twice that of the Moon's gravity. As you can see, Mars is much more a sister of our Moon than Earth. It gets better. The Moon does have a little atmosphere but so little that we say it has none. Mars has a similar problem to the Moon. With less gravity, it is easier for gas to float away from a planet and, therefore, the planet cannot maintain as much or as dense of an atmosphere. Mar's atmospheric pressure is between four and five millibars at the surface. 1,000 millibars equals one bar of atmospheric pressure which is Earth's atmospheric pressure. Mars's atmosphere is less than 5/1,000 that of Earth's atmospheric pressure. This is much closer to the Moon's atmospheric pressure. The gravity on Mars is not adequate to maintain much of an atmosphere for very long. It cannot maintain enough atmosphere to have water in the liquid state. Liquid water released on Mars will either vaporize or freeze very quickly. The only way you can have liquid water on the surface of Mars for even a brief period of time is if volcanic activity were to quickly release enough steam into the atmosphere to force the water beyond the point of saturation for the atmosphere and forcing water to condense. Enough of this water vapor would quickly float away from Mars to return it to the state to where liquid water would quickly either vaporize or freeze. Mars cannot maintain water in the liquid state required for life for even a million years, much less for long enough for life to happen and evolve. A problem caused by this very thin atmosphere is that there is not enough atmosphere on Mars to keep the heat created by sun light striking the surface from quickly radiating out into space. This problem is made even worse because Mars is enough further from the sun so that much less light hits its surface and there is less surface to heat up the atmosphere. Because of this, the temperature on Mars remains well below freezing (average temperature is -55 F) except during the summer at the equator during the day time when it can briefly reach up to 80 degrees F. This further decreases the possibility of ever having life on Mars. An atmosphere is crucial to having the conditions required for life which means that an adequate gravity is also required to have life happen and evolve on a planet. A planet has to be just the right size to be able to have life on it. Earth is the only planet in our universe which is the right size to have life on it. 

Decreased gravity in space and on Mars contribute to bone deterioration

Bruce, 2002—[Robert Douglass Bruce III, “The Problem of Bone Loss During Space Flight and the Need For More Effective Treatments To Make a Mission to Mars Safer,” May 28, 2002, http://www.dartmouth.edu/~humbio01/s_papers/2002/Bruce.pdf]

Another problem that certainly does not aid in helping to combat bone loss during space flight is the fact that zero g conditions cause a great decrease in blood pressure to the legs. The presence of gravity on Earth creates a pressure gradient in the body by pulling blood down into the legs. In zero g conditions, this pressure gradient no longer exists causing blood to leave the legs and pool more in the torso and upper body regions. The decreased blood in the legs makes it extremely difficult to heal/build up bones in space if they are getting a much smaller blood supply than they would be on Earth. Bone begins to deteriorate shortly after astronauts enter space. The combination of zero g, dim lighting in the spacecraft, and high carbon dioxide concentrations all have adverse affects on the skeletal system (Buckey pp. 2-3). Under these conditions, bone loss occurs at rates of up to one and two percent per month (6-24% per year) in loadbearing bones. This is as many as 6 times greater than the rate of bone loss of women with severe osteoporosis (Human Physiology Research and the ISS: Staying Fit Along 3 the Journey p. 2). Some studies have shown that over extended periods of time, this rate of degradation could lead to an overall loss of 40-60% of bone mass in load-bearing bones (Miller p.1). Such effects would be physically devastating to astronauts. Many wonder whether such bone loss would allow astronauts on a long voyage such as a trip to Mars to adequately function on the planet’s surface, despite its lower gravity. With such advanced bone loss, astronauts could possibly suffer severe fractures when again subjected to the high gravitational pull of Earth. Even worse, the bone degradation puts astronauts at risk of suffering fractures while on Mars. So far from Earth and any sort of help, such an accident could mean death for an injured astronaut. 

Colonization fails—solar wind destroys the Mars atmosphere.

Phillips, 2001—Ph.D, the production editor of Science@NASA, [Dr. Tony Phillips, "The Solar Wind at Mars," 1/31/2001, http://science.nasa.gov/science-news/science-at-nasa/2001/ast31jan_1/]

If it were possible to magically transport a cup of water from Earth to the surface of Mars, the liquid would instantly vaporize. Mars's atmosphere is so vacuous (it's less than 1% as dense as Earth's) that liquid water simply can't exist for very long on the Red Planet. That's a puzzle to planetary scientists, because Mars's surface is littered with signs of liquid water. Dried up valley networks, sedimentary deposits, and chaotic flood plains hint that billions of years ago Martian water flowed freely and that the atmosphere there must have been substantially thicker than it is now. But where did it all that Martian air go? New evidence from NASA's Mars Global Surveyor (MGS) spacecraft supports a long-held suspicion that much of the Red Planet's atmosphere was simply blown away -- by the solar wind. The solar wind is a fast-moving part of the Sun's outer atmosphere. The solar corona, with a temperature greater than one million degrees C, is so hot that the Sun's gravity can't hold it down. It flows away in all directions traveling 400 to 800 km/s. Every planet in the solar system is immersed in this gusty breeze of charged particles. Here on Earth we're protected from the solar wind by a global magnetic field (the same one that causes compass needles to point north). Our planet's magnetosphere, which extends far out into space, deflects solar wind ions before they penetrate to the atmosphere below. Mars isn't so fortunate. Lacking a planet-wide magnetic field, most of the Red Planet is exposed to the full force of the incoming solar wind. "The Martian atmosphere extends hundreds of kilometers above the surface where it's ionized by solar ultraviolet radiation," says Dave Mitchell, a space scientist at the University of California at Berkeley. "The magnetized solar wind simply picks up these ions and sweeps them away." "In 1989 the Soviet Phobos probe made direct measurements of the atmospheric erosion," he continued. When the spacecraft passed through the solar wind wake behind Mars, onboard instruments detected ions that had been stripped from Mars's atmosphere and were flowing downstream with the solar wind. "If we extrapolate those Phobos measurements 4 billion years backwards in time, solar wind erosion can account for most of the planet's lost atmosphere."

Residual magnetic fields do exist, but they don’t surround Mars, which means solar wind will still have an effect.

Phillips, 2001—Ph.D, the production editor of Science@NASA, [Dr. Tony Phillips, "The Solar Wind at Mars," 1/31/2001, http://science.nasa.gov/science-news/science-at-nasa/2001/ast31jan_1/]

Mitchell cautions that beneath these magnetic umbrellas the neutral atmosphere at Martian "sea level" isn't particularly dense -- they are not oases of air for future colonists! Rather, the mini-magnetospheres are simply places where high-altitude atmospheric losses are relatively low. Most of Mars is still subjected to the full force of the solar wind. To retain a thick atmosphere, a planet-wide magnetic field would be needed. Earth's global magnetic field comes from an active dynamo -- that is, circulating currents at the planet's liquid metallic core. A similar dynamo once churned inside Mars, but for reasons unknown it stopped working four billion years ago. The patchwork fields we see now are remnants of that original magnetic field. How do scientists know when the dynamo turned off? "Mars has been kind to us," explains Mitchell. "There are two large impact basins, Hellas and Argyre, about four billion years old that are demagnetized. If the dynamo was still operating when those impact features formed, the crust would have re-magnetized as they cooled. The dynamo must have stopped before then." Earth also has an ionosphere maintained by solar UV, but on our world --unlike Mars-- the ionosphere envelops the entire planet. It begins at an altitude of about 90 km and stretches thousands of km into space. Because the ionosphere fits safely inside our planet's much-larger magnetosphere, solar wind erosion is not a problem. That's good news for ham radio operators who depend on the radio-reflective ionosphere for over-the-horizon shortwave communications. Living on a magnetized planet has its advantages!

Data from NASA spacecraft concludes negative—any risk of solar wind means colonization fails because any breathable air is removed.

Phillips, 2008—Ph.D, the production editor of Science@NASA, [Dr. Tony Phillips, "Solar Wind Rips Up Martian Atmosphere ," 11/21/2008, http://science.nasa.gov/science-news/science-at-nasa/2008/21nov_plasmoids/]

Researchers have found new evidence that the atmosphere of Mars is being stripped away by solar wind. It's not a gently continuous erosion, but rather a ripping process in which chunks of Martian air detach themselves from the planet and tumble into deep space. This surprising mechanism could help solve a longstanding mystery about the Red Planet. "It helps explain why Mars has so little air," says David Brain of UC Berkeley, who presented the findings at the 2008 Huntsville Plasma Workshop on October 27th. Billions of years ago, Mars had a lot more air than it does today. (Note: Martian "air" is primarily carbon dioxide, not the nitrogen-oxygen mix we breathe on Earth.) Ancient martian lake-beds and river channels tell the tale of a planet covered by abundant water and wrapped in an atmosphere thick enough to prevent that water from evaporating into space. Some researchers believe the atmosphere of Mars was once as thick as Earth's. Today, however, all those lakes and rivers are dry and the atmospheric pressure on Mars is only 1% that of Earth at sea-level. A cup of water placed almost anywhere on the Martian surface would quickly and violently boil away—a result of the super-low air pressure. So where did the air go? Researchers entertain several possibilities: An asteroid hitting Mars long ago might have blown away a portion of the planet's atmosphere in a single violent upheaval. Or the loss might have been slow and gradual, the result of billions of years of relentless "sand-blasting" by solar wind particles. Or both mechanisms could be at work. Brain has uncovered a new possibility--a daily ripping process intermediate between the great cataclysm and slow erosion models. The evidence comes from NASA's now-retired Mars Global Surveyor (MGS) spacecraft. In 1998, MGS discovered that Mars has a very strange magnetic field. Instead of a global bubble, like Earth's, the Martian field is in the form of magnetic umbrellas that sprout out of the ground and reach beyond the top of Mars' atmosphere. These umbrellas number in the dozens and they cover about 40% of the planet’s surface, mainly in the southern hemisphere. For years, researchers thought the umbrellas protected the Martian atmosphere, shielding pockets of air beneath them from erosion by the solar wind. Surprisingly, Brain finds that the opposite can be true as well: "The umbrellas are where coherent chunks of air are torn away." Addressing his colleagues at the Workshop, he described how he made the discovery just a few months ago: Brain was scrolling through archival data from Global Surveyor's particles and fields sensors. "We have measurements from 25,000 orbits," he says. During one of those orbits, MGS passed through the top of a magnetic umbrella. Brain noticed that the umbrella's magnetic field had linked up with the magnetic field in the solar wind. Physicists call this "magnetic reconnection." What happened next is not 100% certain, but Global Surveyor's readings are consistent with the following scenario: "The joined fields wrapped themselves around a packet of gas at the top of the Martian atmosphere, forming a magnetic capsule a thousand kilometers wide with ionized air trapped inside," says Brain. "Solar wind pressure caused the capsule to 'pinch off' and it blew away, taking its cargo of air with it." Brain has since found a dozen more examples. The magnetic capsules or "plasmoids" tend to blow over the south pole of Mars, mainly because most of the umbrellas are located in Mars' southern hemisphere.
Colonization of Mars is inevitable in the Status Quo 

Straume, Blatting, and Zeitlin 10—1NASA Ames Research Center, Mail Stop 236-7, Moffett Field, CA 2NASA Langley Research Center, Mail Stop 188E, Hampton, VA 3Southwest Research Institute,1050 Walnut St., Boulder, CO 

(October, Tore, Steve, Cary, “Radiation Hazards and the Colonization of Mars: Brain, Body, Pregnancy, In-Utero Development, Cardio, Cancer, Degeneration” Journal of Cosmology, http://journalofcosmology.com/Mars124.html)
1. INTRODUCTION: Since the dawn of human evolution on the African continent, our history on Earth has been one of migration and colonization. As people outgrew their place of birth, they set forth to find opportunities in new lands. On a million-year time scale, we have finally colonized the entire Earth. In the not too distant past it was expected that the family remaining behind may never see their loved ones again when they sailed off to America. In less than 100 years, technology has made possible low cost rapid transportation between continents so that what used to require months now requires only hours. So too, will our journey into the cosmos be made increasingly accessible through technological advances. It should be expected as a matter of natural progression that as we outgrew our birthplace we will eventually outgrow our birth planet. Colonization of space is inevitable--just a matter of time. The first colony is likely to be on Mars because of its proximity to Earth and its climate. Analogous to the early explorers on Earth, the pioneers making the first journeys to Mars and its vicinity to explore and setup a base that eventually will lead to a continuously occupied colony, will face more hazards than those that follow. In addition to the many things that can potentially go awry during such pioneering missions, exposure to space radiation, which is about 500 times greater in space than here on Earth, must be minimized to the extent possible and its effects on human health must be better understood. In this paper, we describe the space radiation environment, the principal health hazards associated with exposure to space radiation, and the implications for human colonization of Mars.
Launches Fail

1/10 chance of launch failure – more nuclear reactors just increase the risk

Chang 03 – science reporter for the New York Times, covering chemistry, geology, solid state physics, nanotechnology, Pluto, plague, and other scientific miscellany 16 December 2003 Nuclear-Powered Spacecraft Is Proposed for Voyage to Jupiter By KENNETH CHANG New York TImes 

As many as 1 in 10 rocket launches still fail, opening the possibility of a nuclear reactor exploding high in the atmosphere and dispersing radioactive material. "As you introduce more nuclear power into space missions, you're looking for trouble," said Bruce K. Gagnon, coordinator of the Global Network Against Weapons and Nuclear Power in Space. 
They can and will fail – and mixing nuclear plutonium into the equation just raises the risk

Davis 06 16 January 2006 Nuclear powers NASA visions By PHIL DAVIS St Petersburg Times http://www.space4peace.org/articles/pluto-kuiper/nuclear_powers_nasa.htm

About 10 nuclear-powered spacecraft have crashed worldwide, though Soviet secrecy makes specific numbers hard to get. Most accidents involved Soviet spacecraft. A few spread dangerous radioactive dust across the planet, but no direct health effects have been documented from nuclear spacecraft accidents. "Space technology can and does fail," said Bruce Gagnon, coordinator of the Global Network Against Weapons and Nuclear Power in Space. "When you mix plutonium into the equation, we think you're asking for trouble. It's not theoretical. It's real." 

Launches can and do fail – nuclear equations just make it more dangerous 

Gagnon 03 Coordinator Trip Report (Arizona, New Mexico & Maine) 31 January - 15 February 2003 From Bruce Gagnon http://www.space4peace.org/reports/triprep_150203.htm

In the end though the Columbia disaster makes the point that space technology can and does fail. When you mix nuclear payloads into the equation you are asking for trouble. There is nothing like personal experience. People all over the planet can now see with their minds eye the long path of debris covering several states in the southwestern part of the U.S. NASA, the Department of Energy and the Pentagon would be wise not to go forward with their dangerous plan the move war into the heavens. The public is beginning to get on to their plan. 

Propulsion Fails

Nuclear propulsion is not a viable option

Madrigal 09—Visiting Scholar at UC-Berkeley for the History of Science and Technology, writes about energy, data, and lasers for Wired

(Alexis, “Russia Leads Nuclear Space Race After U.S. Drops Out,” November 3rd, http://www.wired.com/wiredscience/2009/11/nuclear-propulsion-in-space/)

There were several attempts to resurrect nuclear propulsion of various types, most recently the mothballed Project Prometheus. None, though, have garnered much support. One major reason is that NASA picks its propulsion systems based on its targets — and true exploration of the solar system and beyond hasn’t really been a serious goal, the Constellation plans for a return to the moon aside. “The destinations dictate the power system,” said Rao Surampudi, a Jet Propulsion Laboratory engineer who works on the development of power systems. By and large, it’s cheaper and easier to go with solar power or very low-power radioisotope generators like the one that powers the Cassini mission. McDaniel agreed that the targets drive things, citing the general decline of pure technology development research at NASA. 

One trip would require 2,000 nuclear bombs and would be unfeasible

Madrigal 09—Visiting Scholar at UC-Berkeley for the History of Science and Technology, writes about energy, data, and lasers for Wired

(Alexis, “Russia Leads Nuclear Space Race After U.S. Drops Out,” November 3rd, http://www.wired.com/wiredscience/2009/11/nuclear-propulsion-in-space/
Later, the concept was largely abandoned just because no one really knew what to do with a nuclear reactor in space.  “Snap 10A was a technology demo, the question was then, well, what do we want to do with it?” McDaniel said. “And no one had a really good answer.” Other, more fanciful nuclear propulsion ideas were proposed, too. One, Project Orion, would have been powered by nuclear bombs. The physicist Freeman Dyson, who worked on the project, told The New York Times Magazine he saw it “as the solution to a problem. With one trip we’d have got rid of 2,000 bombs.”  “Orion was a delightful scientific exercise, but not very feasible,” McDaniel said. These various technologies cost money to develop, of course, and the scale of the cash that flowed their way shows how seriously Americans took nuclear propulsion. Between 1955 and 1972, the United States spent more than $1.4 billion in then-year dollars on developing nuclear rockets and related technologies. At the end of that period, when the Nixon administration cut NASA’s budget generally and NERVA’s specifically, the United States was well on its way to developing nuclear power for spacefaring and space purposes.

Multiple barriers to nuclear propulsion – waste concerns, overheating, and general effectiveness vs. conventional rockets

Jessa 09 (6/17/09, Tega, freelance writer specializing in SEO, “Nuclear Propulsion,” http://www.universetoday.com/32722/nuclear-propulsion/)
NASA first researched a nuclear powered engine in the 1960s and the early 70s. The project for this research was called the NERV rocket. This project’s goal was to make a nuclear reactor powered propulsion system for a Saturn V rocket. However problems quickly arose from political pressure, environmental concerns, and design flaws. America was still in the throes of a nuclear arms race and cold war, so nuclear power was strongly lobbied against. Also, the environmental concerns about radioactive waste played a big part in killing the project. The final nail in the coffin was the effectiveness of the NERV rockets in comparison to conventional rockets already in use. The main problem was that the rockets were not able to efficiently convert the energy of the nuclear reactions. This made them only as or less powerful than rockets already used. The project eventually ended in 1972. The next nuclear propulsion attempt by NASA started in 2003 with the Prometheus Project. This project uses a multipronged approach following the two main lines of research for nuclear powered rocket propulsion. The first approach is Nuclear Thermal Propulsion (NTP) and second Nuclear Electric Propulsion (NEP). While some progress is being made economics stresses are affecting the budget for the project further impeding any significant progress. So how does each of the present concepts for nuclear propulsion work? The principals are simple but the execution can be complicated. NTP works on the same concept as a hydrogen rocket. The material that makes thrust is heated by a heat source. In this case it is a nuclear reactor. The sheer energy this system can produce when properly managed can exceed that of normal rocket systems. Unfortunately this type of propulsion is highly inefficient as the temperatures needed to make it truly effective would actually melt any known material now used to make rockets. To prevent this, the engine would have to lose 40% of its efficiency. The other approach is Nuclear Electric Propulsion. This works on the concept of using electrical power to heat the rocket propellant. The main design concept now in use for this type of propulsion is the Radioisotope Thermoelectric Generator. The generator is powered by the decay of radioactive isotopes. The heat generated by the isotopes is captured by thermocouples which convert this heat to the electricity need to heat rocket propellants. This technology is currently being used by NASA deep space probes like Voyager and Cassini. 

Russia Defense

Status quo solves Russia – 123 Agreement bolsters cooperation over nuclear energy

Rojansky and Topychkanov ’10 (Matthew, deputy director of the Russia and Eurasia Program at the Carnegie Endowment, executive director of the Partnership for a Secure America, Peter, associate in the Carnegie Moscow Center’s Nonproliferation Program, Stanton Nuclear Security Fellow, The Hill, 9-15-10, “The 123 Nuclear Cooperation Agreement: Energizing the U.S.-Russia Reset,” http://www.spacedaily.com/news/nuclearspace-03d.html)

The “reset” of U.S.-Russia relations has borne significant fruit for U.S. interests since it was announced 18 months ago. These dividends range from signing the new Strategic Arms Reduction Treaty (START) and agreeing to jointly eliminate some 70 tons of weapons-grade plutonium in April, to securing concrete Russian support for the U.S. mission in Afghanistan and UN Security Council sanctions against Iran. While most of these accomplishments deal with shared security interests, our two countries should find other ways to cooperate outside the security realm. Cooperation on peaceful nuclear energy is one such opportunity. Both countries have invested substantially in civilian nuclear research and development, and both share basic interests in capitalizing on the global “nuclear energy renaissance” by developing proliferation-resistant reactor technologies, increasing environmental safety, and making nuclear energy more economically competitive. By combining each side’s comparative advantages, the United States and Russia can each profit handsomely, while illustrating the power of innovation to transform Cold War competition into free-market competitiveness. Enabling this type of cooperation, however, requires support from Washington. Specifically, Congress must endorse an agreement signed by the two countries that meets criteria listed in Section 123.a of the U.S. Atomic Energy Act of 1954. This type of “123 Agreement”—which the United States has signed with Australia, South Korea, and 19 other states—allows U.S. companies to share nuclear technology and materials with foreign counterparts, carry out joint research and development activities, and bid jointly on civil nuclear projects. In May, President Obama submitted the proposed text of the U.S.-Russian Civilian Nuclear Cooperation Agreement to Congress. The 123 Agreement will likely go into effect in November, unless Congress enacts a joint resolution of disapproval, which requires majority votes in both chambers.[1] Although two draft resolutions of disapproval have been introduced, neither has attracted more than a handful of cosponsors. Critics of the agreement allege that Russia may share the fruits of nuclear cooperation with its business partners in the Middle East, including potentially Iran and Syria, who could use that knowledge to advance their own nuclear programs. But Russia’s support for the recent Security Council sanctions on Iran, and its refusal to sell Tehran sophisticated air defenses, should blunt these critiques. Of course, a new crisis in U.S.-Russian relations could still derail the agreement. Though the Bush administration signed the deal and submitted it to Congress in May 2008, the White House withdrew it that August after the Russia-Georgia war erupted. Since then, the “reset”—and an array of high-level working groups established under the auspices of the U.S.-Russia Bilateral Presidential Commission—have re-energized bilateral cooperation and given both sides incentives to prevent future disagreements from freezing relations. Focusing on concrete cooperation in technical areas, such as civilian nuclear cooperation, will help build on this momentum and endow the bilateral relationship with long-term stability. When it comes to civil nuclear cooperation, the United States and Russia each bring unique and complementary assets to the table. Russia is the world’s largest supplier of uranium for nuclear power plants, and has pioneered both secure storage of spent fuel and so-called “fast breeder” reactor technologies that produce no weapons-usable nuclear waste. Fortunately, Russia seeks to expand fuel sales to the United States, which is currently capable of producing less than one-fifth of its domestic fuel needs, as well as provide secure permanent storage for United States spent fuel, something no U.S. state has been willing to do. The Russian nuclear industry is also interested in partnering with U.S. firms like GE and Westinghouse on bids for third-country contracts and, in the past year and a half, eight deals have been signed between U.S. and Russian firms anticipating future cooperation. The United States expressed its willingness to work with Russia when it initiated the Global Nuclear Energy Partnership (GNEP) in 2006, which identified Russia as a nuclear supplier “partner” state that can help provide expanded access to nuclear power in an efficient, environmentally safe, and proliferation-proof manner. Drawing on shared interests and opportunities like these, nuclear energy has strong prospects to emerge as one of the main areas of U.S.-Russian cooperation post-reset. It is also exactly what Presidents Obama and Medvedev called for when they created the Bilateral Presidential Commission and its nuclear energy working group. But such cooperation will only be possible if the 123 Agreement takes effect. Rather than cast about for excuses to block the deal, Congress should recognize that the best way to ensure Russia plays a constructive role in the civil nuclear renaissance and non-proliferation is to open the door to partnership with the United States. Handled responsibly, civil nuclear cooperation will fuel economic growth, enhance security, and cement the gains of the U.S.-Russia reset. That would serve both countries well.

Squo solves – Russia and US cooperation of nuclear propulsion now solves arms race

Pop Sci 11 (4/5/11, Clay Dillow, “Russia, Nasa to Meet this Month to Discuss Collaboration on Nuclear Powered Spacecraft,” http://www.popsci.com/technology/article/2011-04/russia-nasa-meet-month-discuss-collaboration-nuclear-powered-spacecraft)

In the last century, Russia and the United States engaged competitively in both a space race and a nuclear technology race. In this century, it appears the two are considering collaborating in turning the fruits of those Cold War showdowns into workable technology that could expand spaceflight operations beyond Earth orbit. On April 15, Russia and NASA (and a handful of other “nuclear club” countries) will convene to talk about building a next-gen, nuclear powered spaceship. The head of Roscosmos--NASA’s Russian counterpart--told Russia’s state-owned newswire that states with a high degree of nuclear reactor technology will take part in the talks. So while Roscosmos and NASA are the principal space agencies involved, France, Germany, China, and Japan were also mentioned as potential partners in the report. Why now? Roscosmos, it turns out, plans to complete a new design for a nuclear spacecraft engine by next year. But while it has big plans for its nuclear technology, it needs some $600 million to build the thing. A good deal of that will likely come from Rosatom, Russia’s state nuclear agency. But clearly Roscosmos also seeks international involvement, be it financial or technical. Nuclear tech has long been envisioned as the enabling technology that will lead to deep space travel, but there is not yet consensus on exactly how to implement it. Russia has previously described its “engine” as a “megawatt-class nuclear space power system.” That means it might be of the more conventional electricity-providing variety that would power ion engines or some such, though it could also use reactor heat to eject reaction mass, meaning it would provide thrust as well as electricity. 

US-Russian relations resilient – mutual dependence to balance China outweighs other concerns

Lieven 11 (7/11/11, Anatol, senior fellow at the New America Foundation, “U.S.-Russian Relations and the Rise of China,” http://www.newamerica.net/publications/policy/us_russian_relations_and_the_rise_of_china)

Viewed from an objective and realist perspective, free of the prejudices and priorities of the past (including the recent past), this should lead to a radical shift in U.S. policy towards Russia. To put it simply: When the U.S. establishment believed in the possibility of a unipolar world dominated by the USA, they drew the conclusion that this required a weak Russia, which would either occupy a very subordinate place in the U.S. international order or would be excluded and marginalized as far as possible by U.S. client states on its borders, grouped together in NATO. Faced with an increasingly powerful China, real U.S. needs become the diametrical opposite of previous perceived needs: a strong Russia in a multipolar world. This of course is also the aim of the Russian establishment. In principle, therefore, real U.S. and Russian needs for the future are very similar. Classical realist theory would suggest that faced with the rise of China, the U.S. and Russia should and indeed will engage in explicit strategic "balancing" against the new superpower. Something of the sort may well already be happening in East Asia, as China's neighbors become alarmed by its economic growth, its increased military spending, its territorial claims, and its increasingly strident popular nationalism. It is possible that Russia could have been drawn into such a security system in the early 1990s, when Russia was at its weakest and faith in the U.S. was still great; but for several years now, China has been far too strong for Russia to contemplate such an explicit alliance – even if it were ever to be offered by the U.S. As senior Russian officials have told me, in the event of a Sino-U.S. clash it would turn eastern Siberia into a geopolitical hostage, without the U.S. being either willing or able to help Russia defend itself. As for Russia's own diminished forces, in the event of a conventional war they would be simply swept away by the Chinese: "we would have to go nuclear immediately," in a Russian general's phrase. Incidentally, Russia's tacit reliance on nuclear superiority to deter China makes it even less likely that Russia would ever agree to reductions in U.S. and Russian nuclear weapons to minimal levels, let alone their abolition. Similarly, there is very little that Russia can do to help the U.S. against China in the short to medium term. Elsewhere in the world, Russia's ability to help the U.S. is also limited but not entirely inconsequential. Most important is backing for the U.S. mission in Afghanistan, including both supply routes and air bases in Central Asia which the U.S. can use to bring pressure to bear on the Taliban after most U.S. ground troops are withdrawn. Russia can also play a useful though limited role in seeking to contain Iran's nuclear ambitions. A full-scale military alliance between Iran and Russia would bring neither side very much compared to the dangers of increased Chinese hostility – even if a full-scale alliance would ever be accepted by the U.S. Senate or the U.S. Republican Party, let alone the Russian government. Rather, what the U.S. and Russia need to do is to reduce or eliminate points of tension between them in ways that will also free their attention and their resources for the real challenges facing them. In other words, they need to move from the present détente, not to alliance, but to entente. On the U.S. side, the first thing for this is a recognition that the bipartisan U.S. strategy towards Russia of 1992 to 2008 has indeed collapsed – and although this might seem completely obvious, it will be very difficult for many Americans to accept; as the briefest look at Congressional statements, briefings by the Heritage Foundation or AEI, speeches by leading Republicans (including Tea Party members), and even some Obama administration officials makes very clear.22 One can see the reduction of U.S.-Russian tension as resembling the way in which the British Empire in the 20 years before 1914 drastically reduced its commitments in various parts of the world in order to concentrate its resources on the rising threat from Germany. In the British case this was often accompanied by moves to create new military alliances, which cannot be the case between the U.S. and Russia. Equally, the new British strategy was the product of a bipartisan realist consensus between liberals and conservatives in the British establishment. Is the U.S. establishment today capable of such a consensus? Or will a future Republican administration block moves towards further rapprochement or even tear up the agreements already made and resume a policy (even if only rhetorically) of hostility to Russia. This is what Russian officials often reply when asked by their U.S. counterparts for some greater concession to the U.S.: that due to the workings of U.S. democracy and the Republican foreign policy mind, U.S. policy towards Russia cannot be guaranteed after 2012, and therefore it makes no sense for Russia to make permanent sacrifices for the sake of temporary gains. If, however, Obama wins in 2012 and continues existing policies, things may look rather different. Eight years of an absence of U.S.-Russian crises and of rising Chinese power may create a bipartisan consensus in Washington of the need to retain good relations with Russia. Equally, eight years of greatly diminished U.S. pressure may convince even hard-line members of the Russian establishment that they no longer have much to fear from the U.S. 
No space race over propulsion – all key space milestones already met and cooperation most likely

Nikishenkov 11 (4/11/11, Oleg, staff writer for the Moscow Times, “The Financial Frontier,” http://themoscownews.com/bizfeature/20110411/188574599.html)

Potential manned Mars landings are the other major focus of the space program. Six aspiring international astronauts locked in the Mars-500 capsule have already spent 314 days simulating the descent and are now “coming back to Earth”. Non-manned missions are already in progress, with the Phobos-Soil probe to be launched later this year to collect samples. And while nuclear power is undergoing a major rethink on Earth, Russia is planning a nuclear propulsion project in space. A nuclear reactor on board would generate power to produce gas plasma for propulsion, according to Anatoly Koroteyev, President of the Russian Tsiolkovsky Space Academy, in a post on Roskosmos’ website. Current chemical engines, which work on liquid fuel, are too ineffecient for interplanetary missions. “Their performance index is just 3 per cent – it’s unacceptable for these distances,” Koroteyev said. The Mars mission could also see people return to the moon for the first time since 1972. While Prime Minister Putin didn’t mention it in his address to space program and government officials in Smolensk, experts say a base there by 2030 could pave the way for interplanetary travel. “The reason I see this project as an international one is that not only is it cost effective to pool technological and financial resources, but also the fact that great powers have already achieved all key milestones in space,” said Simon Saradzhyan, a research fellow at Harvard. 

No arms race now – Russian finances and general fear

The Register 11 (4/5/11, Lewis Page, “Russia, NASA to Hold Talks on Nuclear-Powered Spacecraft,” http://www.theregister.co.uk/2011/04/05/russia_nasa_nuclear_spacecraft/)

It's widely acknowledged in the space community that propulsion more powerful than chemical rockets and power generation more capable than solar panels will be necessary if travel beyond Earth orbit is to become a serious activity. From the earliest days of spaceflight and before, in fact, it was assumed that nuclear power would provide both – and that space travel, mining, industry and so forth would soon spread through most of the solar system. In the real world, humanity's deep-seated fear of nuclear power has meant that very few reactors have ever flown in space. The most powerful were the relatively puny Topaz units employed in Soviet radar-ocean-reconnaissance spysats of yesteryear: so, far from being megawatt-class, these could produce just a few kilowatts. Still feebler radioisotope power units have been used in spy satellites and some scientific projects intended to operate far from the Sun: for instance NASA's next Mars rover is intended to be radioisotope-powered in order to give it the ability to move faster than a very slow crawl. (Despite their tremendous longevity, the present solar-powered Martian rovers have yet to travel as far as the much shorter-lived Soviet moon rovers of the 1970s.) The Russians are showing every sign of being willing to finally break through the barriers of fear and deploy a powerful nuclear spaceship of the sort which might one day move the space operations of humanity beyond Earth orbit: what the Russians are not showing much sign of is having the money to do so. 

Russia lagging behind US in space race – nuclear propulsion deal with India proves 

Times of India 10 (12/10/10, Huma Siddiqui, “Russia Likely to Offer Nuclear Propulsion Tech to ISRO,” http://www.financialexpress.com/news/russia-likely-to-offer-nuclear-propulsion-tech-to-isro/722732/0)

In a bid to take full advantage of India's shopping spree in the field of space technology, Russia is likely to offer its nuclear propulsion technology and other advanced systems during the visit of President Dmitry Medvedev to India from December 21-22. Russia will push for its chances to widen the scope of exchanging and cementing partnership in space technology with India-- a conscious move to catch up with the US and other European nations that have somewhat better ties with India in the field of space technology. Officials in the know told FE on conditions of anonymity that there is a likelihood of Russia offering its latest space technology to India – that is standardised space modules with nuclear-powered propulsion systems. Russia has recently started work on the system which requires an estimated funding of around $580 million. “Now that President Barack Obama has taken the steps to remove the Indian Space Research Organisation (Isro) and Defense Research Projects Agency (DRDO) from the banned entities list, Russia has panicked and is realising that it must take significant and immediate steps to counter what will continue to be a challenge by US space technology providers such as Boeing,” points out Mathew Hoey, former senior research associate at the US-based Institute for Defense and Disarmament Studies. “Boeing offered Isro help with its manned space programme. The US and India had serious discussions about launching combined US-India payloads aboard India’s indigenous lift vehicles – leaving Russia out of the mix. It would not be unfounded to expect a race between the US and Russia to offer India nuclear propulsion technology and other advanced systems,” Hoey told FE from Boston. “At the current rate, India is set to be among top-two space power in a decade. India’s rise will be helped by increased competition between European nations such as France, Russia and the US to capitalise on what is set to be a steadily increasing Indian spending spree. Everyone will be offering their best,” sources said. According to the Federal Space Agency Roscosmos, the development of MCNSPS for manned spacecraft was crucial if Russia wanted to maintain a competitive edge in the space race, including the exploration of the Moon and Mars. India was a close ally of Moscow during the Cold War years and remained one of Russia's top arms and defence clients after the fall of the Soviet Union. In recent years, India's relations with the US have also been warming. Interestingly, even the US has been working on similar propulsion technology for a while. What past US and Russian nuclear propulsion projects had in common was that they were not produced within collaborative environments. There were no shared costs or scientific capabilities. “India realises that developmental time lines and burdens will be significantly reduced working in collaboration,” sources added. During the Russian President's visit, talks between the two countries will focus on manned flights and the role of Isro in Russia's long-term space development programme (up to 2040) will be confirmed by the end of the year, said an official. An agreement to undertake a joint lunar programme will also be discussed. India is also likely to provide a booster rocket and a lunar orbital module and Russia will offer the mobile laboratory for the lunar exploration project -- Luna Glob -- scheduled a 2012 launch. Russia has been stressing the importance of Russian-Indian space cooperation in such matters as launch services for Indian satellites provided by Russia, jointly manned spaceflight programmes, scientific exploration of outer space, particularly, Moon missions. Remote sensing is also stated as perspective way to develop Russian-Indian space cooperation, which can be used for ecological monitoring, natural resources exploration and security. Interestingly, Russian-American space cooperation has increased, America is relying more, and more on the Russian federal space programme for key assistance. As the US reprioritises its programmes, the country will rely on Russia to take its astronauts into space. And while both US and Russia feel they are the frontrunners, their dominance could be challenged in the next decade by India and China as they fund their own programmes. Relations between Russia and India have blossomed in recent years, with India becoming one of the biggest importers of Russian military hardware. In 2009, Russian-Indian trade reached $7.5 billion. It grew 20% in the first nine months of 2010, and the countries plan to raise the figure to $20 billion by 2015.

SRGs Fail

SRG use bad—interferes with the spacecraft.

American Nuclear Society, 2002—a group of scientists, engineers, professors, and others who have nuclear-related jobs that publish peer-reviewed journals. In particular, this article is from NASA. [“Space Radioisotope Power Systems Stirling Radioisotope Generator,” April 2002, http://www.aboutnuclear.org/docs/space/stirling.pdf]
Technical Challenges of SRG Development The development of a new advanced radioisotope power system poses several technical challenges. The SRG is a dynamic machine that produces natural vibrations and potential electromagnetic interference to scientific instruments and the spacecraft. This interference would have to be below specified levels to be acceptable for operation on a spacecraft. For potential long duration missions (3-15 years), SRG reliability and lifetime need to be assessed. The ability of an SRG to withstand and operate under launch vibration loads also has to be evaluated. 

SRGs fail—different pressures between the atmospheres of Earth and Mars and the partial vacuum of space deform critical joints that hold the generator together

Shah et. al, 2006—the first two authors work at Sest, Inc and the second two work at Glenn Research Center; NASA gave them authority to conduct tests on SRGs. [Ashwin R. Shah, Igor Korovaichuk, Tiodor Kovacevich, and Jeffrey G. Schreiber, "Stirling Convertor Fasteners Reliability Quantification," April 2006, http://gltrs.grc.nasa.gov/reports/2006/TM-2006-213992.pdf]

The possibility of failures always exists in any system. The occurrence of failures may be very rare by virtue of the design, using high margins of safety, extensive testing, verification, quality control, inspections, etc. An effective way to enhance reliability is to clearly understand the failure modes, scenarios that may cause failures and then design remedial measures to address and reduce the impact on the overall performance without sacrificing mission objectives. Understanding the issues related to the reliability of the SRG110 is a key to the flight qualification, certification and mission success. The Stirling Convertor Assembly (SCA) is an assembly of several components that are joined together1 using fasteners and welds. Fasteners of critical importance are those between the piston housing (PH) and the heater head (HH), the forward stator ring (FSR) and the aft stator end ring, the displacer spider and the PH, and the pressure vessel (PV) and the PH. The integrity of the SCA to function as one unit is dependant of the fasteners and welds that join different parts together. Although the fasteners are small, their significance to the integrity of the joints is very high, since they contribute to the deformation patterns and stresses in the components being joined. Hence, any failure of joint could impair the functionality of the convertor and result in mission failure. It is possible for the fasteners to fail structurally or functionally. Considering the conservative nature of designs, the fasteners may not fail structurally; however, function/performance of the joint due to fasteners and joining flange behavior may be impaired. During operation under pressure, the flanges rotate and deformation of joint occurs. The flexibility of the flange and preload on the fasteners control the magnitude of the flange rotation. Excessive rotation of the joint may separate the contacting surfaces and open the joint. Additionally, if the fasteners relax, the joined parts could become loose resulting in gapping or could allow the potential for gas leakage. Preventing gas leakage is the most important task faced by the bolted flanges of the convertor. For metal-to-metal flanges a reliable seal can be achieved by assuring that no reciprocal deformation (gap and/or slippage) exists between the flange surfaces during assembly, welding, and the mission. In order to analyze the effect of the fasteners on convertor performance, a detailed 3–D finite element model (FEM) deterministic analysis was performed at NASA GRC for the design fastener preloads and mission load profiles.

Terraforming fails

Terraforming takes 50 years

Zubrin and McKay, 1993—*B.A. in Mathematics, Masters in Aeronautics and Astronautics, Ph.D in Nuclear Engineering from University of Washington; worked with Lockheed Martin to develop space exploration strategies, president of the Mars Society and Pioneer Astronautics **planetary scientist at NASA Ames Research Center, studying planetary atmospheres, astrobiology, and terraforming, Ph.D in astrogeophysics from the University of Colorado [Robert Zubrin and Christopher P. McKay, “Technological Requirements for Terraforming Mars” June, http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.22.749&rep=rep1&type=pdf]

Greenhousing Mars via the manufacture of halocarbon gases on the planet's surface may well be the most practical option. Total surface power requirements to drive planetary warming using this method are calculated and found to be on the order of 1000 MWe, and the required times scale for climate and atmosphere modification is on the order of 50 years. 

Plan requires thousands of launches—it needs 200,000 tons of material to be sent to Mars

Zubrin and McKay, 1993—*B.A. in Mathematics, Masters in Aeronautics and Astronautics, Ph.D in Nuclear Engineering from University of Washington; worked with Lockheed Martin to develop space exploration strategies, president of the Mars Society and Pioneer Astronautics **planetary scientist at NASA Ames Research Center, studying planetary atmospheres, astrobiology, and terraforming, Ph.D in astrogeophysics from the University of Colorado [Robert Zubrin and Christopher P. McKay, “Technological Requirements for Terraforming Mars” June, http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.22.749&rep=rep1&type=pdf]
If the orbital mirror scheme is adopted, mirrors with dimension on the order or 100 km radius are required to vaporize the CO2 in the south polar cap. If manufactured of solar sail like material, such mirrors would have a mass on the order of 200,000 tonnes. If manufactured in space out of asteroidal or Martian moon material, about 120 MWe-years of energy would be needed to produce the required aluminum. This amount of power can be provided by near-term multi-megawatt nuclear power units, such as the 5 MWe modules now under consideration for NEP spacecraft. 

Mars terraforming fails—CO2 is chemically bound in minerals and creating surface water takes millennia to pool

Fogg, 1998—Ph.D in planetary science, Master's in astrophysics, and has degrees in physics and geology [Martyn J. Fogg, "Terraforming Mars: A Review of Current Research," http://www.sciencedirect.com.proxy.lib.umich.edu/science/article/pii/S0273117798001665]

Runaway greenhouse scenarios of terraforming promise much: that through comparatively modest engineering (at a level far less than the integrated activity of humanity on the Earth) Mars can be transformed into a planet habitable for anaerobic life in roughly a century. Conditions would still be hostile, akin to an arid and chilly Precambrian, but far less so than those on the present Mars. Further terraforming might follow ecopoiesis by, for example, arranging for photosynthesis to oxygenate the atmosphere. Long timescales of > 100,000 years have been cited for this step (Avemer and MacElroy, 1976; McKay et al., 1991) although it appears reasonable that this might be reduced by at least a factor of ten if the biosphere is actively managed to optimise net oxygen production (Fogg, 1993a, 1995a). Although the runaway greenhouse is considered the preeminent model, it has been subject to useful criticism and suggestions of engineering alternatives. It seems quite possible (perhaps likely) that if Mars’s original inventory of CO, remains on the planet, then it will have ended up for the most part chemically bound in carbonate minerals, rather than physically bound as the more labile CO, ice or regolith adsorbate. If this is the case, then re-release of this paleoatmosphere will require extremely energetic processes such as devolatilization of carbonate strata by buried nuclear explosives (Fogg, 1989, 19921, heat beams (Birch, 1992). or asteroid impacts (Zubrin and McKay, 1993). Such activities planet-wide would be highly destructive and are difficult to countenance. Another problem is to do with water-the surface of Mars must be moist to be habitable. Although Mars has visible reserves of water in the polar caps and may have an abundance in the shallow subsurface north and south of 30” latitude, it is difficult to make this available to any biosphere. The slow pace of heat conduction through regolith would greatly delay the melting of permafrost and it could be millenia before an appreciable quantity of water has pooled at low elevations (Fogg, 1992, 1995a). There are potential ways around this problem given that flash floods have occurred naturally on Mars, perhaps great enough to have rapidly flooded the northern plains (Baker et al., 1991). Should source aquifers still exist then it may be possible to destabilize them and duplicate this outburst flooding, but again the engineering required might be violent and unacceptable to many (Fogg, 1992, 1995a). However, a recent detailed model of the martian hydrological cycle (Clifford, 1993) suggests that the lowest regions on Mars might be underlain by aquifers under artesian pressure. If this is the case, then there is hope for the rapid creation of lowland lakes with little more hardware than pumps and drilling rigs (Fogg, in preparation). 

Terraforming requires asteroid deflection technology

Zubrin and McKay, 1993—*B.A. in Mathematics, Masters in Aeronautics and Astronautics, Ph.D in Nuclear Engineering from University of Washington; worked with Lockheed Martin to develop space exploration strategies, president of the Mars Society and Pioneer Astronautics **planetary scientist at NASA Ames Research Center, studying planetary atmospheres, astrobiology, and terraforming, Ph.D in astrogeophysics from the University of Colorado [Robert Zubrin and Christopher P. McKay, “Technological Requirements for Terraforming Mars” June 28th, 1993, http://www.users.globalnet.co.uk/~mfogg/zubrin.htm]

The first steps required in the terraforming of Mars, warming the planet and thickening its atmosphere, can be accomplished with surprisingly modest means using in-situ production of halocarbon gases. However the oxygen and nitrogen levels in the atmosphere would be too low for many plants, and if left in this condition the planet would remain relatively dry, as the warmer temperatures took centuries to melt Mars' ice and deeply buried permafrost. It is in this, the second phase of terraforming Mars, during which the hydrosphere is activated, the atmosphere made breathable for advanced plants and primitive animals, and the temperature increased further, that either space based manufacturing of large solar concentrators or human activity in the outer solar system is likely to assume an important role. Activating the Martian hydrosphere in a timely fashion will require doing some violence to the planet, and , as discussed above, one way this can be done is with targeted asteroidal impacts. Each such impact releases the energy equivalent of 10 TW-yrs. If Plowshare methods of shock treatment for Mars are desired, then the use of such projectiles is certainly to be preferred to the alternative option [4] of detonation of hundreds of thousands of thermonuclear explosives. After all, even if so much explosive could be manufactured, its use would leave the planet unacceptably radioactive.

***CASE TURNS

Debris

A launch failure causes space debris 

Davidson 03 – a science writer for newspapers since 1979 4 February 2003 Nuclear-Powered Spacecraft Plan Feared Opponents See 'Chernobyl in Sky' Should Vehicle Fail by Keay Davidson San Francisco Chronicle 

Saturday's space shuttle disaster has stirred grassroots opposition to the Bush administration's recently announced plan to develop nuclear-powered space rockets. "If there had been a nuclear reactor on board (the Columbia space shuttle), this debris field they're warning people not to come too close to would be a considerably bigger mess," said physicist Edward Lyman, head of the private Nuclear Control Institute in Washington, D.C. 

Turn – accident-prone propulsion systems increase risk of space debris and mass radiation

Zaitsev 09 (11/11/09, Yuri, academic adviser with the Russian Academy of Engineering Sciences, “Russia to develop nuclear-powered spacecraft for Mars mission,” http://en.rian.ru/analysis/20091111/156797969.html)

Soviet and U.S. nuclear spacecraft programs were marred by a number of accidents. In April 1964, a U.S. Navy Transit navigation satellite with a radio-isotopic generator onboard failed to reach orbit and disintegrated in the atmosphere, spewing out over 950 grams of plutonium-238. This was more than the total amount of plutonium released during all nuclear explosions by 1964. In January 1978, Kosmos-954, a Soviet Radar Ocean Reconnaissance Satellite (RORSAT) with a nuclear reactor onboard reentered the atmosphere, after the satellite's reactor core failed to separate and boost it into a nuclear-safe orbit, and fell in Canada, contaminating 100,000 sq. km. of its territory. In February 1983, the nuclear-powered Soviet satellite Kosmos-1402 went down in the South Atlantic. The most serious threat involved Cassini-Huygens, a joint NASA/European Space Agency/Italian Space Agency robotic spacecraft mission currently studying the planet Saturn and its many natural satellites, that was launched on October 15, 1997 and which made a gravitational-assist flyby of the Earth on August 18, 1999. The spacecraft, which had a nuclear reactor with 32.7 kg of plutonium-238, passed only 500 km above the Earth. Up to five billion people could have got radiation poisoning had the spacecraft plunged into the atmosphere. On February 10, 2009, the Iridium-33 telecommunications satellite owned by U.S. company Iridium Satellite LLC and its defunct Russian equivalent, the Kosmos-2251 with a nuclear propulsion unit, collided over northern Siberia. This resulted in potentially hazardous space debris. At present, 30 Russian and seven U.S. spacecraft with nuclear systems onboard are orbiting the earth at 800-1,100-km altitudes, where similar collisions can take place. This makes up for about 40 "potential nuclear explosions." If any of these satellites hits a fragment of space junk, it will slow down and eventually re-enter the atmosphere, spewing radiation above the Earth and on its surface. Since the 1978 Kosmos-954 crash, the Scientific and Technical Subcommittee of the United Nations Committee on the Peaceful Uses of Outer Space has always focused on the use of space-based nuclear reactors. Its survey formed the basis for the UN General Assembly's December 1992 resolution entitled "Principles Relevant to the Use of Nuclear Power Sources in Outer Space." 

Toxins

Burn up of the nuclear devices cause deadly toxins 

Gagnon 01 Peace on earth and we hope in space Located in Florida one such group is seeking to stop the nuclear madness Albuquerque, New Mexico 11 Feb 2001 Willard Griffin Interviews Bruce Gagnon 

What we fear the most is a new arms race in space, our outlook for the future is peaceful space exploration, that the whole world understands and recognizes that the launching of weapons into space have the capability of tumbling back to earth. These weapons would be powered by nuclear reactors that when they fall back to earth they would burn up upon reentry and spread their deadly toxins globally. They would spread radioactive contamination upon mankind through the atmosphere and would eventually be picked up by our food chain and ingested, passed on through your reproductive organs for generation to come. If these weapons were actually used to destroy other nuclear weapons in space and this debris fell back to earth in the form of radioactive shrapnel, can you imagine how much worse it would be. This is a prescription for death. 

Radiation
Radiation on Mars has higher energy and cannot be shielded—this is lethal 

Straume, Blatting, and Zeitlin 10—1NASA Ames Research Center, Mail Stop 236-7, Moffett Field, CA 2NASA Langley Research Center, Mail Stop 188E, Hampton, VA 3Southwest Research Institute,1050 Walnut St., Boulder, CO 

(October, Tore, Steve, Cary, “Radiation Hazards and the Colonization of Mars: Brain, Body, Pregnancy, In-Utero Development, Cardio, Cancer, Degeneration” Journal of Cosmology, http://journalofcosmology.com/Mars124.html) 

2. A CHALLENGING SPACE RADIATION ENVIRONMENT: The radiation environment in space is complex. It includes charged particles primarily from hydrogen to iron and a myriad of secondary radiations including neutrons produced by charged-particle interactions with materials (e.g., spacecraft, planetary surface, Mars atmosphere, base structures, and even the astronauts themselves). For longer duration missions, the major contributor to dose in deep space or on the surface of Mars is galactic cosmic radiation (GCR). GCR is composed of mostly very penetrating protons (primarily in the hundreds of MeV to many GeV range) and heavier nuclei from He to Fe (Simpson 1983; O"Neil 2006). Due to their high energies, these radiations are very difficult to shield against as seen in Fig. 1 in which we also show data from a large solar particle event (SPE). During periods of high solar activity (an approximately 11-year cycle), the probability for a significant solar particle event (SPE) is elevated. A large SPE can release a very high flux of charged-particle radiation—about 98% consists of protons, which are typically less than 150 MeV. Due to their relatively low energies, SPE radiation can be substantially shielded en route and essentially fully shielded on the surface of Mars. However, extended EVA on the Martian surface will require active monitoring and careful planning to always be within safe distance of a solar storm shelter. Reliable forecasting of SPE is not yet possible. During periods of low solar activity, the dose from GCR is at its maximum. The dose-equivalent rate to the blood forming organs (BFO) in unshielded interplanetary space from GCR is estimated to be about 0.73 Sv/year and 0.28 Sv/year during solar minimum and solar maximum, respectively (Borggrafe et al. 2009). Inside an aluminum shield of 10 g/cm2 depth the dose-equivalent rate is reduced somewhat to 0.59 Sv/year during solar minimum and 0.24 Sv/year during solar maximum. The dose-equivalent rate on the surface of Mars is lower than in interplanetary space due to planet self-shielding and some attenuation through the thin Martian CO2 atmosphere. Estimates of the GCR dose equivalent rates listed in Table 1 for interplanetary space with and without Al shielding, on the surface of Mars assuming 16 g/cm2 CO2, and on the surface of Mars with 16 g/cm2 CO2 plus an additional 20 g/cm2 regolith were generated using the OLTARIS website (Singleterry 2010). Mars surface dose modeling is complicated due to the production of secondary radiations (e.g., neutrons) in the Martian atmosphere and surface (which is likely to be location specific due to varying elemental composition and density) so these estimates have substantial uncertainty until measurement validation can be performed. Estimates of dose equivalents for a large SPE are listed in Table 2 for various shielding scenarios. These estimates are based on the October 1989 SPE. It is observed that a very large dose could be received if EVA in interplanetary space during a large SPE. Such a dose would produce severe skin damage and likely be lethal (see Section 3 for a discussion on doses required to produce acute health effects). However, as can be seen in Table 2 (generated using the OLTARIS website, Singleterry 2010), shielding is highly effective for SPE radiation due to the modest energies of the particles. On the surface of Mars doses would be well below those required to produce acute radiation sickness even in a large event such as the one modeled here. It is expected that colonization of Mars would be a process requiring many phases, each phase having learned from the ones before. To better understand radiation exposure levels, it is possible to employ relatively low-cost precursor missions to Mars prior to human missions. Radiation measurements in Mars orbit have been performed and surface measurements are scheduled to begin in 2012. Radiation measurements were made by the MARIE instrument onboard the Odyssey spacecraft (launched 2001) while orbiting Mars with additional data on neutron doses coming from the HEND instrument (Tretyakov et al. 2009) also onboard Odyssey. The next radiation instrument that will make measurements on Mars will be the Radiation Assessment Detector (RAD) onboard the Mars Science Laboratory (MSL) planned to launch late 2011. The RAD instrument is a combined charged particle and neutron spectrometer. MSL will land on Mars in 2012, and RAD will provide the first radiation measurements on the surface of Mars. As measurement technologies continue to advance, particularly in the areas of microelectronics and low-power devices, we expect precursor missions to include measurement stations on the surface of Mars in locations under consideration for a base. These stations could characterize the radiation environment during an entire solar cycle and measure the radiation impact of SPEs. There may also be an interest in such a measurement station on Phobos, possibly in Stickney crater, which is on the side of Phobos facing Mars and therefore shielded by both the crater walls and Mars from cosmic radiation. Knowing the radiation environment in locations where human missions may be planned is of critical importance. To obtain such knowledge it is necessary to perform radiation measurements and validate computational models well in advance of a human mission so that adequate protective measures can be designed into the mission. It is also expected that the transit to/from Mars would be better characterized by both modeling and validation measurements. A significant issue of concern during transit is how radiation exposures will vary as one moves away from 1AU where the vast majority of radiation measurements have been taken (Mars Architecture Steering Group 2009). For example, missions such as short-term Mars with trajectories closer to the Sun and longer transit duration would result in greater chance for large SPE exposures while in the spacecraft as well as greater chance of a SPE at closer proximity to the Sun. GCR doses are also larger for long transit/short stay missions because dose rate is higher in transit than on Mars. From the radiation perspective, the short-stay mission profile could potentially be higher-risk than the long-stay.
Space level radiation causes birth defects, cancer, cardiovascular problems, and nervous system damage

Straume, Blatting, and Zeitlin 10—1NASA Ames Research Center, Mail Stop 236-7, Moffett Field, CA 2NASA Langley Research Center, Mail Stop 188E, Hampton, VA 3Southwest Research Institute,1050 Walnut St., Boulder, CO 

(October, Tore, Steve, Cary, “Radiation Hazards and the Colonization of Mars: Brain, Body, Pregnancy, In-Utero Development, Cardio, Cancer, Degeneration” Journal of Cosmology, http://journalofcosmology.com/Mars124.html)
3. HEALTH HAZARDS FROM EXPOSURE TO SPACE RADIATION: Background Information. Since the discovery of x-rays by Roentgen in 1895, the health hazards associated with radiation exposure have been studied extensively, perhaps more than any other potentially hazardous agent. An extensive body of radiobiological and epidemiological investigations (e.g., many summarized in NCRP 1989, 1990; NRC 1990, 2000; UNSCEAR 2000; Preston et al. 2003, 2004; NRC 2006a; UNSCEAR 2006) has revealed both the biological effects produced by radiation and the relative effectiveness of various kinds of radiations commonly encountered on Earth (e.g., x rays, gamma rays, beta rays, alpha particles, and neutrons). Observations from these studies show that radiation does not generally produce new types of health effects (some acute radiation syndromes are exceptions), but rather increases the frequency in a dose-dependent manner of certain kinds of diseases and abnormalities already present in populations. These include various kinds of cancers, genetic effects in offspring, diminished fertility, cataracts, effects on the cardiovascular system, various developmental abnormalities if exposures occur in utero, and central nervous system effects. These are the radiation-induced health effects of concern from exposure to space radiation as well and therefore the available data serve as a necessary but insufficient basis for radiation risk assessment in space. The unique properties of space radiations, particularly heavy ions, require caution when extrapolating health risks from x rays and gamma rays. Typical dose-response relationships are seen in Fig. 2 for low and high linear energy transfer (LET) radiation, i.e., a measure of the density of ionization produced by the radiation, usually expressed in units of keV/μm. Low LET radiations include x rays, gamma rays, and protons from GCR and SPE. High LET radiations include neutrons and heavy nuclei in GCR. Shapes of dose response curves have been observed to vary substantially for different health effects and different LET radiations. For example, the best dose-response model for solid cancers in humans exposed to high-dose rate (acute) gamma rays appears to be a linear nothreshold (LNT) model, while for leukemia the best fit appears to be a linearquadratic (L-Q) model (NRC 2006a). Such inter-effect differences in dose response relationships are well known from the experimental animal data. The LNT model is generally employed in setting radiation protection standards on Earth due to computational convenience and the lack of consistent and convincing data for other models.
Radiation from Mars effects cells indirectly and directly 
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A general pattern has emerged from radiobiology that the RBE varies with LET, dose, dose-rate, and endpoint. For a wide variety of biological endpoints (including tumor induction and genetic effects), RBE tends to increase as the dose and dose rate decreases and as the LET increases. For low LET radiation, the effectiveness tends to decrease with decreasing dose rate (NCRP 1990) and for high LET radiations the effectiveness tends to increase with decreasing dose rate (e.g., Thompson et al. 1981, Hill and Elkind 1982; Ullrich et al. 1984; Alpen et al. 1994; Burns et al. 1994). However, this general pattern has exceptions and limitations. The radiobiology data also show that a wide range of RBE values are observed for different health effects and even for the same effect in different strains of the same species (e.g., NRC 1990). For example, the neutron RBE for mammary tumors was observed to vary by a factor of 5 in three different rat strains (Broerse et al. 1982). Such variations translate into large uncertainties when using radiobiological animal data to estimate radiation-induced health risk for humans.
In addition to large inter-endpoint differences in radiation response observed in biological model systems, more recent research has uncovered some rather vexing radiobiological complexities that may have implications for the assessment of health risks associated with radiation exposure generally, and for Mars colonization in particular. It has been assumed in radiobiology that the detrimental effects of radiation result from radiation-induced damage in the irradiated cells, not in adjacent cells that were not hit by the radiation. However, numerous studies have now observed so-called "non targeted effects" that challenge this assumption. These include bystander effects, radiation-induced genomic instability, and transgenerational effects of parental irradiation that can manifest in the progeny (e.g., Wiley et al. 1997; Baulch et al. 2001; Morgan 2003a; Morgan 2003b; Dauer et al. 2010). Radiobiological data are also emerging that show qualitative (not just quantitative) differences at low compared with high doses of radiation (see Dauer et al. 2010 for a recent review). For example, genes and molecular pathways seem to differ in radiation damage response at low and high doses of radiation. Analyses of gene expression profiles of mouse brain tissue after gamma-ray irradiation showed that low-dose exposures (0.1 Sv) induced gene expression not affected by high-dose exposures (2 Sv) and that these genes were associated with unique pathways and functions (Lowe et al. 2009). This suggests that different mechanisms may be involved which could result in different response relationships. Because the human data presently used for assessment of radiation-induced cancer and other health effects are primarily obtained from populations that received acute high dose radiation (e.g., Hiroshima/Nagasaki) extrapolating to the lower doses and dose rates in space may be more uncertain than previously believed.

The amount of radiation could kill in hours 
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Acute Effects from Large SPEs. Following large doses received in minutes to hours, acute radiation syndrome (ARS) can result. Depending on dose and dose rate, symptoms may include nausea, vomiting, skin damage, and blood cell depletion resulting in infections and bleeding. Following acute doses substantially larger than those expected during space travel, serious gastrointestinal and central nervous system damage may result leading to death within days or even hours depending on the dose and dose rate received (Young 1987, Anno et al. 1989). ARS is expected to be a risk during EVA only. SPE radiation can be shielded in the transit vehicle and modeling calculations indicate that on the surface of Mars the radiation doses from SPEs are unlikely to be more than about 0.1 Sv (see Table 2) if outside in an EVA spacesuit and only about 0.03 Sv if shielded by 20 g/cm2 regolith. The threshold for ARS for whole-body penetrating gamma rays is at least 0.5 Sv (Young 1987). High radiation exposures are possible if astronauts are performing EVA during SPE in interplanetary space, on a moon or an asteroid. The dose received depends very much on the proton energy and fluence characteristics of the particular SPE, and of course the time required to seek shelter. Seen in Fig. 3 are proton energy spectra for several prominent SPEs during the past half-century. It is clear that the energy spectra differ substantially for the various SPEs. An SPE often selected for dose modeling purposes is the August 1972 event. This event had exceptionally large proton fluence between 20 MeV and 150 MeV. Depending on EVA spacesuit design, protons above about 20 MeV can penetrate the spacesuit and those above about 70 MeV can reach the blood forming organs (bone marrow) of the astronauts (Wilson et al. 2006).

Colonization couldn’t happen there are too many risks for childbirth 
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A particularly important factor influencing the radiation-induced lifetime cancer risk coefficient is age at time of exposure -- the young are at higher risk than the old. This is an important consideration for a permanently occupied base--and subsequent colonization--of Mars, which could accidentally or intentionally involve pregnancies and childbirth on Mars. The influence of age on radiation-induced cancer risk is seen in Fig. 4, where the total cancer risk coefficient (%/Sv) inferred from the A-bomb data is plotted as a function of age at exposure for a population like that of the U.S. exposed to low dose, low LET radiation (NRC 1990). It is clear that age at exposure is a highly significant factor affecting lifetime cancer risk. Studies of atomic bomb survivors who were exposed either in utero or during the first 5 years of life (Delongchamp et al. 1997, Yoshimoto et al. 1988) suggested that cancer risk estimates in utero were similar to those observed for survivors exposed during the first 5 years of life, which, as seen in Fig. 4, are substantially higher than adults. An unusual aspect of the finding in utero was that 9 of the 10 cancers occurred in females, and significant differences between the sexes persisted even when the three female cancer sites (breast, ovary, and uterus) were excluded. These findings are consistent with girls having higher risk than boys in Fig. 4, but suggest even larger sex differences when exposed in utero. Additional follow-up of the in utero exposed cohort now suggests that their radiation-induced full lifetime cancer risk may actually be lower than that for early childhood exposure, although uncertainties are still quite large (Preston et al. 2008).

Radiation causes severe cardiovascular defects
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Cardiovascular effects: There is clear evidence that therapeutic doses of radiation can cause harmful effects to the cardiovascular system in humans. It is well established that patients exposed during radiotherapy may develop enhanced plaque formation in arteries in the radiation field and may develop heart disease if the heart is directly exposed (Glanzmann et al. 1998, Darby et al. 2005). However, more recent evaluations of the A-bomb survivor data (Preston et al. 2003) show statistically significant radiation-induced mortality from heart disease and stroke in the dose range 0.5 Sv to 2.5 Sv. This observation has raised concern that such effects may also occur at lower doses, including doses relevant to long-duration human space travel. Radiation effects at doses below 0.5 Sv were not statistically significant. Given these observations, it is important to better understand the cardiovascular radiation risk and how it may translate to astronaut risk on longduration missions; particularly the potential combined effects from stress, microgravity, immobility, and continuous long-term exposure to GCR.
Radiation combined with microgravity creates bone loss
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Combined Effects. Astronauts on long-duration missions to Mars will experience many stressors simultaneously, e.g., radiation, variable gravity, variable oxygen concentration, long-term confinement, etc. Of particular concern are possible combined (additive or synergistic) effects of radiation and microgravity, e.g., what if space radiation enhances bone loss due to microgravity or prevents subsequent skeletal recovery from microgravity? It is well known that astronauts lose bone mass during long duration, low Earth orbit missions, caused by musculoskeletal disuse in the microgravity environment. Recovery after return to Earth occurs slowly and incompletely and thus bone loss poses a long-term health risk (Lang et al. 2004; Lang et al. 2006). Space radiation exposure outside the protection of Earth's magnetosphere may also cause bone loss, albeit by a different mechanism than microgravity. Pioneering research underway in Dr. Ruth Globus’ lab at NASA Ames Research Center shows that radiation exposure may enhance the bone loss effects induced by microgravity alone (Alwood et al. 2010; Kondo et al. 2010; Yumoto et al. 2010). Gamma irradiation of mice causes bone loss similar to changes observed in skeletal diseases associated with oxidative stress (Hamilton et al. 2006; Kondo et al. 2009). The authors hypothesize that increased oxidative stress mediates radiation-induced bone loss (Kondo et al. 2009), and that musculoskeletal disuse causes cancellous tissue to be more sensitive to radiation exposure (Yumoto et al. 2010). Interestingly, treatment with an antioxidant mitigates the damage caused by gamma radiation (Kondo et al. 2009). Furthermore, 56Fe exacerbates the adverse effects of musculoskeletal disuse on osteoprogenitors, which are needed for skeletal recovery from disuse (Yumoto et al. 2010). Thus, the combination of radiation and microgravity may cause greater skeletal damage during and after spaceflight than either would alone. 

Space colonization is impossible—reproduction is impossible
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In-Utero Development. Long-term missions to Mars will require the consideration that pregnancy may occur, unless steps are taken in advance to prevent it. Multi-generation colonization will require healthy pregnancy and childbirth. Substantial data exist on the effects of prenatal radiation exposures in experimental animals and humans. The effects observed include gross structural malformations, growth retardation, embryo lethality, sterility, and central nervous system abnormalities (NRC 1990). The developing central nervous system has been observed to be particularly sensitive to radiation exposure in both experimental animals and humans. The ICRP evaluated the data from animal experiments and concluded that the threshold for radiation-induced developmental effects of the fetus was about 0.1 Gy acute low-LET radiation (ICRP 1991). The in-utero data from Hiroshima and Nagasaki Abomb survivors provide particularly relevant information on radiosensitivity in humans as a function of gestational age and dose for several CNS endpoints, including severe mental retardation, head circumference, intelligence test scores, and school performance. It should be kept in mind that these doses were acute gamma rays and the response to chronic GCR radiation may be different. Severe mental retardation in A-bomb survivors exposed during various gestational ages is seen in Fig. 6 (Otake et al. 1996). It is observed that the incidence of severe mental retardation increased with radiation dose and was greatest for those exposed 8 to 15 weeks of gestation. The incidence was elevated but decreased at 16 to 25 weeks. Prior to 8 weeks and after 25 weeks there was no detectable mental retardation observed. From these data some important conclusions can be drawn for high dose rate low LET radiation: (1) about 70% of those exposed to a mean dose of 1.38 Sv between 8 and 15 weeks of gestation had severe mental retardation; (2) the estimated threshold for this response is in the range 0.06 to 0.31 Sv (95% confidence interval) based on analyses by Otake et al. 1987, 1996. Although a threshold is suggested, other dose-response relationships are also possible. There are insufficient data to determine how dose rate or high LET radiation would modify this response.

The data from A-bomb survivors exposed in utero during 8 to 15 weeks after conception also show dose-dependent decreases in intelligence quotient (IQ) scores of about 21 to 29 points per Sv (Schull et al. 1988) and the data appear to fit a linear model with no apparent threshold. This was also the case for school performance scores. As cautioned previously, the RBE of high LET radiation for these health effects is not known. Fertility Effects. The germinal cells of mammals, including humans, exhibit a broad range of radiosensitivity depending on stage of development and degree of maturation and differentiation. In the human male, the seminiferous epithelium of the testis maintains spermatogenesis throughout life, which involves the active proliferation and differentiation of spermatogonial stem cells that sequentially give rise to Type A and Type B spermatogonia spermatocytes, spermatids, and finally sperm. A substantial body of data is available on radiation-induced fertility effects in males. Type A spermatogonia are the most sensitive to radiation. In the human male, temporary infertility is observed after only 0.15-Sv acute xrays (NRC 1990). An acute dose of 3 Sv and chronic or fractionated dose of 5 Sv may result in permanent sterility (UNSCEAR 1982). There seems to be a rather large dose rate effect. For example, dogs exposed indefinitely to about 0.0015 Gy/day of x rays (similar to dose rates expected inside a nominally shielded vehicle in interplanetary space) did not show detectable affects on sperm production (Casarett and Eddy 1968, Fedorova and Markelov 1978). Mice exposed to 4 Gy total gammaray dose at a rate of 0.018 Gy/day showed reduced spermatogenesis after 16 weeks (Fabrikant 1972). This is about 10 times higher dose rate than expected from GCR in interplanetary space. In contrast to the male, the female is born with her full compliment of germ cells, the oocyte. Oocytes are produced from oogonia in utero and there is no cell division after birth. Oocytes are constantly depleted mostly through natural atresia until the end of reproductive life (menopause). The vast majority (99%+) of the oocytes are in the resting immature stage of development. At any time, only a very small fraction of oocytes are maturing follicles getting ready for ovulation. Temporary infertility in adult women is observed following 0.65 – 1.5 Sv acute x rays or gamma rays to the ovaries and permanent sterility requires at least 2.5 Sv acute or 6 Sv fractionated or chronic gamma rays (ICRP 1984, NRC 1990). Thus, for this group, we would not expect decreased fertility from exposures to the radiation received during transit to/from Mars or living in a Martian base. However, because immature oocytes in some primates do show extreme radiosensitivity in utero, similar to those seen in juvenile mice (Table 5), the possibility that human females may also have a sensitive prenatal stage should be given serious consideration. The primate studies showing very high sensitivity in-utero involved exposing the animals continuously to low LET radiation during the second half of pregnancy and therefore did not determine if a narrower window of sensitivity exists within the second half of pregnancy. Such a study should be done in primates to narrow the window of extreme vulnerability. Experiments have been performed in the mouse using low and high LET radiations, including space-type radiations (Straume et al. 1989a). It was observed that during the most radiosensive stages of these cells, the LD50 were 0.05 Gy, 0.07 Gy, and 0.12 Gy, for 450 MeV/n Fe, 570 MeV/n Ar, and 670 MeV/n Si, respectively. The range of RBEs obtained for these radiations was obtained by comparing with chronic gamma rays and is 1.2 – 2.8, the highest being for Fe. These are comparatively low RBEs for these high LET heavy ions. However, similarly low RBEs have also been observed for neutrons in this endpoint (Straume et al. 1987), reflecting the special vulnerability of these cells to killing by low LET radiation. Oocytes are killed by interphase cell death (apoptosis).

More ev
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4. PERSPECTIVES ON THRESHOLDS AND DOSE LIMITATION: The potential radiation-induced health effects associated with extended missions to, and eventual colonization of, Mars have been grouped into two classes: (1) nonstochastic effects--those whose severity is a function of dose and may have a threshold (real or practical) below which radiation may not induce detectable health effects, and (2) stochastic effects--those whose probability of occurrence in an exposed population (rather than severity in an affected individual) depends on dose. Stochastic effects are commonly regarded as having no threshold and therefore may result in health effects proportional to dose at any dose (NRC 2006a). Nonstochastic effects are listed in Table 6 and should be prevented if at all possible. These include acute radiation syndromes, cataracts, central nervous system effects, effects on development in utero, cardiovascular effects, and impairment of fertility. The effective threshold for serious health effects in adults appears to be in the 0.5 Sv range for acute low LET radiation. These data may be useful to estimate the thresholds for GCR protons, which appear to have similar LET as gamma rays. However, they cannot be used to estimate the thresholds for these effects from high-LET heavy ions. That will require new data from radiobiology and a better understanding of how to extrapolate those data to humans. Data on acute radiation syndromes are available for low-LET radiations in humans and provide threshold estimates for the various responses. The data show that it is very unlikely to experience any acute radiation effects below 0.5 Sv of acute gamma rays. The most serious skin reactions (late skin reaction, including cutaneous radiation syndrome) require at least 5 Sv high-dose rate low LET radiation. Dose estimates from a large SPE (Table 2) show that acute radiation effects are possible if exposed during EVA and in a lightly shielded vehicle (10 g/cm2 Al), but not on the surface of Mars. It has generally been thought that radiation does not induce cataracts below 5 Sv of acute low LET radiation (NRC 1990). However, new data are emerging that suggest a threshold in the 0 to 0.8 Sv range, which is much lower than previously believed and could potentially include no threshold. Such doses are likely to be received during early missions to Mars. The 50-year history of whole brain radiotherapy shows that the human brain can withstand large doses of low-LET radiation, especially when doses are given in many fractions. For example, fractionated highenergy x-ray doses of 2.5 Sv per day for 12 days (total of 30 Sv) are routinely administered without serious functional impairments, although some impairment in learning and memory has been recently detected in such patients. As discussed above, significant impairment in cognitive functions may occur at much lower doses following acute low-LET radiation. For a Mars mission, the concern is whether the high-LET component from GCR, for which we have no human data, would result in significant functional impairment at the much lower doses and dose rates received. Serious health effects from radiation exposures in utero can occur at lower doses than in adults. The threshold for developmental malformation of the fetus during major organogenesis is about 0.1 Sv acute low LET radiation. The threshold (or effective threshold) for severe mental retardation estimated from the A-bomb survivor studies appears to be in the 0.06 to 0.31 Sv range of acute low LET radiation. Intelligence quotient (IQ) scores and school performance scores did not show responses consistent with a threshold but are estimated to have an effective threshold of 0.1 Sv acute gamma rays. Given that these are for high dose rates, they could possibly overestimate the risk for low-dose rate GCR protons. However, information is not available from high LET radiation for these effects, hence estimating a threshold dose for the high LET component of GCR is not possible at this time Cardiovascular effects from high therapeutic doses of radiation have been well established. However, recent observations from the A-bomb survivor studies show a radiation dose-related response that is statistically significant at acute gamma ray doses of 0.5 Sv and above. These are doses in the range likely to be received by the early Mars explorers, but at much lower dose rate and a high LET component from GCR. The lower dose rate would likely reduce the effectiveness of GCR protons for this effect, but the high LET component of GCR would likely increase the effectiveness. Experimental animal studies are required to determine how that would balance out. Temporary sterility in men can occur following about 0.15 Sv acute low LET radiation; experimental data suggest that chronic exposures to low LET radiation are likely to be less effective for this endpoint, which would probably be the case also for GCR protons. Temporary reduced sperm count would be possible during a Mars mission. Permanent sterility in men requires at least 5 Sv chronic low LET radiation, which is not anticipated for Mars missions. There is a serious question about the radiosensitivity of human oocytes in utero. Human data are not available, but data from non-human primates suggest high sensitivity during gestation with LD50 as low as 0.07 Sv chronic low LET radiation. The critical question for fertility is how much reduction in reproductive lifespan would be caused by a given decrement of the oocyte pool in utero? It is known that following radiation killing of oocytes in mice the rate of oocyte depletion through natural atresia is increased compared to that in unirradiated mice. This would suggest that if 50% of the oocytes were depleted by radiation exposure in utero the woman may have substantially less than half of her normal oocyte supply at age of sexual maturity. The impact of this on premature menopause in women exposed to space radiation is uncertain. Based on mouse and nonhuman primate data (Dobson et al. 1986), it is possible that 0.07 Sv chronic low-LET radiation received in utero could result in early menopause. This would argue for a low threshold dose during gestation, perhaps in the 0.05 Sv range or even less. Based on available information, the female ovary in utero could possibly be the critical (most sensitive) organ and therefore a dose limit protecting the fetal ovary may also protect the central nervous system and other developmental risks associated with radiation exposures during pregnancy. Stochastic effects are listed in Table 7. These should be maintained below adopted limits and reduced further consistent with the ALARA principle (NCRP 1999). These effects include cancer induction and transmitted genetic abnormalities. The data from A-bomb survivors show a strong response with age at exposure for radiation-induced cancer (greater lifetime cancer mortality risk when exposed at younger ages), as was seen in Fig. 4. Based on those data, radiation during childhood results in more than twice the cancer risk compared with those exposed as middle age adults. The most recent follow-up of the A-bomb survivors exposed in utero suggests they may have lower lifetime cancer risk than those exposed in childhood, although those data are uncertain. Also, there appears to be a rather large difference between males and females exposed in utero or during childhood. Girls appear to have higher risk than boys. To date, no transmitted genetic effects have been detected with statistical significance above spontaneous rates from any of the irradiated human populations. Best estimate risks for first and second generations exposed to chronic low LET radiation may be suitable for GCR protons but may not be suitable for the high LET component of GCR. Additional research is required to measure the transmitted genetic response following simulated high LET radiation.

Even treatment can be harmful 

Straume, Blatting, and Zeitlin 10—1NASA Ames Research Center, Mail Stop 236-7, Moffett Field, CA 2NASA Langley Research Center, Mail Stop 188E, Hampton, VA 3Southwest Research Institute,1050 Walnut St., Boulder, CO 
(October, Tore, Steve, Cary, “Radiation Hazards and the Colonization of Mars: Brain, Body, Pregnancy, In-Utero Development, Cardio, Cancer, Degeneration” Journal of Cosmology, http://journalofcosmology.com/Mars124.html)
There is also the concern that the combination of radiation exposure and reduced gravity may result in enhanced damage to the skeletal system requiring countermeasures. Existing FDA-approved medications for osteoporosis, bisphosphonates, inhibit the activity of bone resorbing cells, osteoclasts (Kennel, 2009). Bisphosphonates are currently under serious consideration for use in the astronaut population to prevent weightlessness-induced bone loss, although adverse side effects must be seriously considered (Kennel and Drake 2009). Irradiation also increases resorption by osteoclasts (Kondo et al. 2009, Willey et al. 2008), and in mice, treatment with a bisphosphonate prevents acute radiation-induced trabecular bone loss (Willey et al. 2009), leading to the suggestion that bisphosphonates (or other antiresorptives) may prevent bone loss caused by space radiation alone, or when combined with weightlessness. As attractive as a single treatment modality for preventing bone loss caused by both weightlessness and space radiation may be, there is considerable evidence that radiation also irreversibly damages stem/progenitor populations within bone marrow, which includes cells that ultimately give rise to bone-forming osetoblasts {Yumoto et al. 2010), needed for replacement of bone tissue throughout life. Thus, a second approach to protect skeletal health over the long term from both radiation and weightlessness may be needed. Treatment with a potent anti-oxidant, alpha-lipoic acid, prevents radiation-induced bone loss in a mouse model (Kondo et al. 2009), and may also protect bone marrow stem and progenitor cells. Much more work is needed in this area to extend our understanding of mechanisms, determine the severity of the weightlessness-radiation effect in humans, and develop effective countermeasures when needed.

***DISAD LINKS

Accidents

Causes accidents on the ground

Grossman 05– professor of journalism at the State University of New York College at Old Westbury Waging War in 16 March 2005 The Case Against the Plutonium Space Race So what happens when the sky begins to fall? By Karl Grossman Printed from the BoiseWeekly 

Putting nuclear poisons above our heads is asking for it. And the production of plutonium-238 at Idaho National Laboratory presents an enormous threat-on the ground, too. Workers at the facility will be impacted. The New Mexican reported in a front-page story-"Radioactive Mishaps Rising at LANL" -in 1996: "Mishaps in which workers and equipment have been contaminated with radioactive substances are on the rise at Los Alamos National Laboratory." The reason? "Lab officials say the rise in radiation exposure and radioactive mishaps since 1993 has one primary cause: the Cassini project [and] an ongoing effort to build radioactive heat sources." Being worked with, it was noted, was "an isotope of plutonium that is particularly difficult to handle, plutonium-238, which is many times more radioactive than the better known plutonium-239 used in nuclear bombs." People off-site in Idaho can expect radioactive impacts-from accidents and routine operations. The processing of plutonium-238 at Los Alamos and the Mound Laboratory in Ohio has led to plutonium-238 contamination beyond the national laboratory boundaries. It's the wrong stuff ... for space and Idaho. 

Propulsion risks malfunction – leads to disastrous nuclear fallout 

Tyson 4-8 (Bruce, various corporate technology roles, contract IT consulting services, 4-8-11, “Russia and US plan talks on new nuclear spacecraft,” http://www.helium.com/items/2133329-russia-and-us-plan-talks-on-new-nuclear-spacecraft)

Space travel requires an enormous amount of energy to sustain spacecraft during increasingly lengthy journeys that will eventually take them to the outermost regions of the universe. In search of a way to power future space journey the United States and Russia are meeting to discuss the use of nuclear power. Hoping to work together on the project engineers from both countries will share their ideas to see if safe and practical nuclear power can be used in spacecraft. Although military use of nuclear power has proven safe and reliable, the technology has never been used in space and therefore raises obvious concerns. For example, if a nuclear –powered space craft should malfunction on liftoff, the impact on the world could prove to be disastrous. Similarly, there are questions to be addressed when it comes to nuclear fallout in space which could prove disastrous to humans and equipment.

Disad turns the case and leads to rollback – a nuclear accident risks environmental damage, unemployment, land use restrictions, systemic public health problems, and ending the space program

Grossman 7-21 (Karl, professor of journalism at the State University of New York/College of New York, author of the book, The Wrong Stuff: The Space's Program's Nuclear Threat to Our Planet and wrote and presented the TV program Nukes In Space: The Nuclearization and Weaponization of the Heavens, 7-21-11, “What Could Truly End the Space Program: A Nuclear Disaster Overhead,” http://www.opednews.com/articles/What-Could-Truly-End-the-S-by-Karl-Grossman-110721-80.html)

What is NASA's future now that Atlantis has landed and the shuttle program is over? If NASA persists in using nuclear power in space, the agency's future is threatened. Between November 25 and December 15 NASA plans to launch for use on Mars a rover fueled with 10.6 pounds of plutonium, more plutonium than ever used on a rover. The mission has a huge cost: $2.5 billion. But if there is an accident before the rover is well on its way to Mars, and plutonium is released on Earth, its cost stands to be yet more gargantuan. NASA's Final Environmental Impact Statement for what it calls its Mars Science Laboratory Mission says that if plutonium is released on Earth, the cost could be as high as $1.5 billion to decontaminate each square mile of "mixed-use urban areas" impacted. What"s the probability of an accident releasing plutonium? The NASA document says "the probability of an accident with a release of plutonium" is 1-in-220 "overall." If you knew your chance of not surviving an airplane flight--or just a drive in a car--was 1 in 220, would you take that trip? And is this enormous risk necessary? In two weeks, there'll be a NASA mission demonstrating a clear alternative to atomic energy in space: solar power. On August 5, NASA plans to launch a solar-powered space probe it's named Juno to Jupiter. There's no atomic energy involved, although NASA for decades has insisted that nuclear power is necessary for space devices beyond the orbit of Mars. With Juno, NASA will be showing it had that wrong. "Juno will provide answers to critical science questions about Jupiter, as well as key information that will dramatically enhance present theories about the early formation of our own solar system," says NASA on its website. "In 2016, the spinning, solar-powered Juno spacecraft will reach Jupiter." It will be equipped with "instruments that can sense the hidden world beneath Jupiter's colorful clouds" and make 33 passes of Jupiter. As notes Aviation Week and Space Technology: "The unique spacecraft will set a record by running on solar power rather than nuclear radioisotope thermoelectric generators previously used to operate spacecraft that far from the Sun." The Mars rover to be launched, named Curiosity by NASA, will be equipped with these radioisotope thermoelectric generators using plutonium, the deadliest radioactive substance. Juno, a large craft--66-feet wide--will be powered by solar panels built by a Boeing subsidiary, Spectrolab. The panels can convert 28 percent of the sunlight that them to electricity. They'll also produce heat to keep Juno's instruments warm. This mission's cost is $1.1 billion. In fact, Juno is not a wholly unique spacecraft. In 2004, the European Space Agency launched a space probe called Rosetta that is also solar-powered. Its mission is to orbit and land on a comet--beyond the orbit of Jupiter. Moreover, there have been major developments in "solar sails" to propel spacecraft. Last year, the Japan Aerospace Exploration Agency launched its Ikaros spacecraft with solar sails taking it to Venus. In January, NASA itself launched its NanoSail-D spacecraft. The Planetary Society has been developing several spacecraft that will take advantage of photons emitted by the Sun to travel through the vacuum of space. At no point will Juno (or the other solar spacecrafts) be a threat to life on Earth. This includes Juno posing no danger when in 2013 it makes a flyby of Earth. Such flybys making use of Earth's gravity to increase a spacecraft's velocity have constituted dangerous maneuvers when in recent years they've involved plutonium-powered space probes such as NASA's Galileo and Cassini probes. Curiosity is a return to nuclear danger. NASA's Final Environmental Impact statement admits that a large swath of Earth could be impacted by plutonium in an accident involving it. The document's section on "Impacts of Radiological Releases" says "the affected environment" could include "the regional area near the Cape Canaveral Air Force Station and the global area." "Launch area accidents would initially release material into the regional area, defined"to be within "62 miles of the launch pad," says the document. This is an area from Cape Canaveral west to Orlando. But "since some of the accidents result in the release of very fine particles less than a micron in diameter, a portion of such releases could be transported beyond"62 miles," it goes on. These particles could become "well-mixed in the troposphere"--the atmosphere five to nine miles high--"and have been assumed to potentially affect persons living within a latitude band from approximately 23-degrees north to 30-degrees north." That's a swath through the Caribbean, across North Africa and the Mideast, then India and China Hawaii and other Pacific islands, and Mexico and southern Texas. Then, as the rocket carrying Curiosity up gains altitude, the impacts of an accident in which plutonium is released would be even broader. The plutonium could affect people "anywhere between 28-degrees north and 28-degrees south latitude," says the NASA document. That's a band around the mid-section of the Earth including much of South America, Africa and Australia. Dr. Helen Caldicott, president emeritus of Physicians for Social Responsibility, has long emphasized that a pound of plutonium if uniformly distributed could hypothetically give a fatal dose of lung cancer to every person on Earth. A pound, even 10.6 pounds, could never be that uniformly distributed, of course. But an accident in which plutonium is released by a space device as tiny particles falling to Earth maximizes its lethality. A millionth of a gram of plutonium can be a fatal dose. The pathway of greatest concern is the breathing in plutonium particle.. As the NASA Environmental Impact Statement puts it: "Particles smaller than about 5 microns would be transported to and remain in the trachea, bronchi, or deep lung regions." The plutonium particles "would continuously irradiate lung tissue." "A small fraction would be transported over time directly to the blood or to lymph nodes and then to the blood," it continues. Once plutonium "has entered the blood via ingestion or inhalation, it would circulate and be deposited primarily in the liver and skeletal system." Also, says the document, some of the plutonium would migrate to the testes or ovaries. The cost of decontamination of areas affected by the plutonium could be, according to the NASA statement, $267 million for each square mile of farmland, $478 million for each square mile of forests and $1.5 billion for each square mile of "mixed-use urban areas." The NASA document lists "secondary social costs associated with the decontamination and mitigation activities" as: "Temporary or longer term relocation of residents; temporary or longer term loss of employment; destruction or quarantine of agricultural products including citrus crops; land use restrictions which could affect real estate values, tourism and recreational activities; restriction or bands on commercial fishing; and public health effects and medical care." As to why the use of a plutonium-powered rover on Mars--considering that NASA has successfully used solar-powered rovers on Mars--the NASA Environmental Impact Statement says that a "solar-powered rover"would not be capable of operating over the full range of scientifically desirable landing site latitudes" on this mission. There's more to it. For many decades there has been a marriage of nuclear power and space at NASA. The use of nuclear power on space missions has been heavily promoted by the U.S. Department of Energy and its predecessor agency, the U.S. Atomic Energy Commission, and the many DOE (previously AEC) national laboratories including Los Alamos and Oak Ridge. This provides work for these government entities. Also, the manufacturers of nuclear-powered space devices--General Electric was a pioneer in this--have pushed their products. Further, NASA has sought to coordinate its activities with the U.S. military. The military for decades has planned for the deployment of nuclear-powered weapons in space. Personifying the NASA-military connection now is NASA Administrator Charles Bolden, a former NASA astronaut and Marine Corps major general. Appointed by President Barack Obama, he is a booster of radioisotope thermoelectric generators as well as rockets using nuclear power for propulsion. The U.S. has spent billions of dollars through the years on such rockets but none have ever taken off and the programs have all ended up cancelled largely out of concern about a nuclear-powered rocket blowing up on launch or falling back to Earth. Accidents have happened in the U.S. space nuclear program. Of the 26 space missions that have used plutonium which are listed in the NASA Environmental Impact Statement for the Mars Science Laboratory Mission, three underwent accident, admits the document. The worst occurred in 1964 and involved, it notes, the SNAP-9A plutonium system aboard a satellite that failed to achieve orbit and dropped to Earth, disintegrating as it fell. The 2.1 pounds of plutonium fuel dispersed widely over the Earth and Dr. John Gofman, professor of medical physics at the University of California at Berkeley, long linked this accident to an increase in global lung cancer. With the SNAP-9A accident, NASA switched to solar energy on satellites. Now all satellites--and the International Space Station--are solar-powered. There was a near-miss involving a nuclear disaster and a space shuttle. The ill-fated Challenger's next mission in 1986 was to loft a plutonium-powered space probe. The NASA Environmental Impact Statement includes comments from people and organizations some highly critical of a plutonium-powered Mars Science Laboratory Mission. Leah Karpen of Asheville, North Carolina says: "Every expansion of plutonium research, development and transportation of this deadly material increases the risk of nuclear accident or theft. In addition, plutonium production is expensive and diverts resources from the more important social needs of our society today, and in the future." She urges NASA "to reconsider the use of nuclear" and go with solar instead. Jeremy Maxand, executive director of the Idaho-based Snake River Alliance, calls on NASA and the Department of Energy to "take this opportunity to move space exploration in a sustainable direction with regard to power. Using solar rather than nuclear to power the Mars Science Laboratory Mission would keep the U.S. safe, advance energy technologies that are cleaner and more secure, be more fiscally responsible, and set a responsible example to other countries as they make decisions about their energy future." Ace Hoffman of Carlsbad, California speaks of "today's nuclear NASA" and a "closed society of dangerous, closed-minded "scientists' who are hoodwinking the American public and who are guilty of premeditated random murder." He adds: "The media has a duty to learn the truth rather than parrot NASA's blanketly-false assertions." NASA, in response to the criticisms, repeatedly states in the document: "NASA and the DOE take very seriously the possibility that an action they take could potentially result in harm to humans or the environment. Therefore, both agencies maintain vigorous processes to reduce the potential for such events." Involved in challenging the mission is the Global Network Against Weapons & Nuclear Power in Space (www.space4peace.org). Bruce Gagnon, coordinator of the Maine-based organization, says that " NASA sadly appears committed to maintaining their dangerous alliance with the nuclear industry. Both entities view space as a new market for the deadly plutonium fuel." Says Gagnon: "The taxpayers are being asked once again to pay for nuclear missions that could endanger the life of all the people on the planet"Have we not learned anything from Chernobyl and Fukushima? We don't need to be launching nukes into space. It's not a gamble we can afford to take." With the return of Atlantis and end of the shuttle program, there are concerns about this being the "end" of the U.S. space program. An accident if NASA continues to insist on mixing atomic energy and space--a nuclear disaster overhead--that, indeed, could end the space program. 

Nuclear accident risks trillions of deaths over years – NASA underestimates the repercussions by 4,000 times

Grossman ’96 (Karl, professor of journalism at the State University of New York/College of New York, author of the book, The Wrong Stuff: The Space's Program's Nuclear Threat to Our Planet and wrote and presented the TV program Nukes In Space: The Nuclearization and Weaponization of the Heavens, "Risking the World: Nuclear Proliferation in Space," Covert Action Quarterly, Summer 1996, http://southmovement.alphalink.com.au/commentaries/risk.htm)

Despite enormous danger, huge expense, and a clear alternative--solar power--the US government is pushing ahead with the deployment of nuclear technology in space. In October 1997, NASA plans to launch the Cassini probe to Saturn. Carrying 72.3 pounds of plutonium-238 fuel--the largest amount of plutonium ever used in space, the probe will sit atop a Lockheed Martin-built Titan IV rocket. This same kind of rocket has undergone a series of mishaps including a 1993 explosion in California soon after take-off which destroyed a $1 billion spy satellite system and sent its fragments falling into the Pacific Ocean. Space News, the space industry trade newspaper, reported that "the high risk and cost of the Cassini mission to Saturn troubled NASA Administrator Daniel Goldin so much that he would cancel the program if it were not so important to planetary science. But it is not science alone that is driving the project or causing scientists, politicians, and the military to discount the risks. NASA Chief Scientist Frances Cordova acknowledges that the Titan IV "does not have a 100 per cent success rate" and admits that using it for Cassini "is truly putting all your eggs in one basket--your 18 instruments on one firecracker." She says, "We can't fail with that mission. It would be very, very, damaging for the agency." To say nothing of the Earth and the life on it if something goes wrong. Plutonium has long been described by scientists as the most toxic substance known. It is "so toxic," says Dr. Helen Caldicott, founder of Physicians for Social Responsibility, "that less than one millionth of a gram is a carcinogenic dose. One pound, if uniformly distributed, could hypothetically induce lung cancer in every person on Earth." In addition to the specter of radioactivity spread by an accident on launch, another, potentially more lethal, scenario is causing concern. Because Cassini does not have the propulsion power to get directly from Earth to Saturn, NASA plans a "slingshot maneuver" in which the probe will circle Venus twice and hurtle back at Earth. It will then buzz the Earth in August 1999 at 42,300 miles per hour just 312 miles above the surface. After whipping around Earth and using its gravity, Cassini would then have the velocity, says NASA, to reach Saturn. But during that Earth fly-by, if Cassini comes in too close, it could burn up in the 75 mile-high atmosphere and disperse plutonium across the planet. Dr. Michio Kaku, professor of nuclear physics at the City University of New York, explains the catastrophic consequence of such a fly-by accident: "[If] there is a small misfire [of Cassini's] rocket system, it will mean that [it] will penetrate into the Earth's atmosphere and the sheer friction will begin to wipe out the heat shield and it will, like a meteor, flame into the Earth's atmosphere ... This thing, coming into the Earth's atmosphere will vaporize, release the payload and then particles of plutonium dioxide will begin to rain down on populated areas, if that is where the system is going to be hitting. [Pulverized plutonium dust] will rain down on people's hair, people's clothing, get into people's bodies. And because it is not water soluble, there is a very good chance that it could be inhaled and stay within the body causing cancer over a number of decades." Indeed, NASA says in its Final Environmental Impact Statement for the Cassini Mission, that if an "inadvertent reentry occurred" during the fly-by, approximately five billion of the seven to eight billion people on Earth, "could receive 99 percent or more of the radiation exposure." As for the death toll, which NASA labels "health effects," the agency says that only 2,300 deaths "could occur over a 50-year period to this exposed population" and these "latent cancer fatalities" would likely be "statistically indistinguishable from normally occurring cancer fatalities among the world population." However, after reviewing the data in the NASA report, Dr. Ernest Sternglass, professor emeritus of radiological physics at the University of Pittsburgh School of Medicine, concluded that NASA "underestimate[s] the cancer alone by about 2,000 to 4,000 times. Which means that not counting all the other causes of death--infant mortality, heart disease, immune deficiency diseases and all that--we're talking in the order of ten to twenty million extra deaths." The actual death toll, then, the physicist warned, may be as high as 30 to 40 million people. Dr. Horst Poehler, for 22 years a scientist for NASA contractors at the Kennedy Space Center, commented on the Cassini mission: "Remember the old Hollywood movies when a mad scientist would risk the world to carry out his particular project? Well, those mad scientists have moved to NASA." 

Radiation levels would exceed those of fatal cancer

Niiler 7-18 (Eric, writer for Discovery News, 7-18-11, “How a mission to Mars could kill you,” http://news.discovery.com/space/mission-to-mars-health-risks-110718.html)

Radiation The combined effects of background cosmic rays from extragalactic sources and extreme radiation events from the sun make space travel too hazardous for an estimated six months there and six months return. "The estimate now is you would exceed acceptable levels of fatal cancer," said Francis Cucinotta, chief scientist for NASA's space radiation program at the Johnson Space Center in Houston. "That's just cancer. We also worry about effects of radiation on the heart and the central nervous system." Cucinotta says these estimates do take into account protective shielding around a crew vehicle, probably some form of polyethylene plastic. Lead shields actually create secondary radiation when struck by cosmic rays, while water, perhaps the best form of protection, would have to be several meters thick to get enough protection. ("Houston calling Water Balloon 1, do you copy?") Lead and water, in any case, are very heavy for the quantities that would be required, making them an expensive shielding to launch.

NASA

There is 10% risk now – more launches means more chances – it could kill NASA and contaminate hundreds of thousands 

Gagnon 03 Bush Expanding Nuclear Power for Space: Threatens Planetary Ecosystem January, 2003 By Bruce Gagnon 
Included in NASA plans are the nuclear rocket to Mars; a new generation of Radioisotope Thermo-electric Generators (RTGs) for interplanetary missions; nuclear-powered robotic Mars rovers to be launched in 2003 and 2009; and the nuclear powered mission called Pluto-Kuiper Belt scheduled for January, 2006. NASA envisions mining colonies on the Moon (for helium 3 and water), Mars (magnesium, cobalt, and uranium) and asteroids (gold) powered by nuclear reactors launched from the Kennedy Space Center in Florida on rockets with a historic 10% failure rate. By exponentially increasing the number of nuclear launches NASA also exponentially increases the chances of accident.  During the 1950s and 1960s NASA spent over $10 billion to build the nuclear rocket program canceled in the end because a launch accident would contaminate major portions of Florida and beyond.  NASA’s expanded focus on nuclear power in space “is not only dangerous but politically unwise,” says Dr. Michio Kaku, professor of nuclear physics at the City University of New York. “The only thing that can kill the US space program is a nuclear disaster…a Chernobyl in the sky.” “NASA hasn’t learned its lesson from its history,” says Kaku, “and a hallmark of science is that you learn from previous mistakes. NASA doggedly pursues its fantasy of nuclear power in space.” Since the 1960s there have been eight space nuclear power accidents by the US and the former Soviet Union, several of which released deadly plutonium. In April, 1964 a US military satellite with 2.1 pounds of plutonium-238 on board fell back to Earth and burned up as it hit the atmosphere, spreading the toxic plutonium globally as dust to be ingested by the people of the planet. In 1997 NASA launched the Cassini space probe carrying 72 pounds of plutonium that fortunately did not experience failure. Hundreds of thousands of people could have been contaminated. 

A launch failure turns all NASA programs – there is a 1/10 chance

Grossman 02 – professor of journalism at the State University of New York College at Old Westbury “Plutonium in Space (Again!)” Covert Action Quarterly Number 73 Summer 2002 Karl Grossman http://www.space4peace.org/articles/morenukesinspace.htm

In contrast, NASA's new stress on nuclear power in space "is not only dangerous but politically unwise," says Dr. Michio Kaku, professor of nuclear physics at the City University of New York. "The only thing that can kill the U.S. space program is a nuclear disaster. The American people will not tolerate a Chernobyl in the sky. That would doom the space program." 13 "NASA hasn’t learned its lesson from its history involving space nuclear power", says Kaku, "and a hallmark of science is that you learn from previous mistakes. NASA doggedly pursues its fantasy of nuclear power in space. We have to save NASA from itself." He cites "alternatives" to space nuclear power. "Some of these alternatives may delay the space program a bit. But the planets are not going to go away. What’s the rush? I'd rather explore the universe slower than not at all if there is a nuclear disaster." 14 Dr. Ross McCluney, a former NASA scientist, says the Nuclear Systems Initiative "is a surprise to me because I thought the issue of using nuclear in space had been settled at NASA because of the history of problems and the dangers." 15 McCluney regards the new nuclear program as "an example of tunnel vision, focusing too narrowly on what appears to be a good engineering solution but not on the longer-term human and environmental risks and the law of unintended consequences. You think you’re in control of everything and then things happen beyond your control. If your project is inherently benign, an unexpected error can be tolerated. But when you have at your projects core something inherently dangerous, then the consequences of unexpected failures can be great." 16 "As a former NASA employee and a great NASA supporter, I am fearful of the future of NASA if it gets too involved with nuclear material," says McCluney, principal research scientist at the Florida Solar Energy Center. 17 From Propulsion to Destruction Although NASA stresses doing interplanetary exploration with nuclear power including propelling rockets on voyages to Mars a military link is seen by Dr. Dave Webb, who had been a scientist in the British space program and is now secretary of the Global Network Against Weapons and Nuclear Power in Space. "The recent increase in the U.S. budget for Star Wars and NASA’s plans to spend $1 billion in the next five years on its nuclear power and propulsion programs is no coincidence," he says. "Star Wars projects like the Space-Based Laser require significant sources of power and it is very useful for the U.S. government to be able to bury some of the costs for the development work in civilian or dual use programs." 18 "Firing nuclear material into space on the top of rockets subject to frequent failures is just asking for trouble," says Webb. "How long will it be before the residents of central Florida are subjected to a shower of nuclear debris from a launch that goes wrong? Historically there is about a 1-in-10 chance of a catastrophic accident during satellite launches. Who will cover the costs including the medical costs if things like that happen to a nuclear payload?" Webb, principal lecturer at the United Kingdoms Leeds Metropolitan University’s School of Engineering, also points to the solar option and stresses the use of solar energy on Rosetta by ESA of which the UK is part. 19 

Russian Aerospace

Russia leading nuclear space race now – plan guts this leadership

Vieru ‘9 (Tudor, science editor of Softpedia, 11-5-09, “Russia to dominate US space  race,” http://news.softpedia.com/news/Russia-To-Dominate-Nuclear-Space-Race-126245.shtml)

Top officials in the Russian Federation announced on Thursday that they gave their acceptance to a proposal stating that the country should pursue the development of a nuclear-powered spacecraft, which is currently set to fly as early as 2012. This would essentially leave the former Communist nation in charge of the nuclear space race, as the United States continue to lose their role as the dominating force in space today. According to Russian scientists, building the new spacecraft could cost as much as $600 million, Wired reports. “The idea [of nuclear-powered spaceflight] has bright prospects, and if Russia could stage a breakthrough it could become our main contribution to any future international program of deep space exploration,” independent, Moscow-based space expert Andrei Ionin told the Christian Science Monitor newspaper. The Co-director of the University of New Mexico (UNM) Institute for Space and Nuclear Power Studies, nuclear engineer Patrick McDaniel, says that the idea is definitely feasible, but that there are numerous obstacles still to be tackled. 
Space Debris

Nuclear propulsion leads to accidents and space debris

Weir 09—Canadian journalist who lives in Moscow and specializes in Russian affairs, he is a Moscow correspondent for the Boston-based daily The Christian Science Monitor, and for the monthly Chicago magazine In These Times

(Fred, “Russians to ride a nuclear-powered spacecraft to Mars,” October 29th, http://www.csmonitor.com/World/Global-News/2009/1029/russians-to-ride-a-nuclear-powered-spacecraft-to-mars)

But critics say the idea of nuclear-powered space travel, while alluring, is probably impracticable. “Nobody has ever done it in the past, and I don’t think anyone ever will,” says Igor Lisov, an expert with Novosti Kosmonavtiki, a leading Russian aerospace journal. “Both the US and the USSR tried very hard to master this technology, but neither ever got to the point of building something that could be used,” he says. Environmentalists point to a long list of accidents with Soviet nuclear-powered satellites, including the crash of Kosmos-954 over northern Canada, which spread radioactive debris over a wide area. Earlier this year, a US Iridium communications satellite collided in space with another Russian atomic-powered military satellite, Kosmos 2251, creating what scientists described as a huge and potentially hazardous cloud of debris in near-Earth orbit. “The main danger with any nuclear activity in space comes with the transporting of these materials into orbit, and the sometimes unscripted return of them into the atmosphere,” says Vladimir Chuprov, an energy expert with Greenpeace-Russia. “There is a history here that warns us to be very, very cautious about this idea,” he says.

Orion is a pipedream and causes debris

Smith 03—founder of NuclearSpace, a website that discusses nuclear propulsion as a means of travelling in space

(Wayne, “The Case for Orion,” March 12th, http://www.spacedaily.com/news/nuclearspace-03h.html)

So after $11 million had been spent over nearly seven years, Orion died. Its followers, those few individuals who were aware of it and supported the program, saw this as an opportunity lost. The closest we ever came to a true golden space age. Others now decry it as a pipedream which would have sent us all to our graves from the unavoidable fallout. Could it have been safely launched from Earth or are the fearmongers right on this? Fallout is a serious objection to building and launching Orions. It's caused by debris from the ground being sucked into the fireball of an atomic blast, irradiated and then spewed out of the top. This radioactive plume coalesces in the atmosphere before eventually falling back to earth. It's a mix of isotopes with varying half lives. The most vicious of them are shortlived and are gone in just a few hours. The milder ones can hang around for millennia. This is called a groundburst. With groundbursts the blast and heat throws debris outwards. The debris sucked into the fireball and turned into fallout comes from the crater scoured in the ground by the energy of the blast.

Space Race

Nuclear propulsion is perceived as military development – sparks retaliation and space race

Ayres ‘3 (Chris, New York Times-bestselling author and journalist, 1-18-03, “NASA prepares for a nuclear-powered leap towards Mars,” http://www.timesonline.co.uk/tol/news/world/article813665.ece)
PRESIDENT BUSH is to authorise Nasa to develop a hugely expensive nuclear- powered spacecraft that would take just two months to reach Mars. The spacecraft used a small nuclear generator for power and scientists have speculated that it would be capable of travelling at up to 54,000mph — three times the speed of conventional craft — although Nasa officials said yesterday that this was still theoretical. The generator would not power the craft’s initial take-off — this would still require conventional rockets — but would be switched on after it left the Earth’s atmosphere. As well as providing electricity for propulsion, the generator would power on-board scientific experiments and communications with Houston. The development of space-based nuclear power is unlikely to go down well with other nations, who may fear that the United States will use the project — unofficially named Prometheus, after the mythological Greek figure who stole fire from the gods — for military purposes. China is the most likely to retaliate with its own space-based nuclear programme, which would prompt comparisons with the space race between the US and the Soviet Union during the Cold War. 

Spending – Terraforming

CFC terraforming costs are exceedingly expensive

Zubrin and McKay, 1993—*B.A. in Mathematics, Masters in Aeronautics and Astronautics, Ph.D in Nuclear Engineering from University of Washington; worked with Lockheed Martin to develop space exploration strategies, president of the Mars Society and Pioneer Astronautics **planetary scientist at NASA Ames Research Center, studying planetary atmospheres, astrobiology, and terraforming, Ph.D in astrogeophysics from the University of Colorado [Robert Zubrin and Christopher P. McKay, “Technological Requirements for Terraforming Mars” June 28th, 1993, http://www.users.globalnet.co.uk/~mfogg/zubrin.htm]

 In Table 1 we show the amount of halocarbon gases (CFC's) needed in Mars' atmosphere to create a given temperature rise, and the power that would be needed on the Martian surface to produce the required CFC'c over a period of 20 years. If the gases have an atmospheric lifetime of 100 years, then approximately 1/5th the power levels shown in the table will be needed to maintain the CFC concentration after it has been built up. For purposes of comparison, a typical nuclear power plant used on Earth today has a power output of about 1000 MWe. and provides enough energy for a medium sized (Denver) American city. The industrial effort associated with such a power level would be substantial, producing about a trainload of refined material every day and requiring the support of a work crew of several thousand people on the Martian surface. A total project budget of several hundred billion dollars might well be required. Nevertheless, all things considered, such an operation is hardly likely to be beyond the capabilities of the mid 21st Century. 

Weaponization

Plan perceived as and leads to weaponization breaking the OST

Grossman 00 – professor of journalism at the State University of New York College at Old Westbury Keep Space for Peace Presentation at Atioch College March 14, 2000 By Karl Grossman http://www.space4peace.org/articles/keepsforp.htm

We only have a narrow window to prevent an arms race in space. The U.S. military seeks to "control space," to "dominate" space and from it Earth below-and "control" and "dominate" are the words repeatedly used in U.S. military documents-and to base weapons in space. The use of nuclear technology in space is intertwined with this. The weapons the U.S. military is interested in deploying in space will need large amounts of power, military reports acknowledge, and nuclear energy is seen as a power source. As New World Vistas: Air And Space Power For The 2lst Century, a U.S. Air Force board report, states: "In the next two decades, new technologies will allow the fielding of space-based weapons of devastating effectiveness to be used to deliver energy and mass as force projection in tactical and strategic conflict…These advances will enable lasers with reasonable mass and cost to effect very many kills." But "power limitations impose restrictions" on such-based weapons systems making them "relatively unfeasible….A natural technology to enable high power," it goes on, "is nuclear power in space." "Setting the emotional issues of nuclear power aside, this technology offers a viable alternative for large amounts of power in space," asserts New World Vistas. People in the Unites States, people all over the world, must be aware of what the U.S. is up to and challenge it. The U.S. push to weaponize and nuclearize space flies in the face of the intent of the Outer Space Treaty, the fundamental international law on space, initiated in 1967 by the U.S., the United Kingdom and former Soviet Union and now signed by 91 nations. The Outer Space Treaty reserves space for peaceful uses. It also says that nations shall not "contaminate" space and that "states shall be liable for damage caused by their space objects." 

It will be used as a weapon – military officials  

Grossman 00 – professor of journalism at the State University of New York College at Old Westbury U.S. Plans to Wage War in Space Presentation in Toronto, Canada October 14, 2000 By Karl Grossman http://www.space4peace.org/articles/wagewarinspace.htm

 U.S. military plans for space also will likely involve the use of nuclear power as an energy source for space-based weapons. The weapons the U.S. military is interested in deploying in space-notably lasers-will need large amounts of power and nuclear energy is seen as a power source. As "New World Vistas: Air And Space Power For The 2lst Century," a U.S. Air Force board report, states: "In the next two decades, new technologies will allow the fielding of space-based weapons of devastating effectiveness to be used to deliver energy and mass as force projection in tactical and strategic conflict…These advances will enable lasers with reasonable mass and cost to effect very many kills." But "power limitations impose restrictions" on such-based weapons systems making them "relatively unfeasible….A natural technology to enable high power," it goes on, "is nuclear power in space." "Setting the emotional issues of nuclear power aside, this technology offers a viable alternative for large amounts of power in space," asserts "New World Vistas." 

Nuclear propulsion violates the OST and international law – causes accidents and fatal cancer
Grossman 98 professor of journalism at the State University of New York College at Old Westbury "Cover Up: What You Are Not Supposed To Know About Nuclear Power”, Earth Island Journal, Wntr-Spring, 1999, http://findarticles.com/p/articles/mi_hb6393/is_1_14/ai_n28726032/

Nuclear-powered activities in space are illegal under the Outer Space Treaty of 1967, which the United Nations describes as the "basic framework on international space law." The Outer Space Treaty also specifies: "States shall be liable for damage caused by their space objects." On August 18, 1999, NASA's Cassini space probe -- and its 72.3 pounds of plutonium dioxide fuel -- will come hurtling toward Earth at 42,300 miles per hour for a gravity-assisted "slingshot" maneuver to gain the extra speed needed to reach Saturn. It's supposed to buzz the Earth 496 miles up, but NASA's Final Environmental Impact Statement for the Cassini Mission concedes that, if the probe wobbles in the upper atmosphere, it will break up, plutonium will be released and "approximately 5 billion of the estimated 7 to 8 billion world population ... could receive 99 percent or more of the radiation exposure." NASA says 2,300 fatal cancers could result. It also outlines its plan: if plutonium rains down on areas of natural vegetation, "relocate animals;" if it falls on agricultural land, "ban future agricultural land uses;" and if it descends on urban areas, "demolish some or all structures" and "relocate affected population permanently."

Nuclear propulsion triggers space weaponization – acts as Trojan horse

Gagnon 03 (1/27/03, Bruce, Coordinator of the Global Network Against Weapons & Nuclear Power in Space Group, “Nuclear Power in Space and it’s Impact on the Earth’s Ecosystem,” http://www.spacedaily.com/news/nuclearspace-03b.html)

Critics of NASA have long stated that in addition to potential health concerns from radiation exposure, the NASA space nukes initiative represents the Bush administration's covert move to develop power systems for space-based weapons such as lasers on satellites. The military has often stated that their planned lasers in space will require enormous power projection capability and that nuclear reactors in orbit are the only practical way of providing such power. The Global Network Against Weapons & Nuclear Power in Space maintains that just like missile defense is a Trojan horse for the Pentagon's real agenda for control and domination of space, NASA's nuclear rocket is a Trojan horse for the militarization of space. NASA's new chief, former Navy Secretary Sean O'Keefe said soon after Bush appointed him to head the space agency that, "I don't think we have a choice, I think it's imperative that we have a more direct association between the Defense Department and NASA. Technology has taken us to a point where you really can't differentiate between that which is purely military in application and those capabilities which are civil and commercial in nature." In the end hundreds and hundreds of billions of dollars will be wasted on plans for the nuclearization and weaponization of space. In order to fund these missions Bush and Congress will have to cut programs like social security, education, health care, child care, public transit and environmental protection. In the name of progress and security the lives of future generations will become more insecure.

Nuclear tech powers military assets 

Grossman ’96 (Karl, professor of journalism at the State University of New York/College of New York, author of the book, The Wrong Stuff: The Space's Program's Nuclear Threat to Our Planet and wrote and presented the TV program Nukes In Space: The Nuclearization and Weaponization of the Heavens, "Risking the World: Nuclear Proliferation in Space," Covert Action Quarterly, Summer 1996, http://southmovement.alphalink.com.au/commentaries/risk.htm)

Nuclear technology is being incorporated into a wide variety of scientific and military space projects. Among them: - Sandia National Laboratories is embarking on a project to develop nuclear-powered satellites to transmit "high-definition, multichannel television" signals. It is intended to be a pathway to make the US a global telecommunications superpower, and would pair controversial space nuclear power with entertainment and communications on demand. Sandia's Roger X. Leonard, who unveiled the project at the 11th Annual Symposium on Space Nuclear Power and Propulsion in Albuquerque in 1994, said a "constellation of five such satellites, powered by high-energy reactors and strategically located in orbit around the Earth" could be in place by 2000. He dismissed concerns about using nuclear technology in space, exclaiming: "Look, space already is highly radioactive." - NASA is planning to launch a pair of plutonium-fueled space probes for a mission to Pluto in 1999. - NASA intends to have a plutonium-powered heating system on board the Mars Pathfinder which is scheduled for launch this December. - The US Air Force has been studying the use of nuclear reactors to "provide power and propulsion for military satellites." The "bi-modal" nuclear spacecraft would serve both as a "propulsion system and for electric power." - What Space News described as "an aerospace industry alliance" of seven companies, including Lockheed Martin and a Russian firm, has come up with a scheme to build a "high powered" nuclear communications satellite. 

Nuclear energy is key to space militarization 

Grossman ’96 (Karl, professor of journalism at the State University of New York/College of New York, author of the book, The Wrong Stuff: The Space's Program's Nuclear Threat to Our Planet and wrote and presented the TV program Nukes In Space: The Nuclearization and Weaponization of the Heavens, "Risking the World: Nuclear Proliferation in Space," Covert Action Quarterly, Summer 1996, http://southmovement.alphalink.com.au/commentaries/risk.htm)

Driving this seemingly mad policy is a combination of corporate, bureaucratic, and military interests. By the early 1980s, with the advent of the Reagan Star Wars program, the military- was no longer resisting ordering nuclear rockets, as Nucleonics had complained about two decades earlier. And NASA, with the end of its Apollo man-on-the moon flights and fearful of decreased funding, jumped into bed with the Pentagon: The shuttle was developed in large part to fulfill military missions. NASA, DoD and DoE in 1991 set up a joint Office for Nuclear Propulsion. Also, NASA and DoE moved to limit the US government's financial exposure in the event of the inevitable: further accidents involving nuclear space hardware. In 1991, the agencies signed a "Space Nuclear Power Agreement" restricting death or damage benefits from an accident caused by a US space nuclear device to the limits of the Price-Anderson Act. That law, passed in 1957, supposedly on a temporary basis, now caps US payouts at $7.3 billion and as signed a mere $100 million for all damage to other countries and their people. "Nuclear energy in outer space," says Dr. Kaku, is the linchpin of the US space program and the key to the militarization of space. "We have nuclear weapons on the land. We have nuclear weapons in the ocean. We have nuclear weapons in the air." And now, Kaku warns: "What we are headed for is a nuclear-propelled rocket with nuclear-propelled lasers in outer space. That's what the military and that's what NASA would really like to do. With a Timberwind rocket, a booster rocket to hoist large payloads in outer space, we are talking about the ultimate goal of all of this madness. First, we have small little reactors called the SNAP reactors. Then, we have the RTGs and Galileo and Cassini. Then we have the big Timberwind projects. And ultimately what they would like to do is have nuclear-powered battle stations in outer space. 

***POLITICS LINKS

Popular – Generic

Propulsion is popular – funding’s already allocated, House approves, and Wolf will push

Ogale 7-21 (Yasmin, 7-21-11, “Using Nuclear Fuel for Future NASA Missions Gets Boost,” http://news.sciencemag.org/scienceinsider/2011/07/using-nuclear-fuel-for-future.html)

The Obama Administration's plan to resume domestic production of the nuclear material needed to power future space missions has won its first, partial victory in Congress. Last week, the Appropriations Committee of the House of Representatives voted to give NASA $10 million next year to restart production of plutonium-238, a radioisotope whose heat is converted to electricity to power inner and outer planetary missions in the 2020s and beyond. It's a belated endorsement of a plan that would use Department of Energy (DOE) facilities to produce the material that NASA needs. However, also last week, in a separate vote, the full House rejected the other half of the strategy—DOE's request for $10 million to begin the work needed to generate the radioisotope. The spending panel overseeing DOE's budget said that NASA should pay the full cost since DOE derives no direct benefit. Pu-238 is produced by irradiating neptunium-237 in a nuclear reactor, and over the years it has powered 26 NASA space missions. The United States stopped production in 1988 at DOE's Savannah River site in South Carolina, but maintained an inventory of the material that was supplemented by purchases from Russia. Russia ended that arrangement in 2009, however, and in June 2010 the Obama Administration outlined a plan to Congress that involved using DOE's National Laboratories in Idaho and Oak Ridge, Tennessee. DOE's request for $30 million in the 2010 fiscal year was shot down by legislators, and last year a Senate panel rejected DOE's request for $15 million in FY2011. A similar request from NASA was never put to a vote in the House. But this month, the House panel that controls NASA's budget embraced the idea. And its chair, Representative Frank Wolf (R-VA), has vowed to fight any attempt to remove the money from NASA's 2012 budget as it moves through Congress. "It is something that Mr. Wolf is going to defend," says a Republican legislative aide. "If there is an effort to try to take it out, Mr. Wolf is going to try to defend it." The aide characterized its chances of remaining in NASA's 2012 budget as "very strong." In language accompanying the spending bill, legislators also urged NASA to continue working with DOE on improvements in its radioisotope propulsion system, in particular, the Advanced Stirling Radioisotope Generator, "that will allow NASA to make better, more efficient use of available Pu-238 stocks." The panel's support is good news for the planetary science community, whose research turns on NASA's ability to send missions throughout the solar system. "The supply of plutonium in the United States is diminished, or still in use, so the authorization or appropriation of funds to enable production of more plutonium is very important," explains Ronald Greeley, chair of NASA's planetary science advisory committee and regents professor at Arizona State University. "It's not only outer planet missions that are dependent on radioactive sources for power, but also more ambitious missions in the inner solar system" such as the dark side of the moon and Mars. A coalition of scientific societies, including the American Astronomical Society (AAS), the American Institute of Physics, the American Geophysical Union, and the American Physical Society, have been educating legislators on the issue, armed with a 2009 National Academies' report that said that resuming Pu-238 production should be a "high priority" for the White House and Congress. They see the House vote as an important step forward. "It doesn't matter whether [the funding ultimately] goes to NASA or DoE ... at this point our members just need the funding available for the program," says AAS's Bethany Johns. DOE estimates that the total cost of resuming production at between $75 million and $90 million, and that it would take 5 or 6 years to produce any new material. Its plan calls for an average production rate of 1.5 kg per year, which NASA says will satisfy its projected mission needs for missions starting in 2015. 

Popular – Obama

Obama explicitly supports nuclear propulsion in space – publically announced and funded

Grossman ’10 (Karl, investigative reporter for Huffington Post, 6-25-10, “Obama seeks to revive space nuclear power,” http://www.huffingtonpost.com/karl-grossman/obama-seeks-to-revive-spa_b_625356.html)

Despite its huge dangers, the Obama administration is seeking to revive the use of nuclear power in space. It wants the U.S. to produce the plutonium isotope that has been used for electric generation in space and is also looking to build nuclear-propelled rockets for missions to Mars. Plutonium-238 has been used to generate electricity on space probes and rovers and also satellites. But in 1964 a satellite with a plutonium-fueled generator, after failing to achieve orbit, fell to Earth, breaking up as it hit the atmosphere and dispersing 2.1 pounds of Pu-238 from its SNAP -- (for Systems Nuclear Auxiliary Power) 9A system. A study by a group of European health and radiation protection agencies reported that "a worldwide soil sampling program in 1970 showed SNAP-9A debris present at all continents and at all latitudes." Dr. John Gofman, professor of medical physics at the University of California at Berkeley, long linked that fall-out to an increase of lung cancer on Earth. The accident caused NASA to pioneer the use of solar panels on satellites. NASA still used Pu-238 for space probes claiming there was no alternative -- even when there was. For example, NASA and the Department of Energy (DOE) insisted, including in court testimony, that there was no choice but plutonium power on the Galileo mission to Jupiter launched in 1989. Subsequently, through the Freedom of Information Act, I obtained a study done by NASA's Jet Propulsion Laboratory finding that solar panels could have worked. Currently, NASA is preparing to send its Juno space probe to Jupiter next year -- and it's to get all its on board electricity from solar panels. Rovers have also used solar panels. Still, in a report titled "Start-up Plan for Plutonium-238 Production for Radioisotope Power Systems" just sent to Congress, the DOE, noting it was acting "consistent with the President's request," is calling for a return of Pu-238 production by the U.S. Nine space missions which DOE says need Pu-238-generated electricity are listed. This includes the Mars Science Laboratory, the name given to a rover to be launched in November, and other missions to the Moon, Mars and other planets through 2030. The report proposes that Pu-238 be produced at Oak Ridge National Laboratory and Idaho National Laboratory. "DOE's preliminary cost range estimate to implement this Pu-238 production scheme is $75-90 million," it says. The total for the fiscal year 2011 is $30 million. Facilities in the U.S. for making plutonium-238 have been closed and the nation since 1992 has been purchasing it from Russia. The processing of plutonium-238, an especially hot variant of plutonium, itself the most toxic radioactive substance known, led to worker contamination and environmental pollution here. The notion of nuclear-powered rockets goes back more than a half century. Starting in the 1950s, there was a program called NERVA (for Nuclear Engine for Rocket Vehicle Application) followed by Projects Pluto, Rover and Poodle. No nuclear rocket ever flew, although billions of dollars were spent. There were worries about an atomic rocket blowing up on launch or crashing back to Earth. During the Reagan presidency there was development of the "Timberwind" nuclear-powered rocket for lofting heavy equipment for the "Star Wars" space weapons program and also for trips to Mars. NASA in 2003 began Project Prometheus to build nuclear rockets but canceled it three years later. Charles Bolden, a former astronaut and Marine major general appointed NASA administrator by Obama, favors nuclear-powered rockets -- specifically a design of Franklin Chang-Diaz, a fellow ex-astronaut. Bolden acknowledges public opposition to nuclear rockets. In an address before the Council on Foreign Relations on May 24, he said "most people... in the United States are never going to agree to allow nuclear rockets to launch things from Earth." He proposed instead having a nuclear rocket launched conventionally and then in space moving with atomic energy. "If we can convince people that we can contain it and not put masses of people in jeopardy, nuclear propulsion for in-space propulsion" would make, stressed Bolden, for a faster trip to Mars. Chang-Diaz's ion engine, he said, "would enable us to go from Earth to Mars in a matter of some time significantly less than it takes us now." Having nuclear systems activated only after space devices were in orbit was the procedure of the Soviet Union -- because of having undergone many launch pad explosions. That didn't help, however, when a satellite, Cosmos 954, with an on board atomic reactor activated only after launch, fell from orbit in 1978, disintegrating and spreading radioactive debris over 124,000 square miles of the Northwest Territories of Canada. Obama, in a speech on "Space Exploration in the 2lst Century" at the Kennedy Space Center on April 15, avoided saying nuclear rocket when he declared "we will increase investment... in groundbreaking technologies that will allow astronauts to reach space sooner and more often, to travel farther and faster" and by 2025 "we expect new spacecraft designed for long journeys to allow us to begin the first-ever crewed missions beyond the Moon into deep space." "I want to repeat this," he added. "Critical to deep space exploration will be the development of breakthrough propulsion systems and other advanced technologies." But U.S. Senator Bill Nelson of Florida, who was on the platform with Obama and introduced by him at the start of the speech, appeared on Hardball With Chris Matthews later that day and spoke of nuclear rockets as what's needed -- specifically the Chang-Diaz design. "One of my crewmates," noted Nelson, a member of the Senate Science and Transportation Committee who flew as a passenger on a shuttle flight in 1986 with Chang-Diaz, "is developing a plasma rocket that would take us to Mars in 39 days." Meanwhile, the trade publication Space News, in a March 1 editorial -- "Going Nuclear" -- applauded the Obama 2011 proposed budget for not only having $30 million in it for Pu-238 production but because it: ...also includes support for nuclear thermal propulsion and nuclear electric propulsion research under a $650 million ExplorationTechnology and Demonstration funding line projected to triple by 2013.

Obama’s pushing nuclear energy – our ev assumes waste, spending, and partisanship

CBC News ’10 (2-16-10, “Obama moves to back nuclear power,” http://www.cbc.ca/news/world/story/2010/02/16/obama-nuclear-loan.html)
President Barack Obama announced $8.3 billion US in loan guarantees on Tuesday to help build the first U.S. nuclear power plants in nearly three decades, a move he says "is only the beginning." Obama said the move toward nuclear power had to be made to meet America's energy needs and reduce greenhouse gases. "On an issue that affects our economy, our security, and the future of our planet, we can't continue to be mired in the same old stale debates between left and right, between environmentalists and entrepreneurs," Obama said in a stop at a job training centre in Lanham, Maryland, a Washington suburb. "Our competitors are racing to create jobs and command growing energy industries. And nuclear energy is no exception," he said. Rising costs and environmental and safety concerns have kept utility companies in the U.S. from pursuing nuclear energy since the early 1980s. Over $50B US earmarked for nuclear plants The announcement is expected to be the first of several, as it is anticipated that Obama's budget for the coming year will add $36 billion in new federal loan guarantees for nuclear facilities — on top of $18.5 billion already budgeted but not spent. Obama's nuclear energy plans come as his administration tries to rally support for comprehensive energy legislation to curb carbon pollution from fossil fuels. Nuclear power has the backing of some Republicans, including Arizona Senator and former presidential candidate John McCain. Obama acknowledged that nuclear energy has "serious drawbacks" and said a bipartisan group of leaders and nuclear experts would be tasked with improving the safe storage of nuclear waste. The federal loan guarantee would help Southern Co. construct a pair of reactors in Burke County in the state of Georgia. Government support through loan guarantees is seen as essential for new nuclear energy plants given the start-up costs of building a reactor. The company's application to build and operate the reactors is pending Nuclear Regulatory Commission approval, which would not likely occur before late 2011, an NRC spokesman said.

Popular – Senate

Nuclear power popular – Obama and key senators support

Foley and Stein 3-13 (Elise and Sam, reporters for the Huffington Post, 3-13-11, “Obama Administration, Senators Stand Behind Nuclear Power Amid Japan Meltdown Scare,” http://www.huffingtonpost.com/2011/03/13/japan-nuclear-reactor_n_835057.html)

UPDATE: A spokesman for the Obama administration told the Huffington Post on Sunday that the president was waiting to get more information on the deterioration of Japan’s nuclear power plants before making any policy decision about the White House’s domestic energy approach. That said, the president continues to view nuclear power as a component of a broader policy needed to meet the nation’s needs, provided it is “produced safely and responsibly.” “The administration’s first priority right now is to support Japan, as well as American citizens in Japan, as they respond to and recover from this event, and we continue to monitor the situation and provide assistance,” said Clark Stevens, a White House spokesman. “The president believes that meeting our energy needs means relying on a diverse set of energy sources that includes renewables like wind and solar, natural gas, clean coal and nuclear power. Information is still coming in about the events unfolding in Japan, but the administration is committed to learning from them and ensuring that nuclear energy is produced safely and responsibly here in the U.S.” ****** WASHINGTON -- As Japan braces for the possibility of a nuclear meltdown, Sens. Chuck Schumer and Mitch McConnell said on Sunday morning they are still open to expanding nuclear power capabilities in the United States. Schumer (D-N.Y.), one of the top Democrats in the Senate, said on NBC's "Meet the Press" that he is "still willing to look at nuclear" despite the catastrophic events in Japan. "We are going to have to see what happens here -- obviously still things are happening -- but the bottom line is we do have to free ourselves of independence from foreign oil in the other half of the globe," he said. "Libya showed that. Prices are up, our economy is being hurt by it, or could be hurt by it. So I'm still willing to look at nuclear. As I've always said it has to be done safely and carefully." Story continues below Both sides of the debate over nuclear power have used recent global events in their arguments, with supporters of nuclear power claiming upheaval in the Middle East shows its necessity. A recent earthquake in Japan, however, demonstrated the possible dangers of nuclear power. The earthquake damaged two nuclear reactors, which workers are now working to cool to prevent core meltdowns that devastated Chernobyl and Three Mile Island. McConnell, the Senate's leading Republican, told Fox News Sunday that he stands behind his support for nuclear power despite the devastation in Japan. "I don't think right after a major environmental catastrophe is a very good time to be making American domestic policy," McConnell said. Sen. Joe Lieberman (I-Conn.) offered a slightly different take on the issue, telling CBS' "Face the Nation" that he believes the United States should halt permits for new nuclear power plants until they can determine what went wrong with nuclear reactors in Japan. Still, he said he supports nuclear power in the larger sense. "The reality is that we're watching something unfold and we don't know where it's going with regard to the nuclear power plants in Japan right now," he said. "I think it calls on us here in the U.S. naturally not to stop building nuclear power plants but to put the brakes on right now until we understand the ramifications of what's happened in Japan."

Unpopular – GOP

Plan unpop – GOP’s budget cuts target NASA, endorse private sector for space

Handleman 7-7 (Philip, Detroit Free Press guest writer, 7-7-11, “Guest commentary: To boldly go no more? Americans need to keep reaching for the stars,” http://www.freep.com/article/20110707/OPINION05/107070400/Guest-commentary-boldly-go-no-more-Americans-need-keep-reaching-stars?odyssey=mod%7Cnewswell%7Ctext%7CFRONTPAGE%7Cs)
As the presidential election cycle heats up, the space program has generated meager enthusiasm in either party. From time to time, President Barack Obama has invoked stirring rhetoric that suggests support for great undertakings in the cosmos. Yet early in his term, under the cover of a blue-ribbon commission, he emasculated the Constellation program, which had been initiated by his predecessor. If adequately funded, this program could have returned humans to the moon by 2020 and provided the foundation for travel to more distant destinations, including Mars. The administration's case for the program's cancellation is backstopped by tiresome refrains rooted in grievance and declivity. The dire economic circumstance and a protracted foreign war are injected into the boilerplate polemic that claims the resources don't exist to reach anew for the heavens. It is presumed that robotic spacecraft will suffice, and that space entrepreneurs, with nominal seed money from government, will eventually pick up the slack. The political opposition has read the public mood and concluded, like the White House, that the appetite doesn't exist for a 21st Century Apollo program. Feeding into the backlash against runaway federal spending, the GOP's top contenders have adopted a mantra of budget-cutting, and NASA is a convenient target. Through the lens of Tea Party conservatism, expenditures on space exploration look like an extravagance. At a New Hampshire debate, Republican candidates used a question on the space program to bash NASA as a bloated bureaucracy and to tout the private sector as the preferred alternative for venturing into space.

Unpopular – Obama

Rockets unpopular – Obama will oppose even if bipartisan

Roop 7-17 (Lee, Huntsville Times writer who covers NASA and the Hudson Alpha Institute for Biotechnology, 7-17-11, “NASA heavy-lift rocket supporters wonder why their project isn't moving,” http://blog.al.com/space-news/2011/07/nasa_heavy-lift_rocket_support.html)

HUNTSVILLE, Alabama - On May 24, NASA gave aerospace contractor Lockheed Martin the green light to build the $8.1 billion Orion crew capsule for deep space missions. This week, NASA signs its latest in a series of contracts to fund competing industry plans for a private space taxi to the International Space Station. But at a hearing last week, NASA Administrator Charles Bolden Jr. could give Huntsville Congressman Mo Brooks no idea when the operational plan will be approved and work begin on the Space Launch System (SLS), NASA's new two-stage heavy-lift rocket. The plan is now being reviewed in the Office of Management and Budget, Bolden said. Bolden also couldn't answer Brooks' question about how much of $1.8 billion appropriated for the new rocket this year by Congress will be spent in Huntsville. Huntsville is the designated lead center for the rocket. What's wrong with this picture, say Alabama aerospace and government leaders, is that every part of last year's grand compromise between the White House and Congress over manned spaceflight is moving forward - except the big rocket centered in Huntsville. "In my opinion, NASA's SLS program is stalled because the White House doesn't really want to do it," former NASA Administrator Michael Griffin said Friday. Griffin, who led NASA during the previous rocket program that Obama killed, has been a persistent critic of NASA's current direction. Griffin is now an eminent scholar at the University of Alabama in Huntsville. "You will recall that SLS is derogatorily referenced by some as the 'Senate Launch System,'" Griffin said in an email response to questions. "That is because the Congress forced it upon the executive branch. The fact that it is the right thing for NASA to do is irrelevant; the White House doesn't want to do it, and they will do everything possible to prevent it from occurring." As SLS sits on the drawing pad, rumors are also swirling in Huntsville and Washington that NASA headquarters is planning to shift millions of dollars appropriated for SLS to projects only marginally related to its startup. Lawmakers from states with strong NASA connections such as Texas, Arizona and Florida have gone public to pressure NASA to get heavy-lift going. "We are trying to get NASA to tell everyone exactly what the design is, because the design does meet the standards of the law that was passed last year and signed into law by the president. But the Office of Management and Budget (OMB) is holding up that announcement ...," Sen. Kay Bailey Hutchison, R-Texas, said Thursday after a press briefing. "We also want to know why they are delaying so much when they've already massaged the numbers once in NASA, actually two or three times." Aides to U.S. Sen. Richard Shelby, R-Tuscaloosa, confirmed Friday that Shelby is hearing from Huntsville aerospace companies about these issues. Shelby shares his fellow senators' frustration, the aides said. The concern, these aides say in language similar to Griffin's, is that the administration is deliberately "slow-walking" development of a rocket it never really wanted. Obama proposed last year to kill NASA's three-part manned spaceflight program known as Constellation. Behind schedule and over budget, it included a smaller rocket for trips to the space station, the Orion capsule and a heavy-lift rocket for missions to the moon and beyond. Congress rebelled in a rare display of bipartisanship and passed the NASA Authorization Act of 2010, which Obama signed. It killed Constellation but kept Orion and ordered the new heavy-lift rocket.

Even if Obama supports nuclear policy, political appeasement comes first

Elkin ’10 (Larry, President, Palisades Hudson Financial Group LLC, President, Palisades Hudson Asset Management, L.P, 6-15-10, “Energy Policy? What Energy Policy?” http://www.palisadeshudson.com/2010/06/energy-policy-what-energy-policy/)

If the president doesn’t want to get oil here and he doesn’t want to get it there, the only alternative is to increase energy production from other fuel sources. In his Jan. 27 State of the Union address, Obama expressed hope for “a new generation of safe, clean nuclear power plants.” In February his Department of Energy proposed $36 billion in new federal loan guarantees for nuclear power. “It’s ironic, but Obama could end up being the biggest pro-nuclear power president since Dwight Eisenhower,” said Henry Sokolski, executive director of the Nonproliferation Policy Education Center But, while Obama may be in favor of building more nuclear power plants, he is against doing anything to find a way to store the hazardous waste those plants will produce. By nixing funding earlier this year for the Yucca Mountain repository program in Nevada, Obama pleased Senate Majority Leader Harry M. Reid (D-Nev.) and scored himself some points in a swing state, but he also eliminated this country’s only real plan for dealing with its nuclear waste. A Department of Energy statement on the termination on the Yucca Mountain project included the comment, “The President…has made it clear that the Nation needs a better solution than the proposed Yucca Mountain repository.” So far, Obama has given no indication as to what that solution might be.

Unpopular – Public

The public doesn’t support nuclear propulsion

Lemos 07—award-winning technology journalist who has focused on computer security, cybercrime and enterprise issues for over 13 years

(Robert, “Space Industry Wants Nuke Power, but Public Fear Persists,” September 20th, 

http://www.wired.com/science/space/news/2007/09/space_nukes)

The public's fear of fallout and the government's worries about losing nuclear material have led to onerous requirements in using radioactive sources of power for space probes and to funding cuts for nuclear propulsion research, executives said. Future missions and the creation of outposts on the moon and other planets will require the technology, they added. "We need to restart development into nuclear propulsion," said Maureen Heath, vice president of Northrup Grumman's Civil Space division. "This is an area where we need to spend more resources to enable the next era of exploration." Nuclear power and propulsion for spacecraft are nothing new. Since the 1960s, the United States has had the capabilities to launch vehicles powered by radioactive materials. Experiment packages on many of the Apollo missions used nuclear power systems as well. In 2006, NASA shut down most of its research into nuclear propulsion technologies, a project the agency had dubbed Prometheus. The agency had contracted with Northrup Grumman, Boeing and Lockheed Martin to propose future propulsion systems based on nuclear power.

Nuclear propulsion is unpopular with the public

Lemos 07—award-winning technology journalist who has focused on computer security, cybercrime and enterprise issues for over 13 years

(Robert, “Space Industry Wants Nuke Power, but Public Fear Persists,” September 20th, 

http://www.wired.com/science/space/news/2007/09/space_nukes)

Yet, concerns that an accident at launch would expose people to radioactivity have caused some citizens to staunchly oppose the technology. In 1997, public outcry over the use of 73 pounds of plutonium almost scrapped the Cassini mission, a probe which is now delivering stunning vistas and scientific data from Saturn. In 2006, NASA launched the New Horizons mission to Pluto and the outer solar system, but the radioactive material required to power the probe resulted in a lot of political hand-wringing, said Todd May, deputy associate administrator for NASA's Science Mission Directorate, who worked on the New Horizons mission. "The stack of documents that it took to launch that small amount of plutonium on the New Horizons mission was enormous," May said. May underscored the public-relations nightmare that the space industry has to look forward to in selling nuclear propulsion to the general population.

Public fear of accidents and radioactivity gut support and funding for nuclear propulsion – empirically proven

Lemos ‘7(Robert, veteran technology journalist of more than 15 years, focusing on computer security, cybercrime, and technology, 9-20-07, “Space industry wants nuke power, but public fear persists,” http://www.wired.com/science/space/news/2007/09/space_nukes)

LONG BEACH, California -- The public will have to overcome its squeamishness about nuclear power, if current plans for space missions and manned outposts are ever to become reality, industry experts told attendees at the Space 2007 conference this week. The public's fear of fallout and the government's worries about losing nuclear material have led to onerous requirements in using radioactive sources of power for space probes and to funding cuts for nuclear propulsion research, executives said. Future missions and the creation of outposts on the moon and other planets will require the technology, they added. "We need to restart development into nuclear propulsion," said Maureen Heath, vice president of Northrup Grumman's Civil Space division. "This is an area where we need to spend more resources to enable the next era of exploration." Nuclear power and propulsion for spacecraft are nothing new. Since the 1960s, the United States has had the capabilities to launch vehicles powered by radioactive materials. Experiment packages on many of the Apollo missions used nuclear power systems as well. In 2006, NASA shut down most of its research into nuclear propulsion technologies, a project the agency had dubbed Prometheus. The agency had contracted with Northrup Grumman, Boeing and Lockheed Martin to propose future propulsion systems based on nuclear power. Nuclear propulsion encompasses any technology that uses a nuclear reactor to provide the energy for a rocket engine. The best-known engines are nuclear-thermal rockets, which use nuclear energy to heat a rocket propellant, and nuclear-electric propulsion, which uses the generator to ionize a propellant. Both outperform current chemical-based rockets and are currently under consideration only for spaceflight, not for lifting a rocket from the ground to orbit. Using a nuclear reactor for propulsion also solves energy problems for missions to the outer planets. Getting power from solar energy becomes increasingly problematic the farther the probe travels from the sun. Nuclear power would allow probes to stay active through planetary nights and not be threatened by any loss of light -- as happened during the recent sandstorms on Mars that almost doomed the two Martian rovers. "When people go to Mars, there is not enough sunlight" to satisfy the power requirements, said Scott Horowitz, associate administrator for NASA's Exploration Systems Mission Directorate. "You are in a place where you need nuclear." NASA's latest probe, the Dawn mission to the asteroids Vesta and Ceres in the asteroid belt, uses a solar-powered ion drive for propulsion. By using a nuclear version, the probe could get to the asteroids more quickly and have better and more-powerful scientific instruments, industry experts said. "Mapping missions that explore multiple celestial bodies like comets, asteroids and moons are made possible by the highly efficient use of propellant that nuclear propulsion offers," Northrup Grumman said in a statement sent to Wired News. "The available electrical power used for propulsion can also operate vastly more complex scientific instruments and return hundreds to thousands of times more scientific data than other technologies." Yet, concerns that an accident at launch would expose people to radioactivity have caused some citizens to staunchly oppose the technology. In 1997, public outcry over the use of 73 pounds of plutonium almost scrapped the Cassini mission, a probe which is now delivering stunning vistas and scientific data from Saturn. In 2006, NASA launched the New Horizons mission to Pluto and the outer solar system, but the radioactive material required to power the probe resulted in a lot of political hand-wringing, said Todd May, deputy associate administrator for NASA's Science Mission Directorate, who worked on the New Horizons mission. "The stack of documents that it took to launch that small amount of plutonium on the New Horizons mission was enormous," May said. May underscored the public-relations nightmare that the space industry has to look forward to in selling nuclear propulsion to the general population. "I went down to get a cup of coffee at a cafe before the New Horizons mission, and the lady behind the counter wanted to know what time she should get underneath the table," May said. Both the Cassini and New Horizons probes get power from a technology known as radioisotope thermoelectric generation (RTG), which utilizes radioactive decay to generate heat and electricity. Most scientists consider the technology to be extremely safe, but more care would have to be taken with a nuclear-powered system. Because of the concerns, as well as funding cutbacks, NASA has refocused its Prometheus nuclear program to concentrate on creating a power generator that would satisfy the needs of the first lunar outpost. Advancing the technology of nuclear propulsion will have to wait, said NASA's Horowitz. "Right now, it's not in the budget, because we don't have the budget to do it," he said. "But they (the scientists) are working on an important piece, so they are still engaged."

Japanese nuclear crisis supercharges the perception link

Deleon 4-5 (Nicholas, 4-5-11, “Working with NASA, Russia to propose nuclear spacecraft,” http://techcrunch.com/2011/04/05/working-with-nasa-russia-to-propose-nuclear-spacecraft/)
Get ready for a nuclear-powered spacecraft—maybe! The Russian Federal Space Agency says that it will hold talks with Nasa and a number of countries on April 15 to see if they can’t get started on creating a “nuclear engine” by 2012. Such an engine, it’s believed, would only cost around $600m to develop. There’s a few issues here, and the first is the expectation that people will freak out upon hearing “nuclear-powered spacecraft,” particularly after what’s happened in Japan these past few weeks. Odds are we won’t be able to travel to far-off world using currently available engines, so if we’re serious about getting off this planet—let’s not forget Stephen Hawking’s warning—we’re going to have to seriously think about bigger, more powerful engines. Whether or not the engine being proposed by Russia will be used for propulsion or merely to generate electricity is unclear. What is clear, however, is that NASA isn’t exactly hurting for nuclear engine designs. It’s just a matter of sorting out the funding, and possibly trying to calm the nerves of the public.

***K LINKS

Cap

The plan is pushed by the rich electric companies and military leaders who make money off of it

Grossman 00 – professor of journalism at the State University of New York College at Old Westbury Waging War in Space The US Military Plans for Space Warfare Southampton College Honors Program Presentation, February 8, 2000 By Karl Grossman http://www.space4peace.org/articles/spacewar.htm

Why put the entire space program at risk by using nuclear material? Part of the answer to that question was simple: as the informant Deep Throat told reporter Bob Woodward as he investigated the Watergate situation-follow the money. Who makes money on the use of nuclear devices in space? General Electric, which manufactured the plutonium systems, and, in recent years, Lockheed Martin, which took over that division of GE. Both GE and Lockheed Martin, it turned out, long lobbied the government to use their plutonium systems in space. Further, there are the national laboratories involved in developing space nuclear systems, including Brookhaven National Laboratory here on Long Island, seeking to retain and expand their funding. Then I got to the military connection: the desire of the U.S. military to deploy nuclear-powered weapons in space. NASA was set up in 1958 ostensibly as a civilian agency but, particularly after the end of the Apollo man-on-the-moon missions and seeing-heavens forbid-its budget drop, it became increasingly involved with the U.S. military. Indeed, the shuttle program itself was created as a half-civilian, half-military program. The U.S. military wants nuclear-powered weapons in space and that's been a key reason why NASA has been insisting on using nuclear power in space-even when solar power would suffice. 

Why do the plan? Because big businesses want their money and the military wants to take over the world – they don’t care about the affects it has on everyone else

Grossman 05– professor of journalism at the State University of New York College at Old Westbury Waging War in 16 March 2005 The Case Against the Plutonium Space Race So what happens when the sky begins to fall? By Karl Grossman Printed from the BoiseWeekly 

Then why the push for space nuclear power? It's coming from a combination of interests. As "Deep Throat" instructed Bob Woodward in the Watergate investigation: "Follow the money." Lockheed Martin, the manufacturer of the plutonium-238 space systems, lobbies heavily for them. Both Lockheed Martin and Boeing want the business of building nuclear-propelled rockets under Project Prometheus and push hard for them. Then there are the national laboratories-including Idaho National Laboratory-promoting space nuclear power. It's a way to increase their budgets. Then there is the military connection. The U.S. military has long been interested in space-based weapons and considers atomic power the ideal way to power them. "The fielding of space-based weapons of devastating effectiveness to be used to deliver energy and mass as force projection" is projected in a U.S. Air Force Board report, New World Vistas: Air and Space Power for the 21st Century. As to energizing these weapons, it states: "A natural technology to enable high power is nuclear power in space." 

Frontier

Opening nuclear policy to the public sphere reexamining the assumptions behind a militarized, hegemonic, profit-driven view of space

Grossman ’96 (Karl, professor of journalism at the State University of New York/College of New York, author of the book, The Wrong Stuff: The Space's Program's Nuclear Threat to Our Planet and wrote and presented the TV program Nukes In Space: The Nuclearization and Weaponization of the Heavens, "Risking the World: Nuclear Proliferation in Space," Covert Action Quarterly, Summer 1996, http://southmovement.alphalink.com.au/commentaries/risk.htm)

Our concern is that the United States military and major weapons corporations view space as a new market, ultimately to profit from. They are using taxpayers' dollars to put a new round of the arms race in space. At the same time the nuclear power industry views space as its new market, a place where they can put plutonium and other radioactive sources, whether it's military missions or civilian inter-planetary missions.... What is needed now is for the American public to speak out. Local groups around the world have. On the island of Kauai in Hawaii, for example, a series of test launches--now dubbed "Stars" launches--has been met with protests that have included civil disobedience resulting in arrests. Polaris missiles are being fired along a range that ends at the Kwajalein Atoll 2,200 miles to the west. Ancient Hawaiian burial grounds and important natural habitats on the island are in the "evacuation zone" set up by the military m case launches go bad. Suzanne Marinelli of the Sierra Club of Hawaii, one of those arrested in the protests, warns that an accident on launch could be "catastrophic, raining burning debris and hazardous waste." "We are enslaving our own people for the empowerment of particular individuals and programs, and it's a sin." Meanwhile, the Global Network and others are digging in and insisting that the policy-making process be "opened up" to re-examine basic fundamental assumptions," declared Network coordinator Bill Sulzman. One of those core assumptions--that the development of US nuclear superiority in technology and weaponry is essential to national security--began with the Manhattan Project. That crash program to build the atomic bombs dropped on Japan also created the base for spreading nuclear power to space. But, declared Sulzman, "The Manhattan Project needed to end [with] World War II. We don't need it still alive and controlling our national security apparatus." 

***CP SOLVENCY

Aneutronic Fusion

Aneutronic fusion is cheaper, easier to manage, and more efficient 

Podolak 6-29 (Erin, science writer and journalism student working toward Master's Degree from the University of Wisconsin-Madison, “The Fuel Of The Future? Researchers Look To Aneutronic Fusion,” http://www.geekosystem.com/fuel-future-aneutronic-fusion/)

When you’re talking about traveling through space, the less fuel you need to move a satellite or vehicle the better. Propulsion methods for objects in space need to deliver a large impact with just a little substance, which is difficult to achieve with current technology. But, a new propulsion method called aneutronic fusion may give scientists the bang for their buck they’ve been searching for. Suggested at the IEEE Symposium on Fusion Engineering by John J. Chapman, a physicist and electronics engineer at NASA’s Langley Research Center in VA, aneutronic fusion could improve space propulsion significantly. The new propulsion method is based on boron fuel rather than deuterium and tritium, the typical fuel for nuclear fusion. With aneutronic fusion, neutrons represent less than 1 percent of the energy-charged particles that are created by the reaction, which makes it easier to manage. The new method would also only require just grams of fuel to far surpass current propulsion fuels in efficiency. According to Chapman, fewer neutrons in the reaction is beneficial because they can be difficult to harness, and to use them you need a wall that can absorb and convert the kinetic energy from the particles into thermal energy. Chapman’s aneutronic fusion reactor uses a beam with energy on the order of 2 x 1018 watts per square centimeter, pulse frequencies up to 75 megahertz, and wavelengths between 1 and 10 micrometers which are directed at a two-layer target about 20 cm in diameter. The first layer is a sheet of conductive metal foil about 5- to 10-µm-thick. This sheet responds to the teravolt-per-meter electric field created by the laser by acting as what Chapman calls a de facto proton accelerator. The electric field releases a shower of energetic electrons from the foil, which leave behind a net positive charge. This creates a self-repulsive force between the protons that causes the metal material to explode. The explosion accelerates protons toward the target’s second layer, which is a film of boron-11. On the second layer, the protons strike boron nuclei, and form excited carbon nuclei. The carbons decay, each transforming into a helium-4 nucleus (which is an alpha particle) and a beryllium nucleus. Immediately, the beryllium nuclei decay, and each one breaks into two more alpha particles. Each proton-boron pair that reacts creates three alpha particles, each of which has a kinetic energy of 2.9 megaelectron volts. The last step is for the electromagnetic forces to push the target and the alpha particles in opposite directions. When the particles leave the spacecraft through a nozzle, that provides the vehicle’s thrust. The aneutronic fusion system, would generate roughly 100,000 particles with each laser pulse, which makes it significantly powerful. This type of propulsion system could even be more useful because improvements in short-pulse laser technology could potentially make the thruster 40x more efficient than the ionic propulsion systems in use today. In this scenario, the boron fuel would be so powerful that a mole of it (11 grams) could yield approximately 300 megawatts of power. According to Chapman another significant advantage to using aneutronic fusion for space propulsion is that some of the energy can be converted into electricity to power the spacecraft’s control systems. But while it seems that aneutronic fusion would be far superior there are some downsides to the idea. One drawback is that losses from alpha particles striking the walls of the exhaust nozzle or even each other lower the output of power. Before this idea could be implemented researchers would need to figure out how to control the path of the particles. According to Chapman, perfecting a system like this for practical use propelling vehicles through space could take up to a decade of work. Still, the system presents an interesting idea that may get researchers thinking about new ways to power through space. practical use propelling vehicles through space could take up to a decade of work. Still, the system presents an interesting idea that may get researchers thinking about new ways to power through space.

This is really complex science but it definitely solves your aff.

Winterberg 8 – Professor, German-American theoretical physicist

(Friedwardt, http://arxiv.org/PS_cache/arxiv/pdf/0812/0812.0397v1.pdf, Presented in part at the NASA-JPL-AFRL 2008 Advanced Space Propulsion Workshop, Oct. 28-30, Pasadena, California) NAR
The spacecraft is positively charged against an electron cloud surrounding the craft, and with a magnetic field of the order 104 G, easily reached by superconducting currents flowing in an azimuthal direction, it is insulated against the electron cloud up to GeV potentials. The spacecraft and its surrounding electron cloud form a virtual diode with a GeV potential difference. To generate a proton beam, it is proposed to attach a miniature hydrogen filled rocket chamber R to the deuterium bomb target, at the position where the proton beam hits the fusion explosive (see Fig.2). A pulsed laser beam from the spacecraft is shot into the rocket chamber, vaporizing the hydrogen, which is emitted through the Laval nozzle as a supersonic plasma jet. If the nozzle is directed towards the spacecraft, a conducting bridge is established, rich in protons between the spacecraft and the fusion explosive. Protons in this bridge are then accelerated to GeV energies, hitting the deuterium explosive. Because of the large dimension of the spacecraft, the jet has to be aimed at the spacecraft not very accurately. The original idea for the electrostatic energy storage on a magnetically insulated conductor was to charge up to GeV potentials a levitated superconducting ring, with the ring magnetically insulated against breakdown by the magnetic field of a large toroidal current flowing through the ring. It is here proposed to give the spacecraft a topologically equivalent shape, using the entire spacecraft for the electrostatic energy storage (see Fig.3). There, toroidal currents flowing azimuthally around the outer shell of the spacecraft, not only magnetically insulate the spacecraft against the surrounding electron cloud, but the currents also generate a magnetic mirror field which can reflect the plasma of the exploding fusion bomb. In addition, the expanding bomb plasma can induce large currents, and if these currents are directed to flow through magnetic field coils positioned on the upper side of the spacecraft, electrons from there can be emitted into space surrounding the spacecraft by thermionic emitters placed on the inner side of these coils in a process called inductive charging [9]. It recharges the spacecraft for subsequent proton beam ignition pulses. A small high voltage generator driven by a small onboard fission reactor can make the initial charging, ejecting from the spacecraft negatively charged pellets.
Private Sector
The private sector can make it to Mars

Joseph 10—Ph.D from the Chicago Medical School and completed his training at Yale University Medical School in the department of Neurology and Neuropsychology. Dr. Joseph has pioneered research on the role of environmental influences on the brain and human behaviour, looking at the role of hormonal influences on memory, intelligence, perception, sex differences and learning. 
(8, Rhawn, “Marketing Mars: Financing the Human Mission to Mars and the Colonization of the Red Planet,” Journal of Cosmology, http://journalofcosmology.com/Mars103.html)
1. ONWARD TO MARS: It is estimated that the conquest of Mars and the establishment of a colony on the surface of the Red Planet could cost up to $150 billion dollars over 10 years (Day 2004, Zubrin 1996). The benefits of making humans a two-planet species and the technological innovations and revolution a human Mission to Mars would engender, would be unparalleled, with humanity the ultimate beneficiary. Many in the scientific and corporate community believe a Human Mission to Mars and the establishment of a permanent Mars' base, will be feasible only if led by a public enterprise independent of the U.S. government. As detailed in this proposal, the $150 billion can be raised by "The Human Mission to Mars Corporation," (a hypothetical entity) if given an exclusive mandate and exclusive licensing rights by the U.S. Congress and other participating nations. Our objective: The Greatest Adventure in the History of Humanity." Our goal: The Conquest of Space. Our battle cry: "Onward to Mars." Of course, battle cries will not get us to Mars. It will take money. Those funds can be easily raised through advertising and clever marketing, the selling of exclusive broadcast and all media rights, the licensing and selling of Mission to Mars-related merchandise, paid commercial endorsements by astronauts, paid corporate sponsorships (The Human Mission to Mars is sponsored by...), individual sponsorships, the selling of Mars real estate and mineral rights, and the auctioning of naming rights to corporations who will bid against one another to have the Mars Landing Crafts and Mars' Colonies and Base Camps named after their companies (e.g. the Google Mars Express, the Microsoft Mars Lander) with bidding starting at $10 billion dollars.
The USFG isn’t interested in funding space programs—especially Mars

Joseph 10—Ph.D from the Chicago Medical School and completed his training at Yale University Medical School in the department of Neurology and Neuropsychology. Dr. Joseph has pioneered research on the role of environmental influences on the brain and human behaviour, looking at the role of hormonal influences on memory, intelligence, perception, sex differences and learning. 
(8, Rhawn, “Marketing Mars: Financing the Human Mission to Mars and the Colonization of the Red Planet,” Journal of Cosmology, http://journalofcosmology.com/Mars103.html)
2. ESTIMATED COSTS: Most estimates envision a Mars' mission with expenditures of less than $25 billion. For example, in 2002, the European Space Agency (ESA) proposed a joint mission with Russia which would cost $20 billion. This was a two spacecraft proposal, one carrying a six-person crew and the other the supplies. The mission would take about 440 days to complete with three astronauts visiting the surface of the planet for two months. Russia originally envisioned a manned Mars mission by 2015 (New Scientist, July, 2002). In 2007, NASA chief administrator, Michael Griffin suggested a human mission to Mars could cost as little as $11 billion. However, NASA's vague goal would be to put humans on Mars after the year 2035 (AFP Sep 24, 2007). NASA's current five-year budget is around $86 billion and the $11 billion estimate for a Human Mission to the Red Planet may be unrealistic. Thus, it is possible that a two year round trip journey to Mars could be accomplished with expenditures of around $20 billion whereas a more ambitious mission involving the establishment of a permanent Mars' base would cost considerably more. According to NASA, a single space shuttle cost around 1.6 billion dollars. Estimates are that the entire space shuttle program, since the program became operational in 1981, has cost $145 billion, with much of those costs having accrued in the first 10 years. Therefore, it could be estimated that a Mission to Mars and the establishment and maintenance of a permanent colony, with space craft journeying to and from the Red Planet, could cost around $145 billion over a 10 year period. 3. RELATIVE COSTS: CONQUEST OF SPACE VS WAR ON EARTH: Other than paying for one of the greatest achievements of all time and the technological revolution that would result, is it worth $145 billion in expenditures, over a 10 year period, to conquer an entire planet and to lay claim to the vast wealth which may lay beneath the surface? To put this into perspective, consider the costs and benefits of the U.S. war against Iraq which commenced in 2003. In 7 years, and as of September 2010, the U.S. has spent nearly 1 trillion dollars on the war in Iraq. According to an analysis and statistics provided by The Brookings Institution's Iraq Index and the U.S. Congressional Research Service, as of September 2010, the United States has spent and approved the spending of over $900 billion to fight the war in Iraq. Whereas NASA has estimated it could cost $11 billion to fund a human mission to Mars, the U.S. government has lost and cannot account for nearly $10 billion allocated for the Iraq War and has wasted and mismanaged another $10 billion according to Congressional hearings held in February of 2007. In addition, the U.S. government paid KBR, a former subdivision of Halliburton, over $20 billion to supply the U.S. military in Iraq with food, fuel, and housing which is the same amount the ESA and Russia estimate could pay for a mission to Mars. The contrasts are stark: $145 billion to conquer an entire planet, vs a trillion dollars to fight a war which many believe was unnecessary and accomplished nothing of substance. With U.S. Congressional approval, the mandate of The Human Mission to Mars Corporation (THMMC), would raise approximately $150 billion to make the conquest and colonization of Mars a reality by the end of the next decade. How this can be accomplished will now be explained.
The private sector is key to garner funding for Mars 

Joseph 10—Ph.D from the Chicago Medical School and completed his training at Yale University Medical School in the department of Neurology and Neuropsychology. Dr. Joseph has pioneered research on the role of environmental influences on the brain and human behaviour, looking at the role of hormonal influences on memory, intelligence, perception, sex differences and learning. 
(8, Rhawn, “Marketing Mars: Financing the Human Mission to Mars and the Colonization of the Red Planet,” Journal of Cosmology, http://journalofcosmology.com/Mars103.html)
4. MARKETING MARS: Advertising increases public awareness and enthusiasm, not just to buy products (Brigs and Stuart 2006), but to attend and watch movies and sporting events (Gerbrandt 2010). To generate public demand for a mission to Mars requires that the message be repeated in a variety of mediums, TV commercial, print ad, radio ad, and online (Brigs and Stuart 2006). Over 30 major corporations spend over $1 billion each year in advertising all of which significantly impacts public awareness and increases sales (Brigs and Stuart 2006). Hollywood movie studios effectively use advertising in a variety of mediums (particularly TV and online) to successfully generate public interest in very short time periods (Gerbrandt 2010). According to Brigs and Stuart (2006), the numbers prove that the "surround-sound" approach is a big winner. They also note it is best to display the product name and logo for the duration of an ad. Likewise, the human mission to Mars must be advertised and marketed as a product and as entertainment, and must use a product name and logo to generate brand identity. Further, the marketing campaign must be targeted and tailored to those who might be the most interested in what a human mission to Mars might offer, i.e. adventure, drama, and life and death competition with clear winners and losers. Worldwide, sports is a $185 billion dollar a year industry which generates much of its income from television and radio broadcasting, merchandizing, sponsorships, advertising, online and mobile media, magazines and periodicals, and athlete endorsements (Miller 2009). The Human Mission to Mars, can be marketed and sold as the ultimate sports and reality TV extravaganza with the conquest of an entire planet as the ultimate prize. Astronauts from around the world, each with their compelling life stories, would compete against one another to be selected for the Mars' teams; Mars' teams would compete against one another to be the first to land on the Red Planet, and all astronauts would be competing against the possibility of death. Astronauts would be marketed for what they are: heroes and athletes in superb physical and mental condition. Merchandise, from toys to clothing, featuring anything and everything associated with the Human Mission to Mars, can be marketed and sold, including official astronaut jerseys, with the names of favorite astronauts emblazoned on front and back. Then there are product endorsements by the most popular astronauts, with all income going to support and pay for the Human Mission to Mars.
Only the private sector can develop Mars without violating the OST

Joseph 10—Ph.D from the Chicago Medical School and completed his training at Yale University Medical School in the department of Neurology and Neuropsychology. Dr. Joseph has pioneered research on the role of environmental influences on the brain and human behaviour, looking at the role of hormonal influences on memory, intelligence, perception, sex differences and learning. 
(8, Rhawn, “Marketing Mars: Financing the Human Mission to Mars and the Colonization of the Red Planet,” Journal of Cosmology, http://journalofcosmology.com/Mars103.html)
9. MINERAL RIGHTS AND MARTIAN REAL ESTATE: Article II of the 1967 Outer Space Treaty, which was ratified by the United States and 61 other countries explicitly states that "Outer Space, including the moon and other celestial bodies, is not subject to national appropriation by claim of sovereignty, by means of use or occupation, or by any other means." This treaty, however, says nothing about personal or corporate claims of private ownership or individual or corporate rights to extract and mine minerals and ores. Nor is the planet Mars explicitly mentioned in the 1967 Treaty. Although the Space Treaty does not bar private ownership of "celestial bodies", this does not mean that someone can simply say: "I own Mars". Legal precedent requires possession. Consider, for example, maritime salvage law (also known as Admiralty and Maritime Law, and the Law of Salvage), which explicitly states that to claim ownership, the party making the claim must first make contact with and secure the property which must be beyond or outside a nation's national territory (Norris, 1991; Shoenbaum, 1994). In terms of "salvage" the original owner is entitled to a percentage of whatever is recovered. In the case of Mars, there are no original owners (and if there were, they are long dead and gone). Therefore, although some may argue that the 1967 treaty bars national ownership of Mars, the treaty does not apply to private ownership. This means that those who first arrive on Mars, may claim Mars (or all areas of Mars explored by humans) as private property. They may also sell portions of this property to other private parties or corporations. What might humans of Earth pay to own an inch or acre of Mars? Traditionally, mineral resources within national territory, belong to the government ruling that territory. Corporations and individuals must license the right to extract and sell those resources. Therefore, if those who first take possession of Mars form a government, they may claim ownership of all mineral and other resources (e.g. minerals, metals, gemstones, ores, salt, water). However, in the early history of the United States, private owners owned both "surface rights" and "mineral rights" and they had the right to sell, lease, or give away these rights. According to the Mars Mineral Spectoscropy Database of Mount Holyoke College, a wide variety of over 50 minerals may exist on Mars. Gold, silver, platinum, and other precious metals are likely to exist in abundance above and below the Martian surface; spewed out by volcanoes, and produced by ancient hydrothermal activity and circulating goundwater which acted as a concentrater. Therefore, once humans land on Mars, Martian mineral rights can be sold to the highest bidders, and Martian real estate can be sold by the inch or acre, with all these funds going to support the Human Mission to Mars and the colonization of the Red Planet.
The national government can’t solve

Joseph 10—Ph.D from the Chicago Medical School and completed his training at Yale University Medical School in the department of Neurology and Neuropsychology. Dr. Joseph has pioneered research on the role of environmental influences on the brain and human behaviour, looking at the role of hormonal influences on memory, intelligence, perception, sex differences and learning. 
(8, Rhawn, “Marketing Mars: Financing the Human Mission to Mars and the Colonization of the Red Planet,” Journal of Cosmology, http://journalofcosmology.com/Mars103.html)
10. CONCLUSIONS: ONWARD TO MARS: A succession of Presidents and NASA administrators have voiced interest in a human mission to Mars. However, they have also proposed vague, fanciful dates so many decades into the future. Even if a serious 20-year or 30-year plan were to emerge, it would have to survive for decades through multiple NASA and U.S. government administrations to ultimately succeed. Success is not just unlikely, but will be too late, as the ESA, China, Russia, Japan, and other nations are already planning on making it to Mars in the next two decades. The United States of America, the American people, and American business will be the big losers. The Human Mission to Mars must commence now, and it must be an international effort. The conquest of Mars and the establishment of a colony on the surface of the Red Planet could cost 150 billion dollars over 10 years. These funds can be easily raised if the U.S. Congress and other participating nations, grants and enacts legislation to give sole marketing, licensing, and fund-raising authority to an independent corporation (such as the hypothetical Human Mission to Mars Corporation) which initiates and supervises the marketing, merchandizing, sponsorship, broadcasting, and licensing initiatives detailed in this article. The United States Congress and all participating nations must also enact legislation and pass laws to protect these fund-raising efforts and those who sponsor, donate to, and partner with THMMC to make a Human Mission to Mars a reality. The sole mission of The Human Mission to Mars Corporation should be to raise $150 billion to fund a Human Mission to Mars and the colonization of the Red Planet, and this can be accomplished by initiating and following the detailed plans discussed in this article. It is estimated that $10 billion a year can be raised through clever advertising and marketing and the sale of merchandise. Following a massive advertising campaign which increases public interest, between $30 billion to $90 billion can be raised through corporate sponsorships, and an additional $1 billion a year through individual sponsorships. The sale of naming rights would yield an estimated $30 billion. Television broadcasting rights would bring in an estimated $30 billion. This comes to a total of between $100 billion to $160 billion, and does not include other commercial ventures and the sale of real estate and mineral rights.NASA can't do it. The United States government can't do it. An International effort can. Our battle cry: "Onward to Mars."
R&D
Investing in R&D solves demo reactors – prerequisite to usage

Sorenson 7-4 (Kirk, nuclear technologist, spent much of his career researching the potential of thorium fission reactors, founded a company, Flibe energy, 7-4-11, “Could thorium solve the world’s energy problems [interview with Sander Olsen],” http://nextbigfuture.com/2011/07/could-thorium-solve-worlds-energy.html)
Question: When could the first prototype Thorium LFTR come online? The first reactor could come online within five years. To do this, we would need several hundred million dollars for engineering R&D and military regulatory authority backed by a strong need. The first LFTR will probably only be designed to operate for perhaps a decade. The advantage of the salts we use is that the salts can be easily reused. 
Russia

Russia is developing nuclear propulsion capabilities now

Weir 09—Canadian journalist who lives in Moscow and specializes in Russian affairs, he is a Moscow correspondent for the Boston-based daily The Christian Science Monitor, and for the monthly Chicago magazine In These Times

(Fred, “Russians to ride a nuclear-powered spacecraft to Mars,” October 29th, http://www.csmonitor.com/World/Global-News/2009/1029/russians-to-ride-a-nuclear-powered-spacecraft-to-mars)

But Russian engineers say they have a breakthrough design for such a craft, which could leapfrog them way ahead in the international race to build a manned spacecraft that can cover vast interplanetary distances. They claim they’ll be ready to build one as early as 2012. In a meeting with top Russian space scientists Wednesday, President Dmitry Medvedev gave the nuke-powered space craft a green light and pledged to come up with the cash to cover its $600-million price tag. “It’s a very serious project, and we need to find the money,” Mr. Medvedev told the scientists. Small nuclear reactors and atomic batteries have long been used to power unmanned spy satellites, and both NASA and the former Soviet space program spent huge sums trying to design a safe system that could propel a spacecraft once it left the Earth’s atmosphere (see Project Orion and Project Prometheus), analogous to the way nuclear-powered submarines operate.  Most manned spacecraft are propelled by chemical rockets, and supplement their energy needs with solar panels. But experts say existing rocket technology would be impractical for long-distance flights, even for a voyage to our nearest planetary neighbor, Mars. “The energy requirements for a three-year flight is very great, and that calls for a technology that can deliver a lot of power,” says Andrei Ionin, an independent Moscow-based space expert. “The former USSR had a lot of accumulated experience in this field,” lofting scores of nuclear-spy satellites over three decades, he says.  “The idea (of nuclear-powered spaceflight) has bright prospects, and if Russia could stage a breakthrough it could become our main contribution to any future international program of deep space exploration,” Mr. Ionin adds.

Russia can do nuclear propulsion best- tech, political will, and national pride

Weir, 09 (Fred, correspondent for the Christian Science Monitor, “Russians to ride a nuclear-powered spacecraft to Mars”, 10/29/09, http://www.csmonitor.com/World/Global-News/2009/1029/russians-to-ride-a-nuclear-powered-spacecraft-to-mars) AFL
A nuclear-powered spaceship that can carry passengers to Mars and beyond may sound like science fiction  But Russian engineers say they have a breakthrough design for such a craft, which could leapfrog them way ahead in the international race to build a manned spacecraft that can cover vast interplanetary distances. They claim they’ll be ready to build one as early as 2012. In a meeting with top Russian space scientists Wednesday, President Dmitry Medvedev gave the nuke-powered space craft a green light and pledged to come up with the cash to cover its $600-million price tag. “It’s a very serious project, and we need to find the money,” Mr. Medvedev told the scientists. Small nuclear reactors and atomic batteries have long been used to power unmanned spy satellites, and both NASA and the former Soviet space program spent huge sums trying to design a safe system that could propel a spacecraft once it left the Earth’s atmosphere (see Project Orion and Project Prometheus), analogous to the way nuclear-powered submarines operate. Most manned spacecraft are propelled by chemical rockets, and supplement their energy needs with solar panels. But experts say existing rocket technology would be impractical for long-distance flights, even for a voyage to our nearest planetary neighbor, Mars. “The energy requirements for a three-year flight is very great, and that calls for a technology that can deliver a lot of power,” says Andrei Ionin, an independent Moscow-based space expert. “The former USSR had a lot of accumulated experience in this field,” lofting scores of nuclear-spy satellites over three decades, he says. “The idea (of nuclear-powered spaceflight) has bright prospects, and if Russia could stage a breakthrough it could become our main contribution to any future international program of deep space exploration,” Mr. Ionin adds. Russia’s space program has recovered from its post-Soviet slump but still has not succeeded in launching any major independent projects and remains a space-going taxicab for other nations and tour operator for wealthy thrill-seekers (such as Cirque du Soleil founder Guy Laliberte) willing to pay for a brief stay on the International Space Station.  Russian scientists complain that their post-Soviet space program is chronically underfunded. But when a project is endorsed by top leadership (the Sochi 2014 Olympics, for example), recent history indicates the funding is likely to be found. A breakthrough in atomic-powered propulsion would loft Russia back into the front ranks of space-faring nations and make it the indispensable partner for future international space efforts. And with the US forging ahead with its own next-generation replacement for the space shuttle, the Ares 1-X (launched Wednesday), Russia could use a public relations victory in this realm.
Russia is leading nuclear propulsion- political backing and tech capacity
Madrigal, 09 (Alexis, http://www.wired.com/wiredscience/2009/11/nuclear-propulsion-in-space/

The Russian space agency may build a nuclear-powered spacecraft with the blessing of the country’s leader, Russian and international media reported Thursday. The craft would cost $600 million and Russian scientists claim it could be ready as early as 2012. “The idea [of nuclear-powered spaceflight] has bright prospects, and if Russia could stage a breakthrough it could become our main contribution to any future international program of deep space exploration,” Andrei Ionin, an independent Moscow-based space expert, told Christian Science Monitor. Building a nuclear-powered spacecraft is feasible, said Patrick McDaniel, a nuclear engineer and co-director of the University of New Mexico’s Institute for Space and Nuclear Power Studies, but probably not in the short time frame that the Russians have proposed. “To have a test article that they could test on the ground, that’s very reasonable,” McDaniel said. “To have a completed system, that’s highly unlikely.” If the spaceship actually gets built, it would complete a half-century quest to bring nuclear power to space propulsion, beginning with a 1947 report by North American Aviation to the Air Force. It’s not hard to see why engineers would want to use nuclear power. Fission reactors provide a lot of power for their size, which is a key attribute in designing space systems. One engineer claims nuclear rockets are inherently twice as efficient as their chemical brethren. Their attributes could have increased the exploration range of the space program, nuclear propulsion advocates argue, allowing us to get to more interesting places. “We could have done a lot more things in space. We could have gone more places,” McDaniel said of nuclear rocket research. “It’s highly likely we would have gone to Mars.” 

***COLONIZE PHOBOS CP

1NC

Text: <plan text but with Phobos>

Phobos solves and avoids radiation damage.

Straume, Blattnig, and Zeitlin 10 – Phd NASA Research Center, PhD NASA Langley Research Center, PhD Southwest Research Institute

(Tore Straume, Ph.D.1, Steve Blattnig, Ph.D.2, and Cary Zeitlin, Ph.D.3, Journal of Cosmology, 2010, Vol 12, 3992-4033, October-November 2010, “Radiation Hazards and the Colonization of Mars: Brain, Body, Pregnancy, In-Utero Development, Cardio, Cancer, Degeneration, http://journalofcosmology.com/Mars124.html) NAR

An intriguing question is: can Phobos serve as a shielded base close to Mars? One of the two moons of Mars, Phobos, orbits closer to a major planet than any other moon in the solar system. It is 9,377 km from the center of Mars, or only about 5,981 km from the surface of Mars. Phobos is only about 22 km in diameter and its main features are a very large crater (Stickney crater) near its equator and its irregular shape. Stickney crater is on the side facing Mars. Due to the close proximity, Mars occupies about 25% of the celestial hemisphere of Phobos. On the surface of Phobos facing Mars (i.e., not in a crater) the cosmic ray shielding would be about 75%. However, if inside Stickney crater, the shielding may be 90% or more depending on location. A challenge with using Phobos as a base is the very small gravitational field. Due to its small size and irregular shape, the g-force is 1.9 x 10- 3 to 8.6 x 10-3 m/s2 depending on location (about 0.1% of that on Earth). A person weighing 75 kg on Earth would weigh only about 75 g on Phobos. This means that a base on Phobos would face some challenges regarding how to work in such an environment, although we have substantial experience on the ISS, which has even lower g-force. An advantage would be the low escape velocity from Phobos, only about 10 m/sec. 

Mars is radiation city

Straume, Blattnig, and Zeitlin 10 – Phd NASA Research Center, PhD NASA Langley Research Center, PhD Southwest Research Institute

(Tore Straume, Ph.D.1, Steve Blattnig, Ph.D.2, and Cary Zeitlin, Ph.D.3, Journal of Cosmology, 2010, Vol 12, 3992-4033, October-November 2010, “Radiation Hazards and the Colonization of Mars: Brain, Body, Pregnancy, In-Utero Development, Cardio, Cancer, Degeneration, http://journalofcosmology.com/Mars124.html) NAR

The radiation environment in space is complex. It includes charged particles primarily from hydrogen to iron and a myriad of secondary radiations including neutrons produced by charged-particle interactions with materials (e.g., spacecraft, planetary surface, Mars atmosphere, base structures, and even the astronauts themselves). For longer duration missions, the major contributor to dose in deep space or on the surface of Mars is galactic cosmic radiation (GCR). GCR is composed of mostly very penetrating protons (primarily in the hundreds of MeV to many GeV range) and heavier nuclei from He to Fe (Simpson 1983; O"Neil 2006). Due to their high energies, these radiations are very difficult to shield against as seen in Fig. 1 in which we also show data from a large solar particle event (SPE). During periods of high solar activity (an approximately 11-year cycle), the probability for a significant solar particle event (SPE) is elevated. A large SPE can release a very high flux of charged-particle radiation—about 98% consists of protons, which are typically less than 150 MeV. Due to their relatively low energies, SPE radiation can be substantially shielded en route and essentially fully shielded on the surface of Mars. However, extended EVA on the Martian surface will require active monitoring and careful planning to always be within safe distance of a solar storm shelter. Reliable forecasting of SPE is not yet possible. During periods of low solar activity, the dose from GCR is at its maximum. The dose-equivalent rate to the blood forming organs (BFO) in unshielded interplanetary space from GCR is estimated to be about 0.73 Sv/year and 0.28 Sv/year during solar minimum and solar maximum, respectively (Borggrafe et al. 2009). Inside an aluminum shield of 10 g/cm2 depth the dose-equivalent rate is reduced somewhat to 0.59 Sv/year during solar minimum and 0.24 Sv/year during solar maximum. The dose-equivalent rate on the surface of Mars is lower than in interplanetary space due to planet self-shielding and some attenuation through the thin Martian CO2 atmosphere. Estimates of the GCR dose equivalent rates listed in Table 1 for interplanetary space with and without Al shielding, on the surface of Mars assuming 16 g/cm2 CO2, and on the surface of Mars with 16 g/cm2 CO2 plus an additional 20 g/cm2 regolith were generated using the OLTARIS website (Singleterry 2010). Mars surface dose modeling is complicated due to the production of secondary radiations (e.g., neutrons) in the Martian atmosphere and surface (which is likely to be location specific due to varying elemental composition and density) so these estimates have substantial uncertainty until measurement validation can be performed. Estimates of dose equivalents for a large SPE are listed in Table 2 for various shielding scenarios. These estimates are based on the October 1989 SPE. It is observed that a very large dose could be received if EVA in interplanetary space during a large SPE. Such a dose would produce severe skin damage and likely be lethal (see Section 3 for a discussion on doses required to produce acute health effects). However, as can be seen in Table 2 (generated using the OLTARIS website, Singleterry 2010), shielding is highly effective for SPE radiation due to the modest energies of the particles. On the surface of Mars doses would be well below those required to produce acute radiation sickness even in a large event such as the one modeled here. It is expected that colonization of Mars would be a process requiring many phases, each phase having learned from the ones before. To better understand radiation exposure levels, it is possible to employ relatively low-cost precursor missions to Mars prior to human missions. Radiation measurements in Mars orbit have been performed and surface measurements are scheduled to begin in 2012. Radiation measurements were made by the MARIE instrument onboard the Odyssey spacecraft (launched 2001) while orbiting Mars with additional data on neutron doses coming from the HEND instrument (Tretyakov et al. 2009) also onboard Odyssey. The next radiation instrument that will make measurements on Mars will be the Radiation Assessment Detector (RAD) onboard the Mars Science Laboratory (MSL) planned to launch late 2011. The RAD instrument is a combined charged particle and neutron spectrometer. MSL will land on Mars in 2012, and RAD will provide the first radiation measurements on the surface of Mars. As measurement technologies continue to advance, particularly in the areas of microelectronics and low-power devices, we expect precursor missions to include measurement stations on the surface of Mars in locations under consideration for a base. These stations could characterize the radiation environment during an entire solar cycle and measure the radiation impact of SPEs. There may also be an interest in such a measurement station on Phobos, possibly in Stickney crater, which is on the side of Phobos facing Mars and therefore shielded by both the crater walls and Mars from cosmic radiation. Knowing the radiation environment in locations where human missions may be planned is of critical importance. To obtain such knowledge it is necessary to perform radiation measurements and validate computational models well in advance of a human mission so that adequate protective measures can be designed into the mission. It is also expected that the transit to/from Mars would be better characterized by both modeling and validation measurements. A significant issue of concern during transit is how radiation exposures will vary as one moves away from 1AU where the vast majority of radiation measurements have been taken (Mars Architecture Steering Group 2009). For example, missions such as short-term Mars with trajectories closer to the Sun and longer transit duration would result in greater chance for large SPE exposures while in the spacecraft as well as greater chance of a SPE at closer proximity to the Sun. GCR doses are also larger for long transit/short stay missions because dose rate is higher in transit than on Mars. From the radiation perspective, the short-stay mission profile could potentially be higher-risk than the long-stay. The usual method for estimating the solar energetic proton environment for a Mars mission is to take observations made at 1 AU and extrapolate to other radial distances (NCRP 2006). It was assumed in those extrapolations that the proton fluence rate is confined to a magnetic fluence-rate tube, which behaves in a classical manner with radial distance from the Sun (R). Based on such an extrapolation approach, the peak fluence-rate should fall with increasing distance as R-3, and the fluence should fall as R-2. However, the limited experimental data of measuring the same event at different radial distances (Hamilton 1977) find that the best estimate for peak fluence-rate extrapolations for greater than 1 AU is R-3.3 with variations from R-4 to R-3. For peak fluence rate extrapolations for less than 1 AU, the best estimate is R-3 with variations from R-3 to R-2 (Feynman and Gabriel 1988). These generalizations apply only to well-connected solar-flare-associated events (i.e, the near-sun injection events). They do not always apply to the extended interplanetary shock source events (NCRP 2006). Hence, exposure from a large SPE can be 4 to 8 times greater at a distance of 0.5 AU from the Sun with a functional extrapolation of 5.6 times greater for the short stay mission trajectory. Few measurements exist to estimate the energy dependence of SPE radial gradients. The above extrapolations are based on simplistic assumptions, which may not prove entirely correct and have only been validated by a few proton measurements in the energy range of a few MeV to tens of MeV. Protons in this energy range are stopped by the vehicle hull and do not contribute significantly to astronaut dose. Data are required for proton energies greater than ~150MeV where the contribution to crew dose is the greatest. Unfortunately, such data are particularly sparse for distances from the Sun most relevant for a Mars mission and the data that are available do not agree (Reames and Ng 1998; Ruzmaikan et al. 2005; Lario et al. 2006; Mewaldt 2006). To help close these gaps in our knowledge of the space radiation environment, appropriate radiation measurement technologies should be onboard precursor missions to provide validation data to improve accuracy of modeling radiation during transit. 
Cancer – kills a ton.

Straume, Blattnig, and Zeitlin 10 – Phd NASA Research Center, PhD NASA Langley Research Center, PhD Southwest Research Institute

(Tore Straume, Ph.D.1, Steve Blattnig, Ph.D.2, and Cary Zeitlin, Ph.D.3, Journal of Cosmology, 2010, Vol 12, 3992-4033, October-November 2010, “Radiation Hazards and the Colonization of Mars: Brain, Body, Pregnancy, In-Utero Development, Cardio, Cancer, Degeneration, http://journalofcosmology.com/Mars124.html) NAR

Acute skin response to radiation exposure in humans has been extensively studied following radiotherapy, other medical procedures, and accidents. A whole-body x-ray dose of more than 0.5-1.0 Sv may produce an early erythema reaction (redness of skin) (Conklin and Walker 1987). This early phase will generally subside after 24 to 48 hours. The same dose to a smaller region of the body will also produce erythema but only in the exposed region. Within a few days following 15 to 20 Sv acute x ray exposure of pig skin, a marked reduction has been reported in the mitotic index of basal cells, leading to about 50% depletion within about 20 days (ICRP 1991). Following such large acute doses, dry desquamation may result in 3 to 6 weeks, moist desquamation in 4 to 6 weeks, secondary ulceration after 6 weeks, and dermal necrosis after 10 weeks. The threshold for this more serious late skin reaction is estimated to be in the 5 to 10 Sv range (ICRP 1991). Large doses to skin of whole body (as could potentially be the case during EVA) may result in cutaneous radiation syndrome, which can be fatal (Gottlöber et al. 2001), even if doses to deeper organs are below the threshold. Threshold doses for SPE-type protons are more uncertain due to lack of human data. The dose-response relationships for both early and late radiationinduced damage to skin are significantly influenced by the exposure rate of low-LET radiations. The repair capacity of the dermal tissues is greater than that of the epidermis (ICRP 1991). Hence, we would expect the early response (erythema within about a day) to be reduced more as dose rate is decreased than the late epidermal responses. The DDREF for late epidermal response has been estimated to be about 2 (Wilson et al. 1999). The available human data are from acute x rays or gamma rays, whereas the SPE radiation would be primarily protons received at a lower, but varying (subacute) dose rate. For comparison, "acute" radiation dose rate is generally defined in radiobiology as 1 Sv/min or 60 Sv/h. The maximum dose rate at 1 AU to skin from the August 1972 SPE was estimated to be 20 Sv/h and a nominal dose rate of about 1 to 2 Sv/h. The maximum dose rate to BFO from this event was only about 0.2 Sv/h(Wilson et al. 2006). Based on the subacute dose rate, and the similar effectiveness of gamma rays and high energy protons observed for many other experimental endpoints, it may be expected that SPE radiation would have effectiveness intermediate between chronic gamma rays and acute x rays. However, there is presently considerable uncertainty in the dose-rate response for SPE protons for these particular endpoints. The dose-rate response for SPE-type protons may become clearer once results are made available from an ongoing research effort by the Center for Acute Radiation Research supported by the National Space Biomedical Research Institute (NSBRI) at the University of Pennsylvania (Kennedy et al. 2010). Furthermore, there is a substantial difference in dose rate between skin and BFO for the same SPE due to body self-shielding of these low energy protons. It is therefore necessary to consider the dose-rate differences between skin and deeper body organs in SPE risk assessments. Radiation-Induced Cancer. Cancers induced by radiation appear to be indistinguishable from those arising spontaneously or caused by other carcinogens (although this may not be the case in the future as the field of cancer biomarkers advances). for a population similar to that of the U.S. The upper 95% confidence limits are about twice the means.

***NUKE ASTEROIDS CP

Nuke Asteroids

Text: The United States federal government should implement the Dearborn outline for asteroid deflection

Here is the basic outline – nuke the asteroid 

O’Neill 10 “DON'T BE SUBTLE, NUKE THAT ASTEROID Analysis” by Ian O'Neill Mon Jun 28, 2010 http://news.discovery.com/space/dont-be-subtle-nuke-that-asteroid.html
Dearborn has outlined two general guidelines: 1) If the asteroid is small, and we have a few decades to deal with the threat, it would be best to detonate a nuke next to the asteroid to nudge it slightly off course. 2) If the asteroid is big, and we only have a few weeks' notice, detonate a nuke on the asteroid, hopefully ripping it to shreds. 

CP is the most effective way

Chow 10 Nuclear Bombs Could Save Earth from Asteroids by Denise Chow, SPACE.com Staff WriterDate: 25 June 2010 
According to Dearborn, blowing up an asteroid, or fragmenting it, using powerful nuclear explosives could be the most effective way of diverting it. For one, nuclear fusion is vastly more efficient per unit of mass, compared to chemical fuel. So, from a practicality standpoint, it would be easier to transport this type of energy into deep space for an asteroid-diverting mission. "You can carry an awful lot of energy for a very small amount of mass," Dearborn said. "As long as payload, the ability to lift things and get them to deep space, is significant, this is a way of transporting enough energy to do the job." The sheer power of nuclear explosives also makes it a good candidate for such a task. Dearborn discussed a previous proposal to use a powerful laser beam to repeatedly zap an asteroid in order to alter its course. While this could be a feasible option, Dearborn said, the timescale needed to carry out such an operation using current technology is too large. For example, using a beam from the National Ignition Facility to deliver enough energy would require 5 million pulses which would have to be delivered over the course of approximately 6,000 years. To effectively fragment and divert an asteroid, its orbit must be pushed by at least a centimeter per second. To do this, about five to 10 kilotons of energy input is needed, regardless of the method. "The nice thing about any kind of intervention is that you only have to make it miss the Earth," Dearborn said. "A very small change in its orbital period will do that." 

Solvency 

The nuclear asteroid deflection method solves

LLNL 09 Lawrence Livermore National Laboratory for the Department of Energy's National Nuclear Security Administration “Too Close for Comfort” https://str.llnl.gov/Dec09/pdfs/12.09.2.pdf 

Such an event can be avoided by nudging the asteroid off course or by fragmenting it. The action needed depends on the object’s size and the time available before impact. According to Dearborn, nuclear explosives are the optimal method for diverting large asteroids or those that are too close to Earth—less than a decade away in time—to be deflected through other means. One benefit is that nuclear explosives are an established technology. “They are well tested and characterized,” says Dearborn, “and the outputs and effects of explosions are well understood.” In addition, nuclear explosives have a high energy-to-weight ratio, so they offer the lowest mass method for transporting energy to the asteroid. To evaluate the effectiveness of different approaches, Dearborn and his colleagues used the Laboratory’s multidimensional hydrodynamic codes to simulate three scenarios in which a nuclear explosive diverts an inhomogeneous, 1-kilometer-diameter structure. For each scenario, the team altered nuclear outputs, explosives energies, distances from the object, and the height or depth at which the explosion occurs. In the first scenario, called the standoff approach, the nuclear explosive is detonated at a distance from the asteroid. The x rays, gamma rays, or neutrons produced by the explosion heat a hemispheric area of the asteroid. The energy applied to the body’s surface vaporizes or obliterates the heated area, reducing the object’s mass and giving it a “push.” This push changes the asteroid’s speed by a fraction of a centimeter to a few centimeters per second—just enough to prevent a collision. The second scenario, also designed to reduce an asteroid’s mass and push it slightly, involves detonating a low-yield explosive on its surface. The third scenario—a last resort—is for asteroids that are too close to Earth. In this approach, a nuclear explosive is detonated a few meters below the object’s surface, fragmenting it. Each simulation produced data on the deformation and speed change induced by the explosion and the resulting dispersion of material within space. By viewing these simulations, Dearborn and his colleagues can determine whether a nuclear explosive would have the desired result and whether the fragmented material would pose additional threats. The simulated results indicate that in all three scenarios, the fragments created would be small and fast enough to avoid collisions with Earth. Future studies will vary the simulated object’s shape, density, and porosity to determine how an asteroid’s composition affects the outcome. 

AT: Radiation

It happens millions of miles where there is already radiation  

HSNW 10

Homeland security network, The Business Of Homeland Security, “Planetary security Scientist says nuclear weapons best bet for saving Earth from asteroids” Published 30 June 2010 http://www.homelandsecuritynewswire.com/scientist-says-nuclear-weapons-best-bet-saving-earth-asteroids

Nuclear weapons make many people uneasy in any context, and not everyone is on board with the nuclear approach to asteroid deflection. As far as the radiation released from a nuclear explosion in space, Dearborn said that you would not even be able to measure the difference on Earth. The explosion would occur millions of miles out in space, where there is already an intense radiation environment. 

AT: Debris

Solar winds or atmosphere solves

LLNL 09 Lawrence Livermore National Laboratory for the Department of Energy's National Nuclear Security Administration “Too Close for Comfort” https://str.llnl.gov/Dec09/pdfs/12.09.2.pdf 

Not everyone shares Dearborn’s enthusiasm and confidence in using nuclear explosives to deflect asteroids. Yet, in the face of skepticism, Dearborn remains resolute. “Part of my job is to respond to criticism and to dispel myths related to the use of nuclear explosives,” he says. A common objection is that nuclear explosives will break the asteroid into large chunks and scatter debris all over Earth. Some critics are also concerned that radiation generated by the explosive will spread throughout the solar system and have undesirable effects. “This assumption is not true,” says Dearborn. “Debris from the explosion would be spread over a solar system already full of cosmic rays. The solar wind would sweep the debris out of the solar system. If for some reason it did not, by the time the radiation was swept up by Earth, it would be a small amount compared to normal background levels.” Although there is some uncertainty in determining exactly when and where an asteroid could impact the planet, Dearborn notes that no asteroid currently being monitored poses an immediate threat. “But that doesn’t mean we shouldn’t have a deflection plan in place,” he says. And nuclear explosives may prove to be the best technology for the job 

***THORIUM CP

1NC Shell

NB: <<spending, prolif, radiation DA>>

Thorium’s the only viable option for nuclear fuel – it’s clean, abundant, cheap, and safe

Adee ’10 (Sally, technology features editor at New Scientist, 8-9-10, “Is Thorium the Nuclear Fuel of the Future,” http://spectrum.ieee.org/tech-talk/energy/nuclear/is-thorium-the-nuclear-fuel-of-the-future)

Many of the reactor choices in this month’s Nuclear Redux are sure to be controversial, both in terms of what we included and what we left out. Our seven designs run the gamut, from incremental advances on existing designs to designs so new they’re barely on the drawing board. But there’s one design that we’d surely include in a possible follow-up article (look for it sometime in 2015): By that point, it’s likely that someone will have submitted a credible design to the US Nuclear Regulatory Commission for a thorium reactor. That’s because the United States, India, Japan, and Russia (PDF) are among the countries now working on thorium reactors. The thorium reactor has a sizeable fan base. Proponents argue that thorium provides a nuclear energy generation magic bullet: It’s clean, abundant, cheap, and safe. Now let’s quickly review each of these points. Clean. Like all nuclear power, a thorium reactor would produce few emissions (which is not to say that nuclear power carries no caveats). Abundant. Thorium is three to four times more abundant on Earth than uranium. “Any cubic meter of Earth, Moon or Mars has enough Th-232 to run a profligate American's energy life for several years,” says Alexander Cannara, an electrical engineer and green activist who is also an IEEE Life Member. Cheap. Not only is thorium actually cheaper than uranium, it’s indirectly cheaper. 1) A fully functioning thorium reactor would be smaller and produce less waste. 2) In countries like China and India, where the natural abundance of thorium exceeds that of uranium, obviously the price tag for imported material would be lower. Safe. Cannara tells us that "there are millennia of thorium atoms within easy reach, requiring no energy-intensive, proliferation-endangering 'enrichment', and no wasteful removal of delicate fuel pellets and rods before even 10 percent of their fuel is consumed." But perhaps the most promising advantage is that a thorium reactor cleans up after itself. It eats its own waste. Proponents say the thorium reactor could function as a kind of waste disposal mechanism for plutonium and other weapons grade material, as part of its regular energy generation process. This is the miracle that proponents point to. “A Thorium-Fluoride Molten-Salt Reactor is a neutron machine that will fission down any fissile element,” says Cannara. You’d have to be Ebenezer Scrooge himself to argue with something so amazing.

XT: Thorium NB

NB: Thorium is cheaper, cleaner, safer, and more efficient than uranium – solves case better and doesn’t link to <<spending/radiation/prolif DA>>

Fulp 6-29 (Mickey, Certified Professional Geologist with a B.Sc. Earth Sciences with honor from the University of Tulsa, and M.Sc. Geology from the University of New Mexico, 6-29-11, “The future of thorium as nuclear fuel,” http://www.resourceinvestor.com/News/2011/6/Pages/The-Future-of-Thorium-as-Nuclear-Fuel.aspx)

Thorium is a silvery-white metal that was discovered in 1828 in the mineral monazite, a rare earth-thorium phosphate. It is one of the heaviest elements at number 90 on the periodic table, two spots below uranium. Thorium is a relatively common element at 15 ppm in the Earth’s crust, which is three times the abundance of uranium. It consists almost entirely of one isotope, Th232, with an extremely long half-life of 14 billion years, about the age of the universe. In 1898 Madam Curie discovered thorium is radioactive and emits alpha particles, the least penetrative decay product. If you remember high school chemistry, alpha particles are relatively benign and can be stopped by a single sheet of paper. Thorium was first used in mantles for gas lighting because it is refractory and creates a bright white light. Today’s uses also include magnesium-thorium alloy, tungsten-thorium arc welding, carbon arc lamps and spotlights, heat resistant ceramics, and petroleum catalysts. However, the amounts that are used are miniscule, largely because of modern-day concerns about low-level radioactivity and waste disposal. The total value of thorium used in the United States in 2009 was only about $150,000. Simply put: There is no supply because there is no demand. Because there is no demand, there is no exploration, development, or mining of thorium. Thorium occurs mainly in the mineral monazite, a relatively common rock-forming mineral in alkalic igneous rocks. It also occurs with uranium in a silicate mineral called thorite. Monazite was first mined for its rare earth content in the early 1900s. It is resistant to weathering and is a common constituent of heavy mineral sands. Heavy mineral sands are placer deposits formed in beach environments where mineral grains are concentrated because of their high density. They are strip-mined thru out the world and are especially important as sources of titanium, zirconium, tin, niobium, tantalum, and garnet. Many heavy minerals sands contain significant monazite. After the valuable minerals are recovered, waste products, called “tails”, with concentrated monazite are left behind. Monazite usually contains between 60 to 65% rare earth elements and 6-12% thorium. Monazite-rich sands were the world’s main source of REEs from 1900 until 1954 when the Mountain Pass mine came into production and historically have produced all of the world’s thorium. There are abundant and readily available supplies of monazite-rich tails in many countries of the world. But currently monazite is nothing more than waste material. According to the USGS, world resources of thorium are as follows: Thorium has long been known as a potential source of nuclear fuel to produce electricity. The United States government first built an electricity-only nuclear reactor in Shippingport, Pa., in 1957 as part of President Eisenhower’s “Atoms for Peace” initiative. This relatively small reactor ran on thorium from 1977 until decommissioned in 1982. However, thorium is much different than uranium when used as a nuclear fuel. It is not fissile; meaning it cannot go “critical” and generate a nuclear chain reaction. It must undergo neutron bombardment to produce a radionuclide that can sustain a nuclear reaction. A thorium-fueled reactor must be jump-started with a fissile isotope such as uranium (U235) and/or plutonium (Pu239; Pu241). Neutron bombardment of thorium results in this reaction: Th232 + Neutron = U233. Uranium233 is a man-made fissile isotope with a half-life of 160,000 years, and is well-suited for use in nuclear reactors. After Th232 is converted, U233 can be unloaded and then fed to the core of another reactor to be used as fuel in a closed cycle. Alternatively, U233 can be bred from thorium in an outer blanket surrounding a plutonium and/or uranium core, the U233 separated, and then fed back into the core. These are called “breeder reactors” because thorium is the fertile fuel that breeds a fissile radionuclide. Radioactive materials are recycled so there is little waste left behind. There are other significant advantages to the use of thorium in nuclear reactors. The raw material, thorium, is much more abundant than uranium and emits only low-level alpha particles. It has one isotope and therefore, does not require an enrichment cycle to be used as fuel. It is many times more energy efficient than uranium. A thorium reactor produces no plutonium that can be made into atomic weapons and less longer-lived radionuclides than a uranium-based reactor. Because there is no chain reaction, there is no chance of a meltdown. Nuclear waste from past operations that contain fissile uranium and plutonium can be used as start-up fuel. There are only a couple of disadvantages: Fuel fabrication is more difficult than in a uranium reactor and the U233 fuel that is bred can be used to make atomic weapons, albeit with difficulty. With the obvious advantages thorium presents over uranium as nuclear fuel, the question becomes why doesn’t the United States or the world have a thorium-based nuclear power industry? There are two major reasons: In the early days of the atomic age in the late 1940s to early 1950s, thorium, being much more abundant than uranium, was envisioned as nuclear fuel to take the place of uranium when limited sources of that metal were depleted. However, prospectors and geologists armed with Geiger counters soon discovered many new, rich uranium deposits in the Western United States. By the mid-1950s, this incentive to develop thorium-fueled reactors disappeared. Uranium-fueled nuclear reactors produce plutonium that can be used to make atomic bombs. During the Cold War of the mid-1950s, the United States military wanted a steady source of plutonium for its burgeoning nuclear weapons program and thorium reactors do not produce plutonium as a by-product. There are several types of thorium reactors and they share these common characteristics compared to conventional uranium reactors: They can operate at relatively low temperatures, the infrastructure footprint can be small, and they are very power dense making them amenable to size scaling. Types currently being researched include: Liquid-Fluoride; Light Water and Heavy Water; Pebble Bed; and Sodium Fast Reactors. Countries that have experimented with thorium-fueled reactors in the past include the United States, China, Canada, France, Germany, Great Britain, Japan, Russia, Norway and Sweden. Those with current research, demonstration, or development plans for nuclear power plants include Brazil, Canada, China, France, India, Russia and the United States. These are not new technologies but refinement of previous efforts. Besides the Shippingport, Pa., plant, an experimental molten salt reactor at Oak Ridge National Laboratory successfully ran from 1964 until 1969 when Congress cut funding. In what has been called a political move, the US Atomic Energy Commission shut down all research on liquid-fluoride reactors in the mid-1970s. The commercial-scale Fort St. Vrain reactor ran on thorium and high-enriched uranium fuel from 1976-1989. Current domestic thorium-based reactor research is being carried out by US-based Lightbridge Corp., formerly Thorium Power. Lightbridge is collaborating with French and Russian private and government interests to develop commercial thorium-fueled reactors. Canada has signed agreements with three Chinese entities to demonstrate and develop the use of thorium fuel in their CanDU (Canada Deuterium-Uranium) reactors. Thorium can be used in most advanced nuclear fuel cycle systems including the newest Generation IV reactors. Because of its abundant resources of thorium and domestic lack of uranium, India has been the only country with a sustained effort to use thorium in large scale nuclear power generation. Its 20-year goal is to generate 75% of nuclear power from thorium. Used fuel will be reprocessed to recover fissile material for recycling. The World Nuclear Association states that development of thorium-based nuclear reactors on a commercial scale is held back by high fuel fabrication costs, problems in recycling thorium and reprocessing solid fuels, and because U233 can be made into weapons. However, in my opinion the main reason comes down to basic economics. The world’s entire nuclear fleet is founded on uranium-fueled reactors. Previous and current investments in time, people, and money to produce cheap electricity from nuclear power are astronomical. Therefore, even though there are significant safety and environmental advantages, most governments and corporate entities are reluctant to commit the enormous time, human resources, and capital required to develop alternative thorium fueling methods. Thorium as nuclear fuel is clean and safe and offers significant advantages over uranium. The technology for several types of thorium reactors is proven but still must be developed on a commercial scale. I opine that the world is at least a decade away from any major commercialization of thorium nuclear reactors and that it is likely to happen in India and China. 

Solves China

Evans-Pritchard, 2011—International Business Editor of The Daily Telegraph, covered world politics and economics for 30 years [Ambrose Evans-Pritchard, "Safe nuclear does exist, and China is leading the way with thorium," March 20, 2011, http://www.telegraph.co.uk/finance/comment/ambroseevans_pritchard/8393984/Safe-nuclear-does-exist-and-China-is-leading-the-way-with-thorium.html] 

This passed unnoticed –except by a small of band of thorium enthusiasts – but it may mark the passage of strategic leadership in energy policy from an inert and status-quo West to a rising technological power willing to break the mould. If China’s dash for thorium power succeeds, it will vastly alter the global energy landscape and may avert a calamitous conflict over resources as Asia’s industrial revolutions clash head-on with the West’s entrenched consumption. China’s Academy of Sciences said it had chosen a “thorium-based molten salt reactor system”. The liquid fuel idea was pioneered by US physicists at Oak Ridge National Lab in the 1960s, but the US has long since dropped the ball. Further evidence of Barack `Obama’s “Sputnik moment”, you could say. Chinese scientists claim that hazardous waste will be a thousand times less than with uranium. The system is inherently less prone to disaster. “The reactor has an amazing safety feature,” said Kirk Sorensen, a former NASA engineer at Teledyne Brown and a thorium expert. “If it begins to overheat, a little plug melts and the salts drain into a pan. There is no need for computers, or the sort of electrical pumps that were crippled by the tsunami. The reactor saves itself,” he said. “They operate at atmospheric pressure so you don’t have the sort of hydrogen explosions we’ve seen in Japan. One of these reactors would have come through the tsunami just fine. There would have been no radiation release.” Thorium is a silvery metal named after the Norse god of thunder. The metal has its own “issues” but no thorium reactor could easily spin out of control in the manner of Three Mile Island, Chernobyl, or now Fukushima. Professor Robert Cywinksi from Huddersfield University said thorium must be bombarded with neutrons to drive the fission process. “There is no chain reaction. Fission dies the moment you switch off the photon beam. There are not enough neutrons for it continue of its own accord,” he said. Dr Cywinski, who anchors a UK-wide thorium team, said the residual heat left behind in a crisis would be “orders of magnitude less” than in a uranium reactor. The earth’s crust holds 80 years of uranium at expected usage rates, he said. Thorium is as common as lead. America has buried tons as a by-product of rare earth metals mining. Norway has so much that Oslo is planning a post-oil era where thorium might drive the country’s next great phase of wealth. Even Britain has seams in Wales and in the granite cliffs of Cornwall. Almost all the mineral is usable as fuel, compared to 0.7pc of uranium. There is enough to power civilization for thousands of years. I write before knowing the outcome of the Fukushima drama, but as yet none of 15,000 deaths are linked to nuclear failure. Indeed, there has never been a verified death from nuclear power in the West in half a century. Perspective is in order. We cannot avoid the fact that two to three billion extra people now expect – and will obtain – a western lifestyle. China alone plans to produce 100m cars and buses every year by 2020. The International Atomic Energy Agency said the world currently has 442 nuclear reactors. They generate 372 gigawatts of power, providing 14pc of global electricity. Nuclear output must double over twenty years just to keep pace with the rise of the China and India. If a string of countries cancel or cut back future reactors, let alone follow Germany’s Angela Merkel in shutting some down, they shift the strain onto gas, oil, and coal. Since the West is also cutting solar subsidies, they can hardly expect the solar industry to plug the gap. BP’s disaster at Macondo should teach us not to expect too much from oil reserves deep below the oceans, beneath layers of blinding salt. Meanwhile, we rely uneasily on Wahabi repression to crush dissent in the Gulf and keep Arabian crude flowing our way. So where can we turn, unless we revert to coal and give up on the ice caps altogether? That would be courting fate. US physicists in the late 1940s explored thorium fuel for power. It has a higher neutron yield than uranium, a better fission rating, longer fuel cycles, and does not require the extra cost of isotope separation. The plans were shelved because thorium does not produce plutonium for bombs. As a happy bonus, it can burn up plutonium and toxic waste from old reactors, reducing radio-toxicity and acting as an eco-cleaner.

Solvency
Thorium is vastly superior to solar, wind, geothermal, and fusion – funding solves delay or difficulty 

Sorenson 7-4 (Kirk, nuclear technologist, spent much of his career researching the potential of thorium fission reactors, founded a company, Flibe energy, 7-4-11, “Could thorium solve the world’s energy problems [interview with Sander Olsen],” http://nextbigfuture.com/2011/07/could-thorium-solve-worlds-energy.html)

Question: How has the mainstream nuclear community reacted to the concept of thorium LFTRs? Although technical objections have been raised in the engineering community regarding the viability of thorium reactors, the physics is well proven. There exist a plethora of engineering challenges, and these need to be addressed. The nuclear community is not particularly receptive to the concept, but I think this is due in large part to their solid-fueled paradigm. Question: Are there any specific objections raised by the technical community? The biggest objection I hear is that the problem is too hard and will take too long. I strongly disagree, and I have staked my career on the viability of thorium as an energy source. Question: Can you envision any other energy source competing with thorium? I have examined a number of energy proposals, and I cannot see any other technology effectively competing with thorium utilized in a LFTR. Thorium is vastly superior to any other approaches, including solar, wind, geothermal, and fusion. Question: When could we see the first utility class thorium reactor? Given sufficient funding, we could see a utility class gigawatt reactor up and running within ten years. It will probably be a prototype, verifying the concept and accumulating operational experience. Within twenty years, we could have multiple factories producing hundreds of thorium reactors each. If that happens, we could see new thorium reactors being produced on a daily basis. At that point, it wouldn't be long before thorium reactors provide all of the earth's energy needs.

Only our ev is comparative – nuclear concerns only apply to uranium reactors, not thorium

Garrimond 7-18 (Stuart, teaches science and health sciences at Wiltshire College in the United Kingdom, 7-18-11, “Time to change how we view ‘nuclear power’,” http://www2.tbo.com/news/opinion/2011/jul/18/meopino2-time-to-change-how-we-view-nuclear-power-ar-244357/)

Climate change is a challenging topic for the green movement. Environmentalists can take the credit for being amongst the first to sound the alarm when the rest of the world chose to ignore the gloomy pronouncements being made by the scientific community. However, the range of people now concerned about the threat we face has grown hugely in recent years and so too has the range of solutions being put forward. Not all of them have found favour with the green lobby. It is easy to find reasons to object to things but if we are going to successfully decarbonise the global economy then we cannot afford to rule out too many technologies before properly exploring and assessing their pros and cons. It is tempting to think that all nuclear reactors are the same, and by extension, to place liquid-fluoride thorium reactors (LFTRs) in the same category as existing solid-fueled uranium and plutonium reactors. However, just as it is possible to abhor nuclear weapons but support the use of radioactive isotopes in lifesaving medicine it is necessary to differentiate between different forms of nuclear power. Most of the problems currently associated with today's solid-uranium-fuelled reactors simply do not apply to LFTRs powered by thorium.

Fusion isn’t physically or economically viable – only thorium’s sustainable

Sorenson 7-4 (Kirk, nuclear technologist, spent much of his career researching the potential of thorium fission reactors, founded a company, Flibe energy, 7-4-11, “Could thorium solve the world’s energy problems [interview with Sander Olsen],” http://nextbigfuture.com/2011/07/could-thorium-solve-worlds-energy.html)
Question: How does Thorium compare to fusion reactors? I originally was a big proponent of fusion power. But I took a class on fusion power, and came to the conclusion that the concept was never going to be commercially viable. In fusion, the laws of physics are a serious problem - charged particles do not want to fuse. They want to scatter. I knew a physics professor who was an expert on both fission and fusion, and he noted that fusion requires hundreds of PhDs working for decades, and we still don't fully understand it. By contrast, fission is so simple that high school students can be trained to run the reactor. I follow the various proposed fusion schemes, and I don't think fusion will ever be economically advantageous. 
Solves Deep Space

Only thorium can feasibly power spacecraft  

Sorenson 7-4 (Kirk, nuclear technologist, spent much of his career researching the potential of thorium fission reactors, founded a company, Flibe energy, 7-4-11, “Could thorium solve the world’s energy problems [interview with Sander Olsen],” http://nextbigfuture.com/2011/07/could-thorium-solve-worlds-energy.html)

Question: Could Thorium be used to power spacecraft, or ships? I have done research into that subject, and came to the conclusion that it is feasible. Although nuclear is unsuitable for getting into space from earth, thorium could be used for deep space missions. A thorium powered ship makes a lot of sense, and I can foresee future cruise ships and cargo vessels with thorium reactors. 
Mil NB
Thorium cannot be weaponized – zero of the current 70,000 nukes are based on its derivatives

Worthington 7-4 (Bryony, climate change writer, wrote the first report in the UK calling for the introduction of 'carbon budgets', was the brains behind the Friends of the Earth 'Big Ask' campaign, and helped the UK Government launch its first public awareness campaign, 7-4-11, “Why thorium nuclear power shouldn't be written off’,” http://www.guardian.co.uk/environment/2011/jul/04/thorium-nuclear-power)

We worry about a "meltdown" in a solid-uranium reactor because it can lead to the release of radioactivity. But many features of a LFTR make it inherently safer. A liquid fuel is the normal mode of operation, which means the reactor can be designed to automatically drain itself into a walk-away safe configuration in the event of a problem. A well-designed LFTR won't require emergency power or human intervention to shut down safely. The fluoride fuel form doesn't react with air and water and traps potentially dangerous elements like strontium and cesium as chemically-stable salts. LFTRs achieve high temperatures at normal pressure, unlike water-cooled reactors which require operating at high-pressures leading to safety concerns.We are right to be concerned about the risk of military proliferation, but thorium was rejected early in the nuclear age because it is vastly more difficult to weaponise. There are 70,000 nuclear weapons in the world and none are based on thorium or its derivatives.

Thorium is safer, cleaner, and more cost-effective than uranium – can’t be used for military purposes

Andrei 7-22 (Mihai, freelance writer for ZME Science, 7-22-11, “The new safe face of nuclear energy,” http://www.zmescience.com/uncategorized/nuclear-energy-thorium-22072011/)

There seems to be a global trend against atomic energy, even though coal is much, much more dangerous in the long run. Germany, for example, has announced giving up all of its nuclear energy until 2022, in what has been called by many a rash and uncalculated move. However, on the other hand, other people are going for a different, more sane approach. Kirk Sorensen believes safe nuclear power can contribute significantly to the world’s energy future – provided that reactors run on liquid thorium fuel instead of solid uranium, like it is done today. Showing the courage and determination behind his claims, he launched his own company, called Flibe Energy, which aims to start the first thorium reactors in 5 to 8 years. Sorensen claims he also wants to redefine the general opinion on nuclear energy, showing how relatively clean and cost effective it is, contrary to the popular belief, which fears nuclear waste and nuclear power accidents. This mission is extremely tougher after the incidents which took place at the Fukushima plant in Japan. “In the 40s and 50s they had an expansive definition of what nuclear power was – it wasn’t just solid fuel uranium reactors,” said Sorensen, who is Flibe’s president. “But that’s what it has come to mean now.” What is ironic is that Thorium lost the battle against Uranium because it doesn’t have any lethal waste products, like Uranium has Plutonium for example; thus, the waste couldn’t be used for military purposes, which was a clear goal during the Cold War years. Today, other countries, especially China and India are pursuing Thorium reactors. Although in some cases Thorium does produce Plutonium as a waste product itself, the waste is less hazardous than other mixes of plutonium waste and there is much less of it. Also, Thorium based fuels are much more effective than Uranium, so the same amount of energy could be produced with less fuel. “The hotter you can get, the more efficiently you can turn heat into electricity,” said Sorensen. “Typical reactors today, they only get about one third conversion efficiency. We can get about half.” He also claims that in his design, thorium “isobreeds”, meaning it creates as much fissile fuel as it burns up. Of course, perhaps the most powerful enemy he will have to face is the nuclear supply chain which is heavily vested in solid uranium 235. But this seems like a very healthy move, and one we should definitely keep an eye out in the following years. 

Thorium doesn’t have nuclear bomb stigma – it’s perceived as clean energy

Garrimond 7-18 (Stuart, teaches science and health sciences at Wiltshire College in the United Kingdom, 7-18-11, “Time to change how we view ‘nuclear power’,” http://www2.tbo.com/news/opinion/2011/jul/18/meopino2-time-to-change-how-we-view-nuclear-power-ar-244357/)
So even if thorium reactors won't scare the neighbors with radioactive emissions and can't be turned into a nuclear bomb, they certainly aren't the sort of thing you want to bang together in your garage on a rainy Sunday afternoon. The promise of a safer, cleaner, more abundant power source is exciting, but the thorium ship is about to leave the dock. China, India and Japan have all cottoned on and are pressing ahead with funded thorium energy programs. Their reactors could be online and generating electricity within about five years. The USA and Europe are also in an ideal situation to exploit this technology but are getting left behind. Kutsch told me that the West is being stifled by lack of funding and "endless regulation meant for uranium and plutonium." To date, the only active liquid-fluoride thorium reactor project in the United States is that of Sorenson's start-up company. Europe has none. I know we all want a better, more sustainable future for both us and our children; but if we want to get serious about a "clean energy breakthrough" we need to be serious about change. The way we think about "nuclear power" needs to change. Laws need to change, and policies need to change. It's time both we and politicians seriously listen to what visionaries like Sorenson and Kutsch are saying. Embracing these new technologies could mean that our future has the potential to be a very bright one — and hopefully one without the smell of kerosene.

Waste NB
Thorium improves nuclear energy safety by 95% - avoids nuclear disasters and radioactive emissions

Garrimond 7-18 (Stuart, teaches science and health sciences at Wiltshire College in the United Kingdom, 7-18-11, “Time to change how we view ‘nuclear power’,” http://www2.tbo.com/news/opinion/2011/jul/18/meopino2-time-to-change-how-we-view-nuclear-power-ar-244357/)
We are in an increasingly energy-hungry world. As we sit enjoying breakfast in well-lit, air conditioned homes, Nigeria is crippled by power outages. The most rapidly developing African nation is blighted by near-continuous black-outs. At night, families huddle around kerosene burners for heat and light. However, we in the West are not immune to the perils of energy shortages. Oil supplies are dwindling, and the USA's aging electricity grid is buckling under our insatiable appetite for 24/7 air conditioning, computing and entertainment. Washington, D.C., recently saw a new wave of blackouts — one, ironically, causing a shutdown in the nation's electricity control center. Unless something is done soon, our future could be a very dark one. A few weeks ago I wrote an article about an alternative nuclear power called thorium reactors ("The future of nuclear power after Fukushima," Views, April 17). Promising clean, affordable, safe power, thorium energy could meet the world's needs both for today and tomorrow. Not everyone saw it that way: The piece was greeted by Tampa readers with a mixture of fervent excitement and cautious skepticism. Many wanted more answers — surely, the solution can't be that simple. So, in an attempt to get to the core of the matter, I approached some experts to get those questions answered. Kirk Sorenson is the nation's figurehead in the "clean nuclear power" revolution. He became inspired about thorium energy while working as a novice engineer for NASA. By chance, he stumbled upon an old nuclear power manuscript from the 1950s. Thumbing through its dusty pages he was instantly captivated by the potential of this long-neglected technology. After half a career dedicated to researching and testing thorium power, Sorenson is now the USA's top thinker in alternative nuclear power. So convinced that thorium offers real solutions, he even ditched his day job to form a new thorium-energy company, Flibe Energy. Had Fukushima, Chernobyl and Three Mile Island been thorium reactors, it is unlikely the word "disaster" and "atomic energy" would be so synonymous, Sorenson exhorts: "The key to safety is the fluoride reactor technology." John Kutsch, another leading light in thorium technologies and executive director of the Thorium Energy Alliance, agrees. "Fukushima absolutely, positively would not have happened. … It would have been impossible to hurt [a thorium reactor] by flooding them. They would have just frozen in place," he says. Thorium reactor technology sounds too good to be true. In terms of efficiency and waste, thorium reactors would blow conventional nuclear power off the map – they are to conventional atomic energy what a hybrid car is to a gas-guzzling Chevrolet. Thorium is plentiful, and radioactive waste is negligible. So I probed Sorenson, "There must be some disadvantages?" His reply was telling: He insists that the main problem with thorium energy is "that people don't know about it." He went on: Moving forward with thorium-generated electricity means "educating the populace that liquid-fluoride thorium reactor technology can solve the issues of nuclear power that have troubled them in the past." The stigma of "nuclear" is a tough one to shake. Because of this, it seems many of us would rather stay in the comfort of our aging Chevrolets. These staunch advocates of alternative nuclear power are not without their skeptics. Among them is geology expert Dr. Chuck Magee from the Australian National University. Something of a lone voice in a climate of enthusiasm, Magee insists that thorium is neither as abundant nor as foolproof as Sorenson and Kutsch would have us believe. Kutsch rebuffs his comments, saying, "Thorium is more abundant than lead [and] is usable practically right from the ground, so no filthy refining is needed." Nevertheless, even enthusiastic Sorenson concedes that thorium may not be perfect. Thorium reactors offer "about 95 percent safety improvement [but] you can still build an unsafe thorium reactor if you're a bad or incompetent engineer." 

Thorium is inherently safer – self-draining avoids radioactive meltdowns

Worthington 7-4 (Bryony, climate change writer, wrote the first report in the UK calling for the introduction of 'carbon budgets', was the brains behind the Friends of the Earth 'Big Ask' campaign, and helped the UK Government launch its first public awareness campaign, 7-4-11, “Why thorium nuclear power shouldn't be written off’,” http://www.guardian.co.uk/environment/2011/jul/04/thorium-nuclear-power)

We worry about a "meltdown" in a solid-uranium reactor because it can lead to the release of radioactivity. But many features of a LFTR make it inherently safer. A liquid fuel is the normal mode of operation, which means the reactor can be designed to automatically drain itself into a walk-away safe configuration in the event of a problem. A well-designed LFTR won't require emergency power or human intervention to shut down safely. The fluoride fuel form doesn't react with air and water and traps potentially dangerous elements like strontium and cesium as chemically-stable salts. LFTRs achieve high temperatures at normal pressure, unlike water-cooled reactors which require operating at high-pressures leading to safety concerns.

No waste – thorium is efficient, recyclable, and diversified in energy generation

Worthington 7-4 (Bryony, climate change writer, wrote the first report in the UK calling for the introduction of 'carbon budgets', was the brains behind the Friends of the Earth 'Big Ask' campaign, and helped the UK Government launch its first public awareness campaign, 7-4-11, “Why thorium nuclear power shouldn't be written off’,” http://www.guardian.co.uk/environment/2011/jul/04/thorium-nuclear-power)

Another long-lasting concern is the waste generated in today's reactors because they use less than one per cent of the energy in their fuel and generate plutonium as a waste product. But a LFTR uses thorium and burns it up nearly completely. Even the miniscule amount of waste has beneficial uses in medicine and exploration. The fluoride fuel used in a LFTR is impervious to radiation damage, allowing us to recycle the fuel into another reactor when the current one finishes its useful life. We can also use LFTRs to destroy existing stocks of separated plutonium rather than waiting tens of thousands of years for it to decay away. LFTRs can use up plutonium or highly-enriched uranium from decommissioned weapons to get the fission reaction started and thereafter run only on thorium. Yet another problem is that today's reactors need to be built big and only produce one product—electricity. But LFTRs can be built small and they can be distributed geographically – even to generate combined heat and power. They can also be operated in a responsive and flexible manner – thus complementing rather than competing with intermittent renewables. We worry about the environmental effects of mining and processing uranium. But thorium is far more abundant than uranium and is being mined already in the search for rare-earth minerals for renewable energy generators. Thus we don't need new mining for LFTRs—actually much less—and we can use thorium highly efficiently.

Thorium’s passive draining is inherently safer than conventional reactors

Sorenson 7-4 (Kirk, nuclear technologist, spent much of his career researching the potential of thorium fission reactors, founded a company, Flibe energy, 7-4-11, “Could thorium solve the world’s energy problems [interview with Sander Olsen],” http://nextbigfuture.com/2011/07/could-thorium-solve-worlds-energy.html)
Question: What about safety, reliability, and simplicity of operation? A properly designed LFTR approach would be inherently safer, simpler, and more reliable than conventional fission reactors. Thorium reactors will incorporate a "freeze plug" at the bottom made of the vessel, made from fluoride salt. So if a reactor loses all power, the plug melts, and the core drains out into a passively cooled drain tank. That is something that cannot be done with solid fuels. This passive approach is inherently safer than the active safety measures used in light water reactors. 

Electricity NB
Thorium provides the cheapest electricity – 1 cent/kilowatt 

Sorenson 7-4 (Kirk, nuclear technologist, spent much of his career researching the potential of thorium fission reactors, founded a company, Flibe energy, 7-4-11, “Could thorium solve the world’s energy problems [interview with Sander Olsen],” http://nextbigfuture.com/2011/07/could-thorium-solve-worlds-energy.html)

Question: What is the anticipated cost per kilowatt-hour? Although we don't have hard data on this yet, we anticipate that Thorium reactors will provide electricity for less cost than any other competing solution. I think that it is feasible to eventually get to 1 cent per kilowatt hour using this technology.

Spending NB
Thorium reactors are much cheaper – infrastructure’s compact

Sorenson 7-4 (Kirk, nuclear technologist, spent much of his career researching the potential of thorium fission reactors, founded a company, Flibe energy, 7-4-11, “Could thorium solve the world’s energy problems [interview with Sander Olsen],” http://nextbigfuture.com/2011/07/could-thorium-solve-worlds-energy.html)
Question: How would a thorium reactor stack up against a conventional fission reactor? For thorium utilized in a LFTR, thorium has compelling benefits over conventional uranium light water reactors. LFTR has the benefit of operating at high temperature but low pressures. That obviates the need for 9 inch steel pressure vessels, and thick concrete containment structures. Everything gets smaller with Thorium and fluoride salts, and that provides a substantial economic benefit. 
AT: Sorenson Bad
Sorenson leads the nuclear power debate – his findings are grounded in research and testing

Garrimond 7-18 (Stuart, teaches science and health sciences at Wiltshire College in the United Kingdom, 7-18-11, “Time to change how we view ‘nuclear power’,” http://www2.tbo.com/news/opinion/2011/jul/18/meopino2-time-to-change-how-we-view-nuclear-power-ar-244357/)
I approached some experts to get those questions answered. Kirk Sorenson is the nation's figurehead in the "clean nuclear power" revolution. He became inspired about thorium energy while working as a novice engineer for NASA. By chance, he stumbled upon an old nuclear power manuscript from the 1950s. Thumbing through its dusty pages he was instantly captivated by the potential of this long-neglected technology. After half a career dedicated to researching and testing thorium power, Sorenson is now the USA's top thinker in alternative nuclear power. So convinced that thorium offers real solutions, he even ditched his day job to form a new thorium-energy company, Flibe Energy.
AT: No Supply
Thorium provides the cheapest electricity – 1 cent/kilowatt 

Sorenson 7-4 (Kirk, nuclear technologist, spent much of his career researching the potential of thorium fission reactors, founded a company, Flibe energy, 7-4-11, “Could thorium solve the world’s energy problems [interview with Sander Olsen],” http://nextbigfuture.com/2011/07/could-thorium-solve-worlds-energy.html)
Question: How extensive are thorium deposits? Although I'm not a geologist, thorium is actually a surprisingly abundant substance. Thorium is found in the vicinity of rare earth elements, and rare-earth prospectors are practically willing to give thorium away for free. So we have enough thorium to last for centuries, if not longer. 
NUCLEAR POWER

***NUCLEAR POWER GOOD

Global Warming

Nuclear Power solves global warming- advantages outweigh the risks

Christian Science Monitor 10
(CSM, “Global warming heats up a nuclear energy renaissance,” 8/9/10, http://www.csmonitor.com/Environment/2010/0809/Global-warming-heats-up-a-nuclear-energy-renaissance, CJC)

"This point" is the nuclear renaissance that Dominion, and the industry as a whole, seems to be enjoying. Global warming has energized the quest for clean, carbon-free energy that won't add to the greenhouse effect; and the BP oil spill has added to the distaste for fossil-fuel dependence. Public and political acceptance of nuclear power as a logical large-scale alternative to fossil fuel is higher than it has been in a generation. Once mainly associated with mishaps like Three Mile Island and Chernobyl – not to mention bumbling nuclear plant worker Homer Simpson – the energy source now has support from 62 percent of Americans, a Gallup Poll found in March. That's the highest since Gallup began asking about the topic in 1994. Even former foes like Stewart Brand, founder of the Whole Earth Catalog and an alternative-energy crusader, and Mark Udall, a member of the Udall family Democratic political dynasty that has stewarded natural resources, are rethinking the nuclear energy option. They're influenced more by the immediately tangible environmental consequences of greenhouse gases than by possible radiation disasters. Likewise, President Obama has taken steps to push the new thinking into action. In February, he announced federal government loan guarantees to build the first new power plants in three decades. And construction of these plants is encouraged by a comprehensive energy and climate change bill introduced in Congress in May. To Grecheck and other supporters, the reason for such a renaissance is clear: The country has at last realized that nuclear power's advantages far outweigh its risks. It already generates about one-fifth of the nation's electricity, and advocates say it could provide much more as it reduces the reliance on carbon-producing fuels such as coal and oil. 

Nuclear power solves global warming, the economy, and terrorism- we indict your authors
Watts 11- Former Meteorologist for 25 years, climate specialist
(Anthony (Guest post Michael Dickey), “Anti-Nuclear power hysteria and its significant contribution to global warming,” 3/30/11, anti-nuclear-power-hysteria-and-it, CJC)

All of these facts lead to one conclusion: if manmade global warming is a real problem, then it was in fact caused by environmental alarmism. That is not to say that some environmentalism has not been good, but this atrocious abandonment of reason hangs as an ominous cloud over everything environmentalists advocate. Rational environmentalists, such as James Lovelock, who want a high standard of living for humans and a clean planet are quick to change their minds about nuclear power. Irrational environmentalists who actually do not desire wealthy, comfortable lives for all people on the planet–as well as a clean planet–actively oppose nuclear power. Nuclear power is a litmus test for integrity within the environmentalist community. If you want to spur the economy, stop global warming, and undermine the oil-fueled, terrorist-breeding, murderous theocracies of the world, the solution is simple: build nuclear power plants. 

Oil

Nuclear energy solves oil – ends war
Mian 11- Retired senior World Bank official, Director of the general office of utility regulation

(Zia, “Energy sustainability and supply security,”7/17/11, http://jamaica-gleaner.com/gleaner/20110717/focus/focus9.html, CJC) 

 Professor Charles Forsberg, executive director of the MIT Nuclear Fuel Cycle Project, while discussing the energy challenges that the United States faces, postulated that the global energy future would be determined by two sustainability goals: a) non-reliance on imported crude oil; and b) ensuring that there is no climate change. He argued that oil and gas reserves are mostly concentrated in politically volatile regions (such as the Persian Gulf) and their availability and prices are driven by political decisions. He challenged the participants to research the history and discover for themselves that all major global conflicts, including the World Wars, originated from the political desire to control the global oil resources. 
Solves oil dependency and is feasible

Zawatsky, 08 – chief executive officer of havePower, LLC.  (Jay, “Inside Track: Going Nuclear on Energy”, The National Interest, 4/9, http://www.nationalinterest.org/PrinterFriendly.aspx?id=17332]

The mainstream media and petty politicians would have Americans believe that we are faced with a set of mutually exclusive, insoluble problems: energy security, environmental security, giant budget deficits and ever-expanding trade deficits. But these challenges can't be separated-they are all related symptoms of the same basic problem, energy. And thankfully, we don't need an Alexander, great or otherwise, to meet the challenges posed by it. In fact, something of a silver bullet exists: nuclear energy. How is nuclear power the cure to all that ails us? Here's how: We import ten million barrels of oil every day. That costs us one billion dollars every day, adding $365 billion each year to our trade deficit. Nearly all of that imported petroleum goes into transportation fuels. Replacing all of the imported-oil horsepower with an equivalent amount of nuclear-generated power eliminates nearly 30 percent of the trade deficit. But how do you run cars on nuclear power? The answer can be found in two words: "hydrogen" and "hybrids." If America constructed 104 new nuclear plants, we would add enough base electrical capacity to power every car and truck on the road today, because electricity can convert water into hydrogen (H2O plus electricity equals H2 plus O2) to fuel both modified internal-combustion engines and fuel-cell electric engines. And by adding plugs to existing gas-electric hybrids, owners could refuel their cars at home. Why 104 new nuclear plants? Because we already have that many in operation. We simply build two thousand additional megawatts of capacity at each current location. Then we avoid the not-in-my-backyard problem. And there's no need to worry about safety: the days of Chernobyl-type facilities are long gone. That was an Edsel. A nuclear plant designed today is a Lexus. Why hydrogen? Because it is made from water. Not a carbon atom in sight, so no greenhouse gases. When hydrogen is combusted in a modified internal-combustion engine (yes, the technology is off the shelf) or used to power a fuel cell (without combustion), it produces no harmful by-products. Plug-in hybrids? That's a no-brainer. Adding plugs to basic gas-electric hybrids would allow commuters to "refuel" at home, overnight (when, conveniently, electric rates are lower). As most round-trip commutes are less than fifty miles, not a drop of gasoline would be burned the whole workweek, and not a wisp of greenhouse gasses would be emitted, assuaging European concerns about America's energy use. So that solves the trade deficit, the energy deficit and the environmental issue. But what about the budget deficit? Easy: We need to increase the capacity of the nuclear plants and secure them against terrorist attack. We need to build the electrolyzers and compressors to be placed at every service station in America, to convert water into compressed hydrogen to fuel cars and trucks. We need to increase the capacity of the power-transmission lines to deliver the larger supply of electricity to the service stations. We need to build the plug-in hybrids and the appliances for rapid recharging. All of this building and manufacturing adds wages and profits to the economy. The nuclear facilities are built here, with American labor and American equipment. The electric transmission lines are built here, with American labor and equipment. The electrolyzers and compressors and plug-in hybrids should be built here, with American labor and equipment. And these are high-wage positions in engineering, construction and manufacturing. The added wages and profits mean substantially higher income tax collections (without raising tax rates). On the expense side of the ledger, military spending, to maintain the forward posture of our forces to keep the oil flowing to our country, could be reduced substantially. Increased revenue and reduced spending. That's the sweet sound of deficit reduction that you're hearing. How much does this all cost? Less than you would think. Far from breaking the bank, it will actually enrich the treasury.
Nuclear Power Try/Die

Star this card – even if nuclear power is vulnerable, it is comparatively better than the alternatives

Epstein 11 (Alex, fellow at the Rand Institute, specializes in energy issues; BA from Duke University, was editor and publisher of the Duke Review for two years. “Nuclear Power Is Extremely Safe -- That's the Truth About What We Learned From Japan”. July 23, 2011.  http://www.foxnews.com/opinion/2011/07/23/nuclear-power-is-extremely-safe-thats-truth-about-what-learned-from-japan/) AK
The grounds for this move, and similar proposals in Switzerland, Italy, and other countries, is safety. As the Swiss energy minister put it, “Fukushima showed that the risk of nuclear power is too high.” In fact, Fukushima showed just the opposite. How’s that? Well for starters, ask yourself what the death toll was at Fukushima. 100? 200? 10? Not true. Try zero. To think rationally about nuclear safety, you must identify the whole context. As the late, great energy thinker Petr Beckmann argued three decades ago in his contrarian classic "The Health Hazards of NOT Going Nuclear," every means of generating power has dangers and risks, but nuclear power “is far safer than any other form of large-scale energy conversion yet invented.” To date, there have been devised only five practical means of producing large-scale, affordable, reliable energy: coal, natural gas, oil, hydroelectric, and nuclear. (Although widely-hyped and frequently subsidized, solar and wind power -- which generate energy from highly diffuse and intermittent sources -- have failed for forty years to deliver.) Whether you’re concerned about a dangerous accident or harmful emissions, a nuclear power plant is the safest way to generate power. The key to nuclear power’s safety, Beckmann explains, is that it uses a radioactive energy source--such as uranium. In addition to having the advantage of storing millions of times more energy per unit of volume than coal, gas, or water, the radioactive material used in power plants literally cannot explode. Ridiculing the scare tactics that a nuclear power plant poses the same dangers as a nuclear bomb, Beckmann observes: “An explosive nuclear chain reaction is no more feasible in the type of uranium used as power plant fuel than it is in chewing gum or pickled cucumbers.” The one danger of running a nuclear plant is a large release of radiation. This is extremely unlikely, because nuclear plants contain numerous shielding and containment mechanisms (universal in the civilized world but callously foregone by the Soviets in their Chernobyl plant). But in the most adverse circumstances, as Fukushima illustrated, the cooling system designed to moderate the uranium’s heat can fail, the backups can fail, the radioactive material can overheat to the point that the plant cannot handle the pressure, and a radiation release is necessary. Yet, even then, it is extremely unlikely that the radiation levels will be high enough to cause radiation sickness or cancer--and radiation in modest quantities is a normal, perfectly healthy feature of life (your blood is radioactive, as is the sun). And even the worst nuclear accident gives neighbors a luxury that broken dams and exploding refineries do not: time. While many, many things went wrong at Fukushima, as might be expected in an unprecedented natural disaster, what is more remarkable is that thanks to the fundamental integrity of the nuclear vessel and the containment building, none of the power plant’s neighbors have died, nor have any apparently been exposed to harmful levels of radiation. (The Japanese government has announced that eight of 2,400 workers have been exposed to higher-than-allowed amounts of radiation, but these amounts are often hundreds of times less than is necessary to do actual damage.) Now imagine if a 9.0 earthquake and 40 foot tsunami had hit a hydroelectric dam; thousands of people could have died in the ensuing flood. Or what if they had hit a natural gas plant or oil refinery or coal plant? These structures could have suffered explosions, such as the type we saw on BP’s Deepwater Horizon platform in the Gulf of Mexico, or just collapsed and spewed debris and pollution throughout the area. The Fukushima nuclear plants, with their incredible resilience, almost certainly saved many, many lives. Nuclear power also saves lives that would otherwise be lost to pollution. A nuclear power plant has effectively zero harmful emissions. (It generates a small amount of waste, which France, among other countries, has demonstrated can be both re-used economically and stored safely.) By contrast, fossil fuel plants generate various forms of particulate matter that strongly correlate with higher cancer rates. We should not “‘knock coal,’” Beckmann stressed, as fossil fuel plants are vital for human survival for decades to come, but we should recognize that new nuclear power plants are far safer than the status quo. The perversity of using nuclear power’s demonstrated safety as a black mark against it is not new. Beckmann’s book came out in 1976--three years before the Three Mile Island “disaster,” which nuclear critics capitalized on, even though it was, as Beckmann later wrote, “history’s only major disaster with a toll of zero dead, zero injured, and zero diseased.” Still, environmentalists shut down nuclear plants, oblivious to the accidents they could have prevented. In just the three years leading up to Three Mile Island, Beckmann observed, “dam disasters have killed thousands of people (at least 2,000 in India in August 1979); many hundreds have died in explosions and fires of gas, oil, butane, gasoline, and other fuels . . . ” As a consequence of the anti-nuclear hysteria in Beckmann’s time, the U.S. government made it either impossible or economically prohibitive to build new plants, in the name of “safety.” Fukushima has affirmed that nuclear is the safest form of power in existence. Any government that fails to recognize this is endangering its citizens’ health.

Sustainable

Nuclear Energy Sustainable- High startup costs offset by low operation costs

Daily Energy Report 11

(The Daily Energy Report, “The Economics of Nuclear Power,” 6/9/11, http://oilprice.com/Alternative-Energy/Nuclear-Power/The-Economics-of-Nuclear-Power.html, CJC)
From the beginning, the basic attraction of nuclear energy has always been its low fuel costs compared with those for coal, oil and gas-fired plants. Unlike other sources, Uranium must be processed, enriched and fabricated into fuel elements, with roughly half of the cost associated with enrichment and fabrication, according to NEI Data. Allowances must also be made for the management of radioactive used fuel and the ultimate disposal of this used fuel or the wastes separated from it. However, as reported by similar data from a Finnish Study, even with these additional costs included, the total fuel costs of a nuclear power plant are typically about a third of those for a coal-fired plant, and between a quarter and a fifth of those for a gas combined-cycle plant. 

Sustainable- ridiculous profit margins at a decreased cost to consumers
Daily Energy Report 11

(The Daily Energy Report, “The Economics of Nuclear Power,” 6/9/11, http://oilprice.com/Alternative-Energy/Nuclear-Power/The-Economics-of-Nuclear-Power.html, CJC)

In summary, Nuclear power has long been economically characterized by its higher upfront costs when compared with fossil energy. However if its lower fuel costs (including resistance to price sensitivity), as well its savings in operations costs, are considered, Nuclear Power has a significant long-term advantage over fossil and gas forms of power generation. As confirmed by the World Nuclear Association’s Report, which summarizes intergovernmental analysis published by the International Energy Agency, the value of nuclear power in providing price stability, security of energy supply, and low-emission base load electricity at a reasonable cost is finally being recognized. This, in addition to on-going developments and advancements in technology, makes the “new economics” of nuclear power much more competitive and ultimately less expensive than other forms of electricity generation. 

Nuclear energy is sustainable- Key to CO2 mitigation and economic growth

Mallah​ 10- Devi University India nuclear power expert

(Subhash, “Nuclear energy option for energy security and sustainable development in India,” 11/10/10, http://india.mit.edu/~varun_ag/readinggroup/images/d/db/Nuclear_Energy_Option.pdf, CJC)

The energy security and sustainable development is the prime focus nowadays for the countries of the world. Developing countries are under pressure to mitigate green house emissions. Because energy is the main driver for any economy to grow with rapid pace. India is also a developing country therefore similar pressure to reduce green house gas has been imposed from the community of the world. In this paper, several scenarios have been developed for the energy security as well as for green house gas mitigation. The above discussions of various scenarios show that if only c advanced nuclear technologies are applied to the power sector we cannot get a sustainable energy future. An integrated approach is required for the resource generation and also for the CO2 mitigation. The introduction of advanced nuclear technologies in Indian power sector can change the proportion of each resource for electricity generation but cannot reduce significantly the carbon dioxide. Since Indian power sector emits major proportion of carbon dioxide in the atmosphere, therefore, at present it feels huge pressure to switch over to the renewable sources for power generation. Due to high investment cost and gestation period it is not viable in near future. Therefore, the holistic approach of energy conservation is most suitable at this time for immediate action. The nuclear energy is also considered as clean energy in context of global warming. So there is an urgent need to install centralized power plants for long-term energy supply and reduce environmental  externalities. Various scenarios show a reduction of carbon dioxide. Full energy savings potential with advanced nuclear shows about 52% carbon dioxide reduction in the year 2045. 
Nuclear energy key to sustainability- all other methods fail
Mian 11- Retired senior World Bank official, Director of the general office of utility regulation

(Zia, “Energy sustainability and supply security,”7/17/11, http://jamaica-gleaner.com/gleaner/20110717/focus/focus9.html, CJC) 

It is clear that the global energy future would be determined by sustainability goals. Oil is not likely to provide sustainability, as its price would continue to be determined by non-energy fundamentals (eg geopolitics, financials, hedge funds or commodity-price speculations). It is within these sustainability goals that the nuclear energy would play an important role in the future supply and security. Vision 2030 Jamaica, having recognised these sustainability goals, has placed emphasis on: "An energy sector that possesses the flexibility and creativity to adopt and adapt to new and appropriate energy technologies (such as fuel cells, small nuclear plants) that may emerge over the long term."

Thorium Good

New technologies like thorium solve all of your offense
The Week 11 (Major news corporation associated with Yahoo and RealClearPolitics, citing Michael Anissimov, science and technology writer for the Singularity Institute. “Could thorium make nuclear power safe?” March 23, 2011. http://theweek.com/article/index/213611/could-thorium-make-nuclear-power-safe) AK
Why are fans so excited about it? Thorium-fueled reactors are supposed to be much safer than uranium-powered ones, use far less material (1 metric ton of thorium gets as much bang as 200 metric tons of uranium, or 3.5 million metric tons of coal), produce waste that is toxic for a shorter period of time (300 years vs. uranium's tens of thousands of years), and is hard to weaponize. In fact, thorium can even feed off of toxic plutonium waste to produce energy. And because the biggest cost in nuclear power is safety, and thorium reactors can't melt down, argues Michael Anissimov in Accelerating Future, they will eventually be much cheaper, too. How cheap would it be? If a town of 1,000 bought a 1-megawatt thorium reactor for $250,000, using 20 kilograms of thorium a year with almost no oversight, every family could pay as little as $0.40 a year for all their electricity, Anissimov predicts. And small reactors like that aren't just potentially cost-effective, he says; they're much safer, too. Where can we get thorium? Lots of places. The U.S. has an estimated 440,000 metric tons, Australia and India have about 300,000 metric tons, and Canada has 100,000 metric tons. Until recently, U.S. and Australian mining companies threw it away as a useless byproduct. There is enough thorium to power the earth for about 1,000 years, boosters say, versus an estimated 80 years' worth of uranium. If thorium's so great, why do we use uranium? To make a "long story very short and simple," says The Star's Antonia Zerbisias, weapons and nuclear subs. U.S. researchers were developing both uranium-based and thorium-based reactors in the Cold War 1950s, but thorium doesn't create weapons-grade plutonium as a byproduct. Plus, nuclear submarines could be designed more easily and quickly around uranium-based light-water reactors.

New technology will be developed – solves every reason squo nuke power fails

Zerbisias 11 (Antonia Zerbisias, writer, Toronto Star, citing nuclearinsider.org and World-Nuclear.org. “Thorium touted as The Answer to our energy needs” March 25, 2011 http://www.thestar.com/news/insight/article/960564--thorium-touted-as-the-answer-to-our-energy-needs) AK
Coal’s too dirty, hydro can’t meet all our needs, power from wind and solar is intermittent, and oil? Well, the world just keeps going to war over that. Which is why the idea of thorium-based reactors has exploded into the nuclear debate. This radioactive metal is increasingly being touted as The Answer. “Here’s a solution that’s in front of us that can solve multiple problems,” says retired physicist and IT specialist Robert Hargraves. “It can tackle global warming. To the extent that we can make fuel, we can reduce our dependency on the Mideast.” Brief chemistry refresher course: atomic number 90, symbol Th, just two protons fewer than uranium, and four fewer than plutonium, shiny, silvery-white — and almost as common as dirt. The metal was discovered in 1828 and named for Thor, the Norse god of thunder. Thorium’s fans — nuclear scientists and engineers, chemists and physicists, even some environmentalists — have become almost cult-like in their promotion of thorium as the solution to most of the world’s energy problems. They say that, among other things, a well-designed thorium-fuelled plant beats the uranium-based system on all fronts. For one thing, there’s enough easily mined thorium in the ground to power the world for a thousand years. According to the U.S. Geological Survey, the United States has an estimated 440,000 tonnes, Australia and India about 300,000 tonnes each, and Canada about 100,000 tonnes. It’s supposedly safer and produces much less waste. The waste it does produce loses its radiotoxicity in about 300 years, as opposed to tens or hundreds of thousands for conventional uranium waste. Plus, get this, it actually feeds on radioactive plutonium waste, one of the nastiest substances on earth, as part of its power-generating process. That’s important because the disposal of plutonium is probably the nuclear industry’s most vexing problem. Although there are no thorium reactors currently in operation, they have worked in the past, in both the U.S. and the former Soviet Union. Right now China and India are developing them. According to their proponents, liquid fluoride thorium reactors (LFTRs) would be much smaller in scale than the nuclear plants in Pickering and Darlington, and would be resistant to what scientists refer to as proliferation — the manufacture of nuclear weapons. Interest in thorium has intensified so much that a previously esoteric website called Energy From Thorium ( http://energyfromthorium.com/) has been crashing. Its host and creator, Kirk Sorenson, an Alabama-based NASA veteran, nuclear technologist and aerospace engineer, has had to apologize to his growing number of Facebook followers for server crashes. So besieged is he with requests for interviews about thorium — whose cult-like following says one tonne of it produces as much energy as 200 tonnes of uranium or 3,500,000 tonnes of coal — that he emails his regrets to the Toronto Star that he can’t talk before this story’s deadline. But he does tell the forward-looking U.S. magazine Fast Company that, had Japan built LFTRs or molten salt reactors (MSRs) with thorium instead of the more common and conventional uranium-based light water reactors (LWRs), nobody would be looking at their Japanese-sourced foodstuffs suspiciously today. “A major problem at Fukushima was that the tsunami knocked out the emergency power system that was supposed to pump water through the plant to keep it cool,” Sorensen said. He says LFTR designs automatically shut themselves down, even if emergency power is lost. What’s more, they probably never would have reached a dangerous melting point — at least 1,400 degrees Celsius — to begin with. Explains Ottawa-based physicist David Leblanc, whose company Ottawa Valley Research Associates is developing a new generation of MSRs: “We have nothing to push the radioactive material out. We’ve got nothing that explodes. We’ve got no pressure. We’ve got no steam. We’ve got no water that could turn into hydrogen that could then explode. “There’s nothing to go boom, so to speak.” All of which helps explain why thorium has gone nuclear this month. From a few Twitter mentions a week to several thousand a day. Coverage on every major scientific website, as well as pieces in London’s Daily Telegraph and The Wall Street Journal. All of them singing the praises of this humble and largely anonymous element. Hargraves is author of the booklet “AIM High,” which attempts to demonstrate that not only can LFTRs be cleaner and greener, they probably could be built on assembly lines, one a day, like Boeing airliners, and sited in places where electricity is currently unaffordable. “My motivation is years of frustration listening to people complain about high energy prices, or wars in the Mideast, our energy dependence and now global warming — and not taking action with an effective solution,” he says on the phone from his home in Hanover, Maine. Is there really no risk of meltdown with thorium? “Meltdown just doesn’t happen,” insists Leblanc. “All of us, especially since Japan, have been doing a lot of what ifs? What if we had a tsunami? What if we had floods? What if we had a meteor strike? It’s just really hard for any of us to imagine any kind of danger to the public. It’s really hard to imagine any mess getting beyond the plant gate.”
AT: Accidents/Terror

New plants have no risk – terrorism fails, reuses fuel, no meltdown, solves warming and health issues

Svoboda 10 (Elizabeth, editor and science writer for Popular Mechanics - “Debunking the Top 10 Energy Myths”. July 7, 2010. http://www.popularmechanics.com/science/energy/debunking-myths-about-nuclear-fuel-coal-wind-solar) AK
In a recent national poll, 72 percent of respondents expressed concern about potential accidents at nuclear power plants. Some opinion-makers have encouraged this trepidation: Steven Cohen, executive director of Columbia University's Earth Institute, has called nuclear power "dangerous, complicated and politically controversial." During the first six decades of the nuclear age, however, fewer than 100 people have died as a result of nuclear power plant accidents. And comparing modern nuclear plants to Chernobyl—the Ukrainian reactor that directly caused 56 deaths after a 1986 meltdown—is like comparing World War I fighter planes to the F/A-18. Newer nuclear plants, including the fast reactor now being developed at Idaho National Laboratory (INL), contain multiple auto-shutoff mechanisms that reduce the odds of a meltdown exponentially—even in a worst-case scenario, like an industrial accident or a terrorist attack. And some also have the ability to burn spent fuel rods, a convenient way to reuse nuclear waste instead of burying it for thousands of years. Power sources such as coal and petroleum might seem safer than nuclear, but statistically they're a lot deadlier. Coal mining kills several hundred people annually—mainly from heart damage and black lung disease, but also through devastating accidents like the April mine explosion in West Virginia. The sublethal effects of coal-power generation are also greater. "The amount of radiation put out by a coal plant far exceeds that of a nuclear power plant, even if you use scrubbers," says Gerald E. Marsh, a retired nuclear physicist who worked at Argonne National Laboratory. Particulate pollution from coal plants causes nearly 24,000 people a year to die prematurely from diseases such as lung cancer. Petroleum production also has safety and environmental risks, as demonstrated by the recent oil spill in the Gulf of Mexico. INL nuclear lab's deputy associate director, Kathryn McCarthy, thinks the industry can overcome its stigma. "It's been a long time since Chernobyl and Three Mile Island," McCarthy says, "and people are willing to reconsider the benefits of nuclear energy." Nuclear plants emit only a tiny fraction of the carbon dioxide that coal plants do, and a few hundred nuclear facilities could potentially supply nearly all the energy the United States needs, reducing our dependence on fossil fuels.

A terrorist attack on a nuclear facility is not only impossible and would fail, but even a worst case scenario wouldn’t kill anyone

World Nuclear Association 11​- worldwide collection of nuclear experts in science and theory

(World Nuclear Association, “Safety of Nuclear Power reactors,” 7/26/11, http://www.world-nuclear.org/info/inf06.html, CJC)

Since the World Trade Centre attacks in New York in 2001 there has been concern about the consequences of a large aircraft being used to attack a nuclear facility with the purpose of releasing radioactive materials. Various studies have looked at similar attacks on nuclear power plants. They show that nuclear reactors would be more resistant to such attacks than virtually any other civil installations - see Appendix 3. A thorough study was undertaken by the US Electric Power Research Institute (EPRI) using specialist consultants and paid for by the US Dept. of Energy. It concludes that US reactor structures "are robust and (would) protect the fuel from impacts of large commercial aircraft". The analyses used a fully-fuelled Boeing 767-400 of over 200 tonnes as the basis, at 560 km/h - the maximum speed for precision flying near the ground. The wingspan is greater than the diameter of reactor containment buildings and the 4.3 tonne engines are 15 metres apart. Hence analyses focused on single engine direct impact on the centreline - since this would be the most penetrating missile - and on the impact of the entire aircraft if the fuselage hit the centreline (in which case the engines would ricochet off the sides). In each case no part of the aircraft or its fuel would penetrate the containment. Other studies have confirmed these findings. Penetrating (even relatively weak) reinforced concrete requires multiple hits by high speed artillery shells or specially-designed "bunker busting" ordnance - both of which are well beyond what terrorists are likely to deploy. Thin-walled, slow-moving, hollow aluminum aircraft, hitting containment-grade heavily-reinforced concrete disintegrate, with negligible penetration. But further (see Sept 2002 Science paper and Jan 2003 Response & Comments), realistic assessments from decades of analyses, lab work and testing, find that the consequence of even the worst realistic scenarios - core melting and containment failure - can cause few if any deaths to the public, regardless of the scenario that led to the core melt and containment failure. This conclusion was documented in a 1981 EPRI study, reported and widely circulated in many languages, by Levenson and Rahn in Nuclear Technology. In 1988 Sandia National Laboratories in USA demonstrated the unequal distribution of energy absorption that occurs when an aircraft impacts a massive, hardened target. The test involved a rocket-propelled F4 Phantom jet (about 27 tonnes, with both engines close together in the fuselage) hitting a 3.7m thick slab of concrete at 765 km/h. This was to see whether a proposed Japanese nuclear power plant could withstand the impact of a heavy aircraft. It showed how most of the collision energy goes into the destruction of the aircraft itself - about 96% of the aircraft's kinetic energy went into the its destruction and some penetration of the concrete, while the remaining 4% was dissipated in accelerating the 700-tonne slab. The maximum penetration of the concrete in this experiment was 60 mm, but comparison with fixed reactor containment needs to take account of the 4% of energy transmitted to the slab. See also video clip. Looking at spent fuel storage pools, similar analyses showed no breach. Dry storage and transport casks retained their integrity. "There would be no release of radionuclides to the environment". Similarly, the massive structures mean that any terrorist attack even inside a plant (which are well defended) and causing loss of cooling, core melting and breach of containment would not result in any significant radioactive releases. See also Science magazine article 2002 and Appendix 3 . Switzerland's Nuclear Safety Inspectorate studied a similar scenario and reported in 2003 that the danger of any radiation release from such a crash would be low for the older plants and extremely low for the newer ones. The conservative design criteria which caused most power reactors to be shrouded by massive containment structures with biological shield has provided peace of mind in a suicide terrorist context. Ironically and as noted earlier, with better understanding of what happens in a core melt accident inside, they are now seen to be not nearly as necessary in that accident mitigation role as was originally assumed. 

New reactor developments withstand Fukushima-like failures – are guaranteed to be safe

Provencher 11 (Rick Provencher is manager of the U.S. Department of Energy's Idaho Operations Office. “INL reactors can withstand an earthquake” April 29, 2011. Public statement accessed on Idaho Mountain Express website. http://www.mtexpress.com/index2.php?ID=2005136416) AK
Japan's nuclear crisis has communities around the world scrutinizing nearby nuclear facilities. Idaho National Laboratory welcomes a public dialogue about its nuclear mission and emergency preparedness. Lab leaders will team with state, tribal and local officials and community groups to hold open houses in Idaho communities this spring. We hope you'll attend an open house or public tour. (More info is at https://secure.inl.gov/NuclearMissionsAndSafety/). In the meantime, here's some fuel for discussion. First and foremost, we want Idahoans to feel confident that INL's nuclear facilities do not threaten public health and safety. The Department of Energy's Idaho site sits on the Eastern Snake River Plain, which is seismically quiet compared to the surrounding mountains. Nevertheless, INL's advanced test reactor emergency systems are designed to withstand very large postulated ground accelerations—nearly 10 times what the site felt during the roughly 7.0-magnitude Mount Borah earthquake in 1983. During that quake, the reactor safely shut down exactly as it was designed to do. Redundant and diverse power and water supplies ensure reactor safety under routine and abnormal circumstances. If power is lost, multiple seismically stable backup power systems and water reserves can keep coolant flowing to the reactor long enough to keep it safe. The reactor requires less than an hour of forced cooling to maintain safety after shutdown. Unlike commercial power reactors built to make lots of heat to turn a turbine, the advance test reactor is designed to expose test materials to large quantities of neutrons. It contains far less nuclear fuel than a power reactor—its entire core weighs less than one fuel element in a typical commercial reactor. The fuel doesn't get nearly as hot, and it cools faster. The Department of Energy maintains an extensive, extremely sensitive radiation-monitoring network around INL. Air monitoring devices are checked continually and any elevated readings would be rapidly reported to the public. Quarterly and annual summaries are available for public review. Environmental standards that were the norm in the early days of the site are no longer acceptable, and we understand that past practices impacted public trust. We're committed to winning it back. Radioactively contaminated materials buried in Idaho are being exhumed, characterized, repackaged and shipped to the licensed disposal facility in New Mexico faster than anywhere else in the DOE complex. These materials will leave Idaho as early as 2015, three years ahead of the Idaho settlement agreement schedule. Our cleanup contractors have done an impressive job staying on schedule and significantly under budget. Eleven of 15 liquid waste tanks have been emptied, cleaned and grouted. The remaining liquid stored in robust stainless steel tanks will be converted to a dry granular solid by the end of 2012 and safely stored above ground in containers that can isolate it from the environment. Used fuel is safely stored in two pools. Both are built to withstand severe earthquakes estimated to occur about once every 10,000 years. Plus, the pools contain many volumes of surplus water to help ensure that fuel stays covered in the extremely unlikely event of a loss of power. We take the safety and security of INL facilities seriously because the lab's mission is serious. INL leads the nation's nuclear energy research efforts by supporting university nuclear programs, current commercial U.S. reactors, and development of advanced reactor materials and designs. This work helps improve the safety and efficiency of nuclear power, the nation's largest source of emission-free electricity. And because energy security underlies the nation's economic competitiveness, the continued safe and efficient production of nuclear energy should be important to Idahoans and Americans alike. 
AT: Indicts

Nuclear Lobby indicts are a lie- nuclear power is the most viable option for the future (alternately- all their authors are oil lobbyists) 
Mian 11- Retired senior World Bank official, Director of the general office of utility regulation

(Zia, “Energy sustainability and supply security,”7/17/11, http://jamaica-gleaner.com/gleaner/20110717/focus/focus9.html, CJC) 

When one speaks of nuclear energy, it is interpreted by some that a nuclear lobby is driving the thought process. Nothing could be further from reality. Countries need to have a vision to move forward and secure their future. In the case of Jamaica, energy cost has been a hurdle to growth, as well as an impediment to international and regional competitiveness of the productive sector. It is a fact that more than 94 per cent of Jamaica's energy needs are met from imported oil. Reluctance of successive administrations to make timely decisions to add adequate generation capacity, thus avoiding costly blackouts, have resulted in the acquisition of high-cost peaking generation plants on an emergency basis. These plants are run on diesel oil and, at present, provide a substantial part of our baseload electricity. Such baseload capacity is expensive in comparison to conventional baseload generation. If this situation is not reversed, we face a bleak future. During the early 1990s, the vision for Jamaica's power sector was to develop coal-fired baseload generation capacity at Salt River to be commissioned in either 2001 or 2002. A lot of preparatory work was done to achieve this objective, including a Japanese grant through the World Bank to provide technical assistance for this project. Unfortunately, lack of investment decisions on this strategy ultimately resulted in the addition of diesel fuel-based generation capacity that was acquired during the early 2000s to avoid blackouts. By 2001, developments in the LNG industry had made it more attractive to deploy combined-cycle technology while using low-cost natural gas as the diversification fuel. This vision proposed a timeline to bring LNG to Jamaica by 2005. We are now hoping that LNG will fire the proposed 480MW of new generation capacity expected to be commissioned by 2014-2016. In the meantime, Jamaica has paid heavily for the importation of liquid fuels to keep the economy humming. Considering global developments, in achieving its vision for the 2020s and beyond, an alternative option for Jamaica is to deploy hybrid nuclear technology with plant sizes that do not compromise its system reliability and safety. This is the vision that will allow Jamaica to bring cheap electricity, while reducing its dependence on imported oil, with its politically volatile prices.
AT: Meltdowns

Empirics prove- future nuclear meltdowns are unlikely and cause zero deaths

The Economist 5/15
(The Economist, “Nuclear Energy: Risk of Meltdown,” 5/15/11, http://www.economist.com/blogs/democracyinamerica/2011/03/nuclear_energy, CJC)

I've been trying to think of a good analogy for a nuclear meltdown. At first a plane crash or terrorist attack came to mind, because they are all rare, but have an outsized effect on public opinion. But this isn't quite fair to nuclear energy, because whereas plane crashes and terrorist attacks have been very likely to result in civilian deaths, nuclear meltdowns have not. Chernobyl is the obvious exception, but that plant didn't meet the safety standards of even the mid-1980s, and the accident there has been blamed on significant errors in operation. The other two major meltdowns at civilian nuclear plants—at Three Mile Island in Pennsylvania and the Lucens reactor in Switzerland—resulted in zero fatalities and had no provable negative health effects. Plants have gotten much safer since those incidents. As Mr Saletan points out, according to one analysis, "plants being constructed by today's standards are 1,600 times safer than early nuclear plants, in terms of the predicted frequency of a large radiation leak." The incident at Japan's Fukushima Daiichi plant may change this history, but it shouldn't change our calculations about nuclear energy all that much. While we are likely to gain valuable insights for improving the safety of nuclear energy from Japan's experience, the main lesson seems to be that we should avoid building nuclear power plants in areas with considerable seismic activity. In America, that lesson obtains to only a small number of plants. For example, there are four reactors at two plants in California, in San Clemente and near San Luis Obispo. The nuclear plant in San Clemente is built to withstand a 7.0 earthquake, and apparently withstood a 7.2 quake last year. But that sounds less reassuring since Friday's 8.8 quake.  So far, America's politicians have reacted with admirable composure to the events in Japan. As David Weigel reports, "no one in Washington is abandoning support for nuclear power", including the president. Public statements have reflected a weighing of the potential costs of nuclear energy against the very real, but much less spectacular costs of its alternatives. That's a good thing. A great thing would be if these politicians also pushed for better alternatives. 
Fukishima was an isolated incident- steps have been taken to prevent all future meltdowns

Mian 11- Retired senior World Bank official, Director of the general office of utility regulation

(Zia, “Energy sustainability and supply security,”7/17/11, http://jamaica-gleaner.com/gleaner/20110717/focus/focus9.html, CJC) 

Although the Fukushima I accident has somewhat tarnished the image of nuclear energy, the fact is, this facility was commissioned in 1971 and was not designed to withstand a 9MW category earthquake or tsunami exceeding six-metre waves. Dr Steve Kidd, deputy director general at the World Nuclear Association, believes that it is unlikely that Fukushima is going to change the world energy supply and demand outlook. The world still needs large quantities of clean energy and nuclear is one of the possible answers to that. Fukushima I doesn't change this assessment. There is a big role for nuclear in the future of world energy - that hasn't changed for many countries around the world. Dr Kidd further states that nuclear is a very good and very safe way of generating clean electricity in large quantities. So the new assessments will overcome the immediate rather negative sentiment that has resulted from Fukushima (see: www.mineweb.co.za - The State of Nuclear after Fukushima and Germany). At present, there are 439 nuclear plants in the world that provide about 370GW of generation capacity. By 2020, this capacity is expected to increase to 500GW when there will be more nuclear-powered countries, particularly in Asia, Africa and the Middle East (including oil-rich Saudi Arabia). It is likely that both in China and India, the regulatory regime will become more stringent and independent. Fukushima I would definitely have an impact on bringing changes to the existing plants with similar designs and upgrading them. However, the modern plants do not suffer from such weaknesses. 
***NUCLEAR POWER BAD

Unfeasible/Unsustainable

Uranium supplies will cripple nuclear power 
Dittmar 11 (Michael Dittmar, physicist, Institute of Particle Physics in Zurich, Switzerland. June 17, 2011. “The End of Cheap Uranium”. http://xxx.lanl.gov/PS_cache/arxiv/pdf/1106/1106.3617v1.pdf) AK
Historic data from many countries demonstrate that on average no more than 50-70% of the uranium in a deposit could be mined. An analysis of more recent data from Canada and Australia leads to a mining model with an average deposit extraction lifetime of 10±2 years. This simple model provides an accurate description of the extractable amount of uranium for the recent mining operations. Using this model for all larger existing and planned uranium mines up to 2030, a global uranium mining peak of at most 58 ± 4 ktons around the year 2015 is obtained. Thereafter we predict that uranium mine production will decline to at most 54 ± 5 ktons by 2025 and, with the decline steepening, to at most 41 ± 5 ktons around 2030. This amount will not be sufficient to fuel the existing and planned nuclear power plants during the next 10-20 years. In fact, we find that it will be difficult to avoid supply shortages even under a slow 1%/year worldwide nuclear energy phase-out scenario up to 2025. We thus suggest that a worldwide nuclear energy phase-out is in order. If such a slow global phase-out is not voluntarily effected, the end of the present cheap uranium supply situation will be unavoidable. The result will be that some countries will simply be unable to afford sufficient uranium fuel at that point, which implies involuntary and perhaps chaotic nuclear phase-outs in those countries involving brownouts, blackouts, and worse.
Nuclear power is economically unfeasible – their evidence leaves out numbers

Shrader-Frechette, 08 - teaches biological sciences and philosophy at the University of Notre Dame (Krisitin, “Five Myths About Nuclear Energy”, American Magazine, 6/23, http://www.americamagazine.org/content/article.cfm?article_id=10884) 

Achieving greater energy efficiency, however, also requires ending the lopsided system of taxpayer nuclear subsidies that encourage the myth of inexpensive electricity from atomic power. Since 1949, the U.S. government has provided about $165 billion in subsidies to nuclear energy, about $5 billion to solar and wind together, and even less to energy-efficiency programs. All government efficiency programs—to encourage use of fuel-efficient cars, for example, or to provide financial assistance so that low-income citizens can insulate their homes—currently receive only a small percentage of federal energy monies. After energy-efficiency programs, wind is the most cost-effective way both to generate electricity and to reduce greenhouse emissions. It costs about half as much as atomic power. The only nearly finished nuclear plant in the West, now being built in Finland by the French company Areva, will generate electricity costing 11 cents per kilowatt-hour. Yet the U.S. government’s Lawrence Berkeley National Laboratory calculated actual costs of new wind plants, over the last seven years, at 3.4 cents per kilowatt- hour. Although some groups say nuclear energy is inexpensive, their misleading claims rely on trimming the data on cost. The 2003 M.I.T. study, for instance, included neither the costs of reprocessing nuclear material, nor the full interest costs on nuclear-facility construction capital, nor the total costs of waste storage. Once these omissions—from the entire nine-stage nuclear fuel cycle—are included, nuclear costs are about 11 cents per kilowatt-hour. The cost-effectiveness of wind power explains why in 2006 utility companies worldwide added 10 times more wind-generated, than nuclear, electricity capacity. It also explains why small-scale sources of renewable energy, like wind and solar, received $56 billion in global private investments in 2006, while nuclear energy received nothing. It explains why wind supplies 20 percent of Denmark’s electricity. It explains why, each year for the last several years, Germany, Spain and India have each, alone, added more wind capacity than all countries in the world, taken together, have added in nuclear capacity. In the United States, wind supplies up to 8 percent of electricity in some Midwestern states. The case of Louis Brooks is instructive. Utilities pay him $500 a month for allowing 78 wind turbines on his Texas ranch, and he can still use virtually all the land for farming and grazing. Wind’s cost-effectiveness also explains why in 2007 wind received $9 billion in U.S. private investments, while nuclear energy received zero. U.S. wind energy has been growing by nearly 3,000 megawatts each year, annually producing new electricity equivalent to what three new nuclear reactors could generate. Meanwhile, no new U.S. atomic-power reactors have been ordered since 1974. Should the United States continue to heavily subsidize nuclear technology? Or, as the distinguished physicist Amory Lovins put it, is the nuclear industry dying of an “incurable attack of market forces”? Standard and Poor’s, the credit- and investment-rating company, downgrades the rating of any utility that wants a nuclear plant. It claims that even subsidies are unlikely to make nuclear investment wise. Forbes magazine recently called nuclear investment “the largest managerial disaster in business history,” something pursued only by the “blind” or the “biased.”
Japanese crisis destroys investor confidence in nuclear power – makes it non-cost competitive

Moulds 11(Josephine, writer for The Guardian, formerly for The Time and The Telegraph. “Japan crisis forces rethink of the nuclear option”. 19 March, 2011. The Telegraph. http://www.telegraph.co.uk/finance/newsbysector/energy/8392636/Japan-crisis-forces-rethink-of-the-nuclear-option.html)

Safety is, of course, the sticking point. Nuclear power was only just emerging from the shadow cast by the catastrophic explosion in Chernobyl in 1986. Now Fukushima has given critics the ammunition they need to urge governments to halt their nuclear ambitions. Although this crisis has been much less severe than Chernobyl, commentators say it is worse for the industry as it happened at a modern reactor in a first world country. Barclays commodity analysts said the Japanese nuclear plants were constructed with an extremely high level of technological sophistication to withstand earthquakes, with safety mechanisms including a tsunami wall. In response to these safety concerns, the Nuclear Industry Association (NIA) came out fighting. NIA spokesman John Mcnamara said: “Effectively that power station shut down safely. When the earthquake struck, the station shut down and the safety systems kicked in. Obviously there are going to be learning points about the strength of the tsunami .” Around the world, governments have ordered reviews of nuclear programmes, to “learn the lessons” from the crisis at the Fukushima nuclear plant in Japan. In the UK, Liberal Democrat Energy Minister Chris Huhne commissioned a report from chief nuclear officer Mike Weightman. The UK has 10 existing power stations, nine of which are scheduled to close by 2023. The previous Labour-led Government committed in 2006 to building a new generation of plants and eight sites have so far been shortlisted for replacement. But final investment decisions have not yet been made. As Deutsche’s Lewis points out: “No-one is close to the stage where they can start pouring concrete into the ground . This is going to push the timeframe back further still.” He says it is inevitable that the cost of nuclear power will go up. “The amount of capital investment required to build a nuclear power station to the level needed for public confidence will be greater. And the perceived risk will go up, so the cost of financing [it] will go up. On an economic level it makes nuclear less competitive.” Funding a nuclear power station is particularly risky in the UK, where the energy market has been liberalised. “All the nuclear power stations in the UK were built before electricity markets were liberalised,” says Lewis. “You would expect to recover your cost because [of] the price of electricity . Liberalisation changes the game completely.” Chris Huhne, energy and climate change secretary, has admitted there is an “ongoing potential risk” that investors will lose appetite for nuclear power in the UK following the crisis. Anecdotal evidence suggests his fears may be realised. Gerard Reid, cleantech research analyst at investment bank Jefferies, says: “From the investor community, the energy funds I am speaking to, not alternative energy funds but funds who have had complete '360s’ on this and were pro-nuclear, they have gone anti-nuclear.” The Japanese crisis will also buffet Huhne’s planned electricity market reform, which he has called the biggest shake-up of the industry since the 1980s. The energy White Paper due in late spring is expected to drive towards a much more open market. Drollas says: “This might make people reconsider whether market solutions have to be pursued at all costs.” In Germany, which receives 23pc of its electricity from nuclear, the situation is even more acute. The German nuclear power industry has been at the centre of a raging political debate for decades. Last year, Chancellor Merkel’s government took the controversial decision to extend the life of Germany’s nuclear power plants by 12 years. So it was a major shock when she announced the closure of the oldest reactors this week, ordering a three-month review of the other 10 remaining plants. Further afield, President Barack Obama has ordered a comprehensive review of domestic nuclear plants. In Asia, the picture is mixed. China is currently the world’s biggest builder of nuclear reactors, driving government plans forward without the lengthy consultation required in democratic countries. It, however, appears cowed by the events in Japan, with the Chinese State Council decreeing: “We will temporarily suspend approval for nuclear power projects, including those that have already begun preliminary work, before nuclear safety regulations are approved.” 

Nuclear power not profitable – no investment

Lovins 11 (Amory, Founder and Chief Scientist for Rockey Mountain Insitute.`With Nuclear Power, "No Acts of God Can Be Permitted"`, posted on Huffington Post. March 18, 2011. http://www.huffingtonpost.com/amory-lovins/nuclear-power-fukushima-_b_837643.html)
Here's how. Each dollar spent on a new reactor buys about 2-10 times less carbon savings, 20-40 times slower, than spending that dollar on the cheaper, faster, safer solutions that make nuclear power unnecessary and uneconomic: efficient use of electricity, making heat and power together in factories or buildings ("cogeneration"), and renewable energy. The last two made 18% of the world's 2009 electricity, nuclear 13%, reversing their 2000 shares--and made over 90% of the world's additional electricity in 2008. Those smarter choices are sweeping the global energy market. Half the world's new generating capacity in 2008 and 2009 was renewable. In 2010, renewables except big hydro dams won $151 billion of private investment and added over 50 billion watts (70% the total capacity of all 23 Fukushima-style U.S. reactors) while nuclear got zero private investment and kept losing capacity. Supposedly unreliable windpower made 43-52% of four German states' total 2010 electricity. Non-nuclear Denmark, 21% wind-powered, plans to get entirely off fossil fuels. Hawai'i plans 70% renewables by 2025. In contrast, of the 66 nuclear units worldwide officially listed as "under construction" at the end of 2010, 12 had been so listed for over 20 years, 45 had no official startup date, half were late, all 66 were in centrally planned power systems--50 of those in just four (China, India, Russia, South Korea)--and zero were free-market purchases. Since 2007, nuclear growth has added less annual output than just the costliest renewable--solar power --and will probably never catch up. While inherently safe renewable competitors are walloping both nuclear and coal plants in the marketplace and keep getting dramatically cheaper, nuclear costs keep soaring, and with greater safety precautions would go even higher. Tokyo Electric Co., just recovering from $10-20 billion in 2007 earthquake costs at its other big nuclear complex, now faces an even more ruinous Fukushima bill. Since 2005, new U.S. reactors (if any) have been 100+% subsidized--yet they couldn't raise a cent of private capital, because they have no business case. They cost 2-3 times as much as new windpower, and by the time you could build a reactor, it couldn't even beat solar power. Competitive renewables, cogeneration, and efficient use can displace all U.S. coal power more than 23 times over--leaving ample room to replace nuclear power's half-as-big-as-coal contribution too--but we need to do it just once. Yet the nuclear industry demands ever more lavish subsidies, and its lobbyists hold all other energy efforts hostage for tens of billions in added ransom, with no limit. 

Uranium supply means shortages will cripple nuclear power

Dittmar 11 (Michael Dittmar, physicist, Institute of Particle Physics in Zurich, Switzerland. June 17, 2011. “The End of Cheap Uranium”. http://xxx.lanl.gov/PS_cache/arxiv/pdf/1106/1106.3617v1.pdf) AK
Nuclear fission energy in industrial societies is often proposed as a long term replacement for the limited fossil fuel resources and as a solution to the environmental problems related to their use. However, even 50 years after commercial nuclear fission power began, nuclear reactors produce less than 14% of the world’s electric energy, which itself makes only about 16% of our final energy demand [1]. More than 80% of the 440 nuclear power plants, with a capacity of 374 GWe [2], are operated in the richer OECD countries, where they produce about 21% of the annual electric energy [1]. The relatively small nuclear energy contribution today indicates that even a minor transition from fossil to nuclear fuel for generating electric energy over the next 20 to 30 years would require significant increases in the use of nuclear fuel. Prior to the 2011 Fukushima disaster, mainly China, India and Russia had plans for rapid growth of nuclear power during coming decades. However, because of the lack of replacement strategies for the aging nuclear reactors in the OECD countries, not even the Word Nuclear Association (WNA) could imagine more than a small worldwide nuclear growth scenario, something on the order of 1-2%/year[3]. Among the many problems related with this small growth scenario is the little discussed but fundamental issue of uranium fuel supply [4]. In this paper we present our findings about the future uranium supply. Our results are obtained from a study of deposit depletion profiles from past and present uranium mining. Our analysis shows that the existing and planned uranium mines up to 2030 allow at most an increase of the uranium supply from 54 ktons (54 000 tons) in 2010 [5] to 58 ± 4 ktons in 2015. Furthermore, the data indicate that after 2015 production will decline by at least 0.5 ktons/year. The annual uranium supply around 2025 and 2030 is thus predicted to reach at most 54 ± 5 ktons and 41 ± 5 ktons respectively. These numbers are not even anywhere near the present global usage, about 68 ktons/year, and imply significant shortages over coming decades. We thus predict an end of the current situation of cheap uranium and a voluntary or forced worldwide nuclear phase-out scenario. It is in fact roughly consistent with the new policies, following the Fukushima accident, proposed in May 2011 by the governments in Germany and Switzerland.

Lack of uranium means relying on nuclear power will lead to supply shortages and blackouts

Dittmar 11 (Michael Dittmar, physicist, Institute of Particle Physics in Zurich, Switzerland. Has also worked for CERN. June 17, 2011. “The End of Cheap Uranium”. http://xxx.lanl.gov/PS_cache/arxiv/pdf/1106/1106.3617v1.pdf) AK
The data about terminated uranium mining in different countries and regions demonstrate that on average only 50-70% of initial uranium resource estimates can be extracted. Using the more precise data about the uranium extraction from recent individual mines and deposits in Canada and Australia a depletion model for modern uranium mines can be derived. This model states that modern mines minimize the extractions costs such that the mining of a given deposit result in (1) an effective lifetime of 10 ± 2 years and (2) the total amount of extractable uranium from a given deposit can be approximated by the achieved (or planned) annual plateau value multiplied by 10. This model is applied to existing and planned uranium mines and an upper production limit for uranium extraction in different countries and for the entire planet is obtained up to 2030. In detail we find that: • A production decline from essentially all mines operating on particular deposits is unavoidable during the present decade. • This decline can only be partially compensated by the planned new mines. • Assuming that all new uranium mines can be opened as planned, annual mining will be increased from the 2010 level of 54 ktons to about 58 ± 4 ktons in 2015. • After 2015 uranium mining will decline by about 0.5 ktons/year up to 2025 and much faster thereafter. The resulting maximal annual production is predicted as 56 ± 5 ktons (2020), 54 ± 5 ktons (2025) and 41 ± 5 ktons (2030). Assuming that the demand side will be increased by 1% annually, we predict both shortages of uranium and (inflation-adjusted) price hikes within the next five years. A way to delay a supply crunch until 2025 could be a voluntary nuclear energy phase-out in many countries. Such a phase-out appeared to be very unlikely at the beginning of 2011, but the recent accident in the Japanese Fukushima nuclear power complex could lead to totally different prospects. Another alternative to avoid shortfalls during this decade would be a “wider” opening of the still sizable quantities of the military uranium reserves from the USA and Russia especially after 2013. Although any such increases involve political issues that clearly go beyond the scope of our analysis, this source too is obviously subject to depletion over time. Therefore, assuming that a global slow phase-out scenario will not be chosen on a voluntary basis, we predict that the end of the cheap uranium supply will result in a chaotic phase-out scenario with price explosions, supply shortages and blackouts in many countries.

Uranium supply shortages make nuclear power unsustainable

The Economist 9 (Featured article, Green.view. “Fuelling fears: A uranium shortage could derail plans to go nuclear to cut carbon emissions” November 30th, 2009. The Economist Magazine.) 
THERE is an awesome amount of energy tied up in an atom of uranium. Because of that, projections of the price of nuclear power tend to focus on the cost of building the plant rather than that of fuelling it. But proponents of nuclear energy—who argue, correctly, that such plants emit little carbon dioxide—would do well to remember that, like coal and oil, uranium is a finite resource. Some 60% of the 66,500 tonnes of uranium needed to fuel the world’s existing nuclear power plants is dug fresh from the ground each year. The remaining 40% comes from so-called secondary sources, in the form of recycled fuel or redundant nuclear warheads. The International Atomic Energy Agency, which is a United Nations body, and the Nuclear Energy Agency, which was formed by the rich countries that are members of the Organisation for Economic Co-operation and Development, both reckon that, at present rates, these secondary sources will be exhausted within the next decade or so. Once every two years the two agencies publish what is considered the best estimate of global uranium stocks, “Uranium: Resources, Production and Demand”, colloquially known as the Red Book. It estimates that there is enough unmined uranium to supply today’s nuclear power stations for at least 85 years for less than $130 per kilogram. But Michael Dittmar, a researcher at the Swiss Federal Institute of Technology in Zurich, thinks they are mistaken. He has studied the uranium supply and argues, in a recent series of papers, that shortages will drive the nuclear renaissance to an untimely end. Dr Dittmar has unpicked the most recent Red Book numbers on primary production and asserts that they are founded on an alarmingly weak basis. The Red Book is compiled from questionnaires, each of which is handled differently in the countries to which it is sent. The forms might be completed by any number of different government agencies, with added input from mining companies. All, of course, will have their own agenda about the matter. He concludes, “The accuracy of the presented data is certainly not assured.” Dr Dittmar goes on to speculate about the accuracy of a great many figures, both of the amount of uranium that is known to exist, and estimates of how much more might be available. He predicts that shortages of uranium could begin as early as 2013. For its part, the World Nuclear Association, a nuclear-industry body, argues that if uranium becomes more expensive, mining companies will devise cleverer ways of extracting it—from rock, other elements or even from seawater. Its estimates put the demand in 2030 at anywhere between 42,000 and 140,000 tonnes. Although your correspondent suspects that Dr Dittmar is probably being overly pessimistic, he is inclined to agree with him that the Red Book’s precise assessments of what will be economically sensible over 85 years are far from accurate. But there are two other factors that could come into play. One is that there may eventually be enough economic incentive for the countries with weapons stockpiles of uranium to release much of it for warmth and peace. The other is that the International Energy Agency thinks that nuclear power could more easily weather a storm in fuel markets. A 50% increase in the price of uranium would, the agency predicts, cause only a 3% rise in the cost of the electricity it generates, compared with 20% for coal and 38% for gas. Either way, none of the figures take into account nuclear “new-build”. Where there is an economic incentive to extract more of a resource, industry has a long history of developing technology to do it. Just do not bet on electricity from nuclear power ever becoming too cheap to meter.

Expert consensus – nuclear power is not key to a sustainable energy future

Guevarra 11 (By Leslie Guevarra, editor. Posted June 08, 2011 GreenBiz.com “Nuclear Power Loses its Shine in a Sustainable Energy Future” http://www.greenbiz.com/news/2011/06/08/nuclear-power-loses-shine-sustainable-energy-future)
In the aftermath of the Fukushima crisis, a majority of sustainability experts around the world now say that nuclear power isn't essential to a low-carbon energy future, research released today shows. Early indications are that the market may well share such sentiments: Prime Minister Naoto Kan has announced that Japan is rethinking its stance on nuclear power and that renewable energy will become a cornerstone for his country's energy policy. Japan's international credit rating was downgraded by Fitch last week in view of the risk the disaster poses to the country's economic growth and the anticipated costs of cleanup. Also last week, Chancellor Angela Merkel, once a nuclear advocate, said all 17 of Germany's nuclear plants will close by 2022. The sustainability experts who made their views known on nuclear power were surveyed by research firm GlobeScan Incorporated and SustainAbility Ltd., a think tank and strategy consultancy. The two firms periodically query a pool of sustainability professionals in business, government, nongovernmental organizations, academia, research and consulting and other service fields on issues affecting their work. The findings released today represent the opinions of 551 people from 67 countries; 58 percent of the respondents have worked in sustainability for more than 10 years, 32 percent have five to 10 years of experience, and the remainder have spent three to just under five years in the business.  Yet, the survey also found that among corporate respondents: Less than half, 47 percent, believe nuclear power is essential for sustainable energy scenario. 38 percent believe the opposite. 15 percent don't subscribe to either view.
Fifty-four percent of those surveyed on "The Future of Energy" contend that "society can achieve a sustainable, low-carbon energy future without nuclear power." In contrast, 33 percent said nuclear power is "an essential component" to a low-carbon energy future, as the chart to the right shows: "It was a bit of a surprise to me that only a third of experts think nuclear power is an essential component ... I didn't expect such low numbers," said Jeff Erikson, a senior vice president for SustainAbility in Washington, D.C. "If the survey were taken a year ago, before Fukushima, the numbers would have been a lot higher." The survey, part of ongoing research by SustainAbility and GlobeScan, was conducted online May 6 through 20, roughly two months after the earthquake and tsunami in Japan that knocked out the cooling systems at the Fukushima plant -- and almost two weeks before the Fitch's rating and Merkel's decision made headlines. Perhaps not surprisingly, sustainability experts from the corporate sector were nearly five times as likely as those from NGOs to say that a sustainable energy future must include nuclear power (see chart, below).
Diminishing Returns- cost more to build than they could ever generate in revenue

Josephson 11​-Professor of history of science and technology at Colby College

(Paul, “Japan nuclear crisis: Seven reasons why we should abandon nuclear power,” 3/17/11, http://www.csmonitor.com/Commentary/Opinion/2011/0317/Japan-nuclear-crisis-Seven-reasons-why-we-should-abandon-nuclear-power/Costs-outweigh-benefits, CJC) 

For fifty years, engineers have promised “too cheap to meter” energy, the construction of inherently safe reactors, and solution to waste disposal. Instead, a typical reactor, based on the experience of the advanced French industry, now costs a minimum of $6 billion. The Obama administration approved $54 billion in subsidies to the nuclear industry to jumpstart construction in the US. Reactor costs do not include transmission, waste disposal, fuel costs, or the great costs of remediating such accidents as Three Mile Island, Chernobyl, and now Fukushima Daiichi. These billions of dollars will buy only more risk to the general population.

Accidents

Nuclear power bad – one accident destroys our economy and energy stability

Sklar 11 (Scott Sklar President of The Stella Group, Ltd, Adjunct Professor at The George Washington University teaching a multi-disciplinary sustainable energy course. March 18, 2011. “Nuclear Debacle – Not Clean, Not Safe”. RenewableEnergyWorld. http://www.renewableenergyworld.com/rea/news/article/2011/03/nuclear-debacle-not-clean-not-safe) 
The recent earthquake in Japan and subsequent loss of 10% of Japan's electric power due to failures and explosions in at least two nuclear power plants, demonstrates the frailness of relying on any "one" energy source, particularly one that holds the extremely high risk of contaminating the air and water, and could be a target for terrorist acts. American citizens have been exposed to failures of policymakers and regulators in the past. And these failures have placed enormous financial burdens on U.S. taxpayers and have had severe consequences for our economy and national security. The top three such failures include the savings and loan fiasco, which was caused by federal deregulation policy and banking deregulation; the recent economic meltdown caused by bad or ineffective policy on derivatives and regulation; and a catastrophic failure in homeland security on September 11th 2001 due to breaches at airports that was the result of a policy of restraint despite intelligence consensus was that the risk was "high." Policymakers from both parties are following the same path for nuclear power -- placing arbitrarily low liability caps on nuclear power plant owners and operators (known as the Price Anderson Act) and subsidizing nuclear power RD&D, financing and loan guarantees with billions of dollars that will be paid for by taxpayer outlays. As the U.S. public knows first hand, the arbitrary low penalty caps for oil spills seemed beyond comprehension after the mammoth BP Gulf oil spill. In this case, BP didn’t fight that battle and established a $20 billion fund. The financial market places penalties on technologies that have high technical and financial risks and this benefits taxpayers and ratepayers and is actually a safeguard for public security. Technologies that present immense health, safety and security risks should not be cushioned, but rather the exposure and risks need to be transparent with those taking the risks, bearing the subsequent costs. The way it stands now everybody -- including you, the U.S. taxpayer -- that stands to bear the brunt of these damage costs if a nuclear failure happened on U.S. shores. The public needs to remember and note the recent failures of nuclear power regulatory oversight: 1) a nuclear whistleblower at a PA plant complained repeatedly about sleeping nuclear control room employees, only to be fired even after he proved it by releasing pictures, 2) an unanticipated containment vessel (large) hole in an Ohio reactor, and 3) conflicts of interest by NIOSH on nuclear worker compensation -- all occurring within just the last few years. In March 2007, John Jasinski sends the Nuclear Regulatory Commission a letter alleging guards are sleeping throughout the nuclear plant in York County, Pa. The NRC refers the concern to plant owner Exelon and security provider Wackenhut, who denies it and blames a nuclear employee of being disgruntled. The NRC accepts the statement. On Sept. 10th WCBS in New York informs the NRC that it has a videotape of guards asleep or nodding off in a “ready room” near the nuclear reactor. A newspaper documented one of the nuclear staff who worked more than 150 hours during a 14-day period, and averaged more than 54 hours a week for more than 10 months. Finally on Sept. 21st, an NRC inspection confirms that only the 10 guards caught on tape were sleeping — one of the four shifts is implicated. On Nov. 1st Exelon terminates its contract with Wackenhut and takes over the plant’s security. Whistle-blower Kerry Beal, on leave during the investigation, is not among the Wackenhut guards rehired by Exelon. (Excerpt here.) This is only one of numerous problems, in addition to reports that nuclear plants are not passing their mock security trials, and add to that even more ridiculous containment dome tests, when we all know that nuclear power plants can be compromised when their cooling towers, pumps and substations are impacted.
Nuclear power plants lead to radioactive leaks

Covert 11 (Adrian, contributing writer for Gizmodo. “Nearly 50 U.S. Nuclear Power Plants Are Leaking Radioactive Tritium”. June 21, 2011. Gizmodo. http://gizmodo.com/5814212/nearly-50-us-nuclear-power-plants-are-leaking-tritium)
Somewhere around 75 percent of U.S. nuclear power plants have been found leaking the radioactive element Tritium into the ground to various extents. Corroded piping buried underground seems to be the main problem, and a problem that can affect groundwater if ignored. According to the AP, the leaks have mostly been limited to areas inside power plant boundaries, and havent reached public water supplies yet, but samples show radioactive concentrations that are many times over what's considered a healthy level. Tritium, which is a radioactive form of hydrogen, has leaked from at least 48 of 65 sites, according to U.S. Nuclear Regulatory Commission records reviewed as part of the AP's yearlong examination of safety issues at aging nuclear power plants. Leaks from at least 37 of those facilities contained concentrations exceeding the federal drinking water standard - sometimes at hundreds of times the limit. Tritium is considered less harmless than an X-ray, but exposure to the element is still considered a cancer risk nonetheless. The report says that safety standards at U.S. nuclear plants have been relaxed over the years to keep them operational, and now that these structures are starting to age, hazardous problems are going unnoticed. The leaks sometimes go undiscovered for years, the AP found. Many of the pipes or tanks have been patched, and contaminated soil and water have been removed in some places. But leaks are often discovered later from other nearby piping, tanks or vaults. Mistakes and defective material have contributed to some leaks. However, corrosion - from decades of use and deterioration - is the main cause. And, safety engineers say, the rash of leaks suggest nuclear operators are hard put to maintain the decades-old systems. And despite the fact that some plants have had contaminated groundwater 750 times over the radioactive limit, nuclear energy authorities claim the issue will have no impact on public health. "The public health and safety impact of this is next to zero," said Tony Pietrangelo, chief nuclear officer of the industry's Nuclear Energy Institute. "This is a public confidence issue." And while that may be true, I think most of us would still rather not have that stuff moving through the environment.

Nuclear power necessitates accidents 

Lovins 11 (Amory, Founder and Chief Scientist for Rockey Mountain Insitute.`With Nuclear Power, "No Acts of God Can Be Permitted"`, posted on Huffington Post. March 18, 2011. http://www.huffingtonpost.com/amory-lovins/nuclear-power-fukushima-_b_837643.html)
Every currently operating light-water reactor, if deprived of power and cooling water, can melt down. Fukushima had 8-hour battery reserves, but fuel has melted in three reactors. Most U.S. reactors get in trouble after 4 hours. Some have had shorter blackouts. Much longer ones could happen. Overheated fuel risks hydrogen or steam explosions that damage equipment and contaminate the whole site--so clustering many reactors together (to save money) can make failure at one reactor cascade to the rest. Nuclear power is uniquely unforgiving: as Swedish Nobel physicist Hannes Alfvén said, "No acts of God can be permitted." Fallible people have created its half-century history of a few calamities, a steady stream of worrying incidents, and many near-misses. America has been lucky so far. Had Three Mile Island's containment dome not been built double-strength because it was under an airport landing path, it may not have withstood the 1979 accident's hydrogen explosion. In 2002, Ohio's Davis-Besse reactor was luckily caught just before its massive pressure-vessel lid rusted through. Regulators haven't resolved these or other key safety issues, such as terrorist threats to reactors, lest they disrupt a powerful industry. U.S. regulation is not clearly better than Japanese regulation, nor more transparent: industry-friendly rules bar the American public from meaningful participation. Many Presidents' nuclear boosterism also discourages inquiry and dissent. Nuclear-promoting regulators inspire even less confidence. The International Atomic Energy Agency's 2005 estimate of about 4,000 Chernobyl deaths contrasts with a rigorous 2009 review of 5,000 mainly Slavic-language scientific papers the IAEA overlooked. It found deaths approaching a million through 2004, nearly 170,000 of them in North America. The total toll now exceeds a million, plus a half-trillion dollars' economic damage. The fallout reached four continents, just as the jet stream could swiftly carry Fukushima fallout. Fukushima I-4's spent fuel alone, while in the reactor, had produced (over years, not in an instant) more than a hundred times more fission energy and hence radioactivity than both 1945 atomic bombs. If that already-damaged fuel keeps overheating, it may melt or burn, releasing into the air things like cesium-137 and strontium-90, which take several centuries to decay a millionfold. Unit 3's fuel is spiked with plutonium, which takes 482,000 years. Nuclear power is the only energy source where mishap or malice can kill so many people so far away; the only one whose ingredients can help make and hide nuclear bombs; the only climate solution that substitutes proliferation, accident, and high-level radioactive waste dangers. Indeed, nuclear plants are so slow and costly to build that they reduce and retard climate protection.

Expanding Nuclear power increases risks of meltdowns, makes storage impossible- killing solvency

Netzer 11-  in charge of International Energy and Climate Policy in the Department for Global Policy and Development at the Friedrich Ebert Stiftung
(Nina, “The end of Nuclear Power?” April 2011, http://library.fes.de/pdf-files/iez/08020.pdf, CJC) 

The fact that peaceful use of nuclear energy poses security and safety risks is not a new realisation. Many nuclear accidents such as the super meltdown in Chernobyl almost exactly 25 years ago or smaller incidents over the last few decades have illustrated that there can be no safe reactors in spite of all the technological progress which has been made and regardless of how strict safety precautions are. Accidents are possible in any reactor, regardless of the type, the consequences of which will be with us several thousand years. What is more: no country in the world has been able to come up with an acceptable method of permanent storage for nuclear waste in a form accepted by society. Only Finland is planning a permanent storage site which has gone through the first permit stage without encountering any major opposition – in other countries planning procedures for nuclear storage have become bogged down in the face of disputes over safety and political conflicts. According to the International Atomic Energy Agency (IAEA), more than 2.8 million cubic metres of radioactive waste are produced each year in the world – a problem which will be exacerbated by the expansion of nuclear energy in many countries. As a result of the long half-lives of many radioactive substances, secure storage will have to be assured for several tens of thousands of years.
Expanding Nuclear Power increases accident rates which are impossible to predict or prevent

Josephson 11-Professor of history of science and technology at Colby College

(Paul, “Japan nuclear crisis: Seven reasons why we should abandon nuclear power,” 3/17/11, http://www.csmonitor.com/Commentary/Opinion/2011/0317/Japan-nuclear-crisis-Seven-reasons-why-we-should-abandon-nuclear-power/Accidents-and-population-centers, CJC) 

Worldwide standard operating procedures at nuclear power plants offer little margin for safety errors, and the industry is scrambling to check safety at each station. But can it reliably prevent another accident? Accidents are difficult to predict and have immediate far-reaching consequences, compounded by the fact that most nuclear reactors are located near major population centers – Moscow, Boston, Chicago, Los Angeles, Budapest, Kiev. It is nearly impossible to evacuate hundreds of thousands of people in a timely fashion, even with advance warning of several days – as hurricane Katrina demonstrated in New Orleans. Officials at the Japanese nuclear plant did not think to have closed-circuit cameras inside the buildings to chart an accident for which they never fully planned. But we can be certain of the following. Officials belatedly warned surrounding residents of the danger to their lives, belatedly began to issue potassium iodide tablets to protect them, and belatedly expanded the evacuation zone around the station. Now at least 100,000 people have had to leave the area, and at least 100,000 more have been forced to live inside of sealed houses. At Chernobyl, as well, the authorities only ordered evacuation after a shocking delay.

Nuclear power plants are vulnerable to natural disasters- causes accidents

Josephson 11​-Professor of history of science and technology at Colby College

(Paul, “Japan nuclear crisis: Seven reasons why we should abandon nuclear power,” 3/17/11, http://www.csmonitor.com/Commentary/Opinion/2011/0317/Japan-nuclear-crisis-Seven-reasons-why-we-should-abandon-nuclear-power/Mother-Nature-s-threat, CJC) 

As the nuclear crisis in Japan has shown, even the best-prepared facilities can neither predict nor withstand the most severe natural disasters. Exacerbating the inherent dangers of nuclear power, several plants have been built on active seismic faults: Diablo Canyon in California, Metsamor in Armenia, and Fukushima in Japan. Diablo Canyon in California is designed to withstand a 7.5 magnitude quake, but experts have raised serious concerns – even before Japan’s 8.9-magnitude earthquake and tsunami – that the plant’s safety would be threatened by a tsunami or high-magnitude earthquake. The Metsamor Nuclear Power Plant in Armenia had to close abruptly in 1988 because of a devastating earthquake. It was restarted seven years later to cope with the country’s energy shortage, but has since been condemned by the European Union as deeply unsafe and vulnerable to accident. 

Nuclear Meltdowns cause extinction- Iodine 131 and Caesium 137 poisoning

Kirbria 11- PhD, Department of Statistics associate professor Florida International University

(Golam, “Nuclear power plant accidents and its effects,” April 2011, http://www.sydneybashi-bangla.com/Articles/GolamKibria_Nuclear%20Power%20Plant%20Accidents_Its%20Effects_Golam%20Kibria_10%20.pdf, CJC)

On 11 March, 2011 a major earthquake and tsunami devastated Sendai of Japan despite it has the world’s densest seismometer (instruments that measure motions of the ground, including those of seismic waves generated by earthquakes) network, the biggest tsunami barriers and the most extensive earthquake early-warning system. The 2011 Sendai tsunami caused severe damage to Fukushima Daiichi (dai-ichi means ‘number one’) nuclear power plant resulting release of radioactive materials such as Iodine-131 (half-life 8.02 days) and Caesium-137 or Cesium-137 (half-life 30.17 years) (Table 2) into the environment (note: half-life is the time required for a radioactive substance to lose 50% of its activity through decay). Abnormal levels of radiation in milk, spinach, fish from areas near Fukushima, and in tap and seawater water have been reported. The main source has been wind-borne dust which is deposited on fruit or vegetables or which falls on the soil, where it is absorbed by grass and leafy plants. Radioactive particles are then transmitted through the food chain (see Figure 2). Additionally direct release of effluents from the plant into the sea can cause significant effects on marine organisms including seafood. There is a short-term risk to human health if radioactive Iodine-131 in food is absorbed into the human body as it can increase the risk of thyroid cancer via accumulation in human body; in particular children and young people are particularly at risk. However, the longer-term problem comes from Caesium-137, whose ‘half life’ is 30 years meaning that it may take long time before it breaks down totally. Japan itself has banned fishing within 20 km of the Fukushima plant, since it fears that seaweeds and marine organisms may have been contaminated with radioactive materials. Furthermore, Caesium-137 tends to accumulate in larger fish near the top of the food chain. 

Building more nuclear reactors causes increased radiation leading to disease, cancer, birth defects, and ultimately mass death

Mariotte 11-Executive director of the Nuclear Information Resource Service

(Michael, “Nuclear energy is dirty energy,” January 2011, http://www.nirs.org/nukerelapse/obama/nuclearenergyisdirtyenergy.pdf, CJC)

Nuclear radiation seems “clean” only because you cannot see, feel, touch or smell it. But that doesn’t mean it isn’t released by nuclear reactors and other facilities. It is. It doesn’t take an accident: nuclear reactors emit radiation into our air and water as part of their routine, daily operations. And that it cannot easily be detected or avoided makes radiation even more dangerous. A typical nuclear reactor contains a myriad of different types of radionuclides, amounting to some 16 Billion curies of radiation (by comparison, a typical large medical center may hold a total of two curies of radiation and a household smoke detector contains a miniscule fraction of one curie—and even that must be shielded to prevent human exposure). Since the dawn of the Atomic Age in the 1940s, the U.S. National Academy of Sciences has done periodic reviews of the dangers of radiation to determine acceptable exposure levels for nuclear workers and the general public. Over the years, estimated risks from radiation exposure increased. In their most recent report, released in 2005, the Academy determined that there is no safe level of radiation exposure—every exposure to radiation increases the risk of cancer, birth defects, and other disease.3 While it is impossible to avoid exposure to natural radiation from the sun and earth, it is essential that society not allow unnecessary additional exposures. In practical terms, this means curtailing the use of nuclear power as quickly as feasible—not encouraging new reactor construction. 

BioD

Expanding Nuclear Power kills marine biodiversity

Mariotte 11-Executive director of the Nuclear Information Resource Service

(Michael, “Nuclear energy is dirty energy,” January 2011, http://www.nirs.org/nukerelapse/obama/nuclearenergyisdirtyenergy.pdf, CJC)

Nuclear reactors are also responsible for significant damage to marine environments and diversion of increasingly scarce water supplies. Nuclear reactors require vast amounts of water for cooling their red-hot nuclear cores as well as simply to produce electricity. Those with cooling towers take in some 20,000 gallons per minute of water from rivers, lakes, or oceans. Reactors without cooling towers, which use “once-through” cooling systems, take up to 500,000 gallons per minute of water before spewing it back out again. When the water comes out and is discharged back to its source, it is five to ten degrees warmer than it was when it went in.10 This causes havoc among marine environments. The huge amount of water taken in, and the rate at which its taken, also results in massive fish kills at reactors that use once-through cooling systems— often numbering in the billions of fish and fish eggs per year at a single reactor.
Renewable Trade-off

Nuclear power expansion trades of with increasing clean and safe alternatives in the status-quo

Clayton 6/7- staff writer for the Christian Science monitor 
(Mark, “Germany to phase out nuclear power. Could the US do the same?” 6/7/11, http://www.csmonitor.com/USA/2011/0607/Germany-to-phase-out-nuclear-power.-Could-the-US-do-the-same, CJC)

"Our takeaway from this study is that we could have this quite different electricity generation future that's much preferable in terms of resource mix and reliance on coal and nuclear – but at very little incremental cost," says Bruce Biewald, president of Synapse, a Boston-based energy consulting firm and a study coauthor. Problems of variability in renewable energies are being addressed. "Smart grid" systems are coming that will balance loads with power generation. Natural-gas fired power plants could provide ready backup for wind and solar; they can start and stop quickly. Wind power variability can be greatly reduced by spreading wind turbines over a bigger geographic area. Thermal energy storage systems can give industrial-scale solar the ability to operate around the clock as a baseload source. “I think baseload capacity is going to become an anachronism," Federal Energy Regulatory Commission Chairman Jon Wellinghoff said in 2009. "We may not need any [new coal or nuclear plants] ever.” Of the nation's 104 nuclear reactors, 66 have already had their licenses extended 20 years, while another 18 are under Nuclear Regulatory Commission review. The nuclear power industry expects four to eight new reactors to begin operating between 2016 and 2020.

Prolif/Terror

Each new nuclear facility increases the risk of accidents- increases terrorism risk, kills economy, leads to extinction 
Mariotte 11-Executive director of the Nuclear Information Resource Service

(Michael, “Nuclear energy is dirty energy,” January 2011, http://www.nirs.org/nukerelapse/obama/nuclearenergyisdirtyenergy.pdf, CJC)

Nuclear power holds the potential for a catastrophic accident that is unique among all energy sources—even failure of the largest dam would be unlikely to cause the same level of permanent destruction of a nuclear reactor meltdown. Fortunately, major reactor accidents are few and far between, with the most recent being the explosion at Ukraine’s Chernobyl reactor in 1986. Unfortunately, more nuclear accidents cannot be ruled out. The Chernobyl accident has caused anywhere from 4,000 to 900,000 deaths, depending on which estimates one finds most compelling.6 By any assessment, it was the most devastating industrial accident in history. Economically, the accident has caused damages in excess of $300 Billion—in a region where average wages are a fraction of those in the U.S.--and made significant sections of Ukraine and Belarus uninhabitable while perhaps permanently ending agricultural in the most highly contaminated zones. While nuclear manufacturers and operating utilities take great pains to prevent nuclear accidents, all major accidents so far share one attribute: at their root is some form of component failure compounded by human error. And human error is the one thing that is impossible to design around. It is simply folly to believe that because there have been no major new nuclear accidents in the 25 years since Chernobyl, there will never be another. The odds, in fact, are precisely opposite—the longer reactors operate and the more reactors there are, the more likely another catastrophic accident will occur. Moreover, nuclear reactors pose a massive security threat compared to other energy sources. No terrorist or enemy state would attack a windmill or solar facility, why bother? There is no possibility of mass destruction or even a widespread power outage. But a successful attack on a nuclear power reactor could cause both mass destruction and lead to widespread and prolonged power outages, crippling our nation’s ability to function. 

Any terrorist attack against a nuclear facility- no matter how small- would succeed

Faddis 10 - retired CIA operations officer and the former head of the CIA's unit focused on fighting terrorism involving weapons of mass destruction, president of Orion Strategic Services 

(Charles S., “Nuclear plants need real security,” 3/15/10, http://edition.cnn.com/2010/OPINION/03/15/faddis.nuclear.plant.security/, CJC)

Before 9/11, the Nuclear Regulatory Commission mandated that there would be five to 10 private security guards on duty at each site per shift. After 9/11 that number was increased. On average, there are now a total of 20 such security personnel on duty at any one time to guard a nuclear power plant. That is 20 individuals to secure the entire perimeter and interior of what may be a vast facility. These guards are grossly underpaid. In many cases, they make less than the janitors at the facilities in question. They train with their weapons no more than two to three times a year. Some of them are prior military and have combat experience. Many others are hired off the street and given less than a week's worth of training before they begin to stand post. Much of that week of training is consumed with administrative matters, which have nothing to do with learning how to repel a terrorist attack. Morale among the guards at nuclear power plants is chronically low. I was told by many individuals during my research that it was common to hear discussions among guards about where they would hide if there were an attack. These guard forces are typically trained to respond to a limited number of scenarios. These scenarios are always designed around attacks by very small numbers and are artificially constrained so as to not allow these attackers to use many weapons, such as rocket launchers and machine guns, commonly in use by terrorist groups today. Even so, the guard forces are defeated at least half the time.

Nuclear power is toxic, causes disastrous meltdowns, and is vulnerable to terrorism 

Mariotte 11-Executive director of the Nuclear Information Resource Service

(Michael, “Nuclear energy is dirty energy,” January 2011, http://www.nirs.org/nukerelapse/obama/nuclearenergyisdirtyenergy.pdf, CJC)

In fact, if the toxic radiation emitted daily from every nuclear reactor and other commercial nuclear facilities were the color and texture of oil, or smelled like natural gas, or came out as black soot, no one would ever again confuse nuclear power with “clean.” Proposals to include nuclear power as part of a Clean Energy Standard suffer from three fundamental misconceptions: 1) that carbon dioxide is the only pollutant that matters when defining “clean energy;” 2) that because radiation is invisible and odorless, it is not a toxic pollutant; 3) that nuclear power is carbon-free. None of these is true. Only one of the many technologies that can produce electricity is capable of a catastrophic accident that can kill tens or even hundreds of thousands of people, presents a security threat of unprecedented proportions because of this vulnerability, and creates a lethal byproduct that will be toxic for hundreds of thousands of years: nuclear power. To call nuclear power “clean” is an affront to science, to common sense, and to the English language itself. 

Terrorist attack causes reactor meltdown destroying the US, the Global economy, and the environment

Kimery and Malone 11 - *Senior editor of homeland security today ** multiple Emmy and Peabody award-winning investigative journalist and former senior editor of NavySEALs.com
(Anthony and Scott, “Al-Qaeda could try to  replicate Fukishima-type meltdowns,”  5/12/11, http://www.hstoday.us/blogs/the-kimery-report/blog/al-qaeda-could-try-to-replicate-fukushima-type-meltdowns/aa96292934d83bb8c9f97fd9d685f32b.html, CJC)

"I consider Al Qaeda, now being pushed by Anwar Al Awlaki [the leader of Al Qaeda in the Arabian Peninsula, AQAP, and a possible heir to Bin Laden], in the position to begin planning for a new '9/11 style' attack using a weapon of mass destruction ... not to say they will not continue their recruiting of 'lone wolf' types - I do believe the long term goal of Al Qaeda 2.0 to be a spectacular attack to the US infrastructure that would cause significant and permanent damage to a significant portion of the continental US," Homeland Security Today was told by former Army Special Forces Lt. Col. Anthony Shaffer, author of, Operation Dark Heart: Spycraft and Special Ops on the Frontlines of Afghanistan - and the Path to Victory. A successful attack resulting in a reactor meltdown could potentially cause hundreds of thousands of deaths from cancer, at a minimum. The ensuing panic would probably be the most immediate danger. Besides the immense clean-up costs and potential environmental damage, the economic blow to the nuclear power industry would be devastating worldwide. It’s no secret that US authorities have uncovered numerous efforts by Al Qaeda to obtain nuclear weapons and radiological materials over the years. “Although we know from their own statements as well as intelligence and security success in blocking a number of efforts, Al Qaeda has been determined to acquire deliverable weapons of mass destruction [WMD], including nuclear, for a long time,” veteran CIA operations officer and Islamist jihad expert, Clare Lopez, told Homeland Security Today. 

Nuclear power cannot exist without proliferation

Lovins 10 (Lovins, Amory – physicist and MacArthur Fellow. “On Proliferation, Climate, and Oil: Solving for Pattern” January 2010. Foreign Policy.) 
The 1980 article's logic remains sound: • We can have proliferation with nuclear power, via either end of any fuel cycle: "every form of every fissionable material in every nuclear fuel cycle can be used to make military bombs, either on its own or in combination with other ingredients made widely available by nuclear power." • We can't have nuclear power without proliferation, because its vast flows of materials, equipment, skills, knowledge, and skilled people create do-it-yourself bomb kits wrapped in innocent-looking civilian disguise. Safeguards to prevent that misuse "cannot succeed either in principle or in practice," because national rivalries, subnational instabilities, and human frailties trump treaties and policing. • We can have proliferation without nuclear power -- but needn't if we do it right: with unimportant exceptions, "every known civilian route to bombs involves either nuclear power or materials and technologies whose possession, indeed whose existence in commerce, is a direct and essential consequence of nuclear fission power." • Crucially, in a world without nuclear power, the ingredients needed to make bombs by any known method would no longer be ordinary items of commerce. They'd become harder to get, more conspicuous to try to get, and politically costlier to be caught trying to get (or supply), because their purpose would be unambiguously military. This disambiguation would make proliferation not impossible but far harder -- and easier to detect timely, because intelligence resources could focus on needles, not haystacks. Thus phasing out nuclear power is a necessary and nearly sufficient condition for nonproliferation. The American Academy of Arts and Sciences' 2009 nuclear study, confident of nuclear power's necessity and viability, ignored its decades-long collapse in market economies due to unsupportable economic costs and financial risks. That study simply overlooked the data: shrinking global nuclear output, less than 5 percent nuclear share of capacity under construction, retirements outpacing additions for decades to come, every plant under construction bought by central planners (none by conventional free-market transactions), and zero equity investment despite extremely generous new subsidies in the United States, roughly equivalent to or greater than construction cost. The fact is, nuclear investment has no business case: With or without a price on carbon, nuclear power and big fossil-fueled power plants simply cost far more than "micropower" generation (renewables except big hydropower, plus cogenerating electricity with useful heat) or saving electricity through efficient use. Micropower has surpassed nuclear output since 2006, when it produced one-sixth of global electricity, onethird of new electricity, and 16-52 percent of all electricity in a dozen industrial countries. In 2007 alone, the United States added more megawatts of wind power than it added in coal generation from 2003 through 2007, or than the world added nuclear power in 2007. And in 2008, renewables attracted more global investment than fossil-fueled generation; distributed renewables added 40 billion watts and got $100 billion of private investment while nuclear added and got zero. In each year since 2005, nuclear power has added only a few percent as much output as micropower, and since 2008, less than photovoltaics. No policy can change this: even France's uniquely dirigiste 1970-2000 nuclear program suffered 3.5-fold capital escalation, nearly doubled construction time, and acute strains. "New" reactor types aren't materially different, though they often pose more proliferation danger. Even more today than when I wrote in 1980, nuclear power's "risks, including proliferation, are ... not a minor counterweight to enormous advantages but rather a gratuitous supplement to enormous disadvantages."
Attacks on nuclear power plants collapse the global economy

Kimery and Malone 11 - *Senior editor of homeland security today ** multiple Emmy and Peabody award-winning investigative journalist and former senior editor of NavySEALs.com
(Anthony and Scott, “Al-Qaeda could try to  replicate Fukishima-type meltdowns,”  5/12/11, http://www.hstoday.us/blogs/the-kimery-report/blog/al-qaeda-could-try-to-replicate-fukushima-type-meltdowns/aa96292934d83bb8c9f97fd9d685f32b.html, CJC)

Continuing, the brief stated that “an air strike by a small general aviation plane or truck bomb aimed specifically at the electrical power, perhaps coupled with a Mumbai style disruption, might be sufficient to interrupt power long enough for a meltdown to begin. Blueprints and detailed descriptions and pictures are widely available on the internet in the aftermath of Fukushima …” But "even if [an] attack did not succeed in damaging the plant,” the PacClear circular warned, “the economic damage that would result from the mere perception of another incident would be severe to both the nuclear industry and the overall economy as frightened investors again pull their money back. It should be remembered that the number one target of Al Qaeda as articulated by Bin Laden is the West’s economic strength.” 

Terrorist attacks likely- will cause meltdowns that destroy entire cities

Faddis 10 - retired CIA operations officer and the former head of the CIA's unit focused on fighting terrorism involving weapons of mass destruction, president of Orion Strategic Services 

(Charles S., “Nuclear plants need real security,” 3/15/10, http://edition.cnn.com/2010/OPINION/03/15/faddis.nuclear.plant.security/, CJC)

An interest in nuclear power plants by al Qaeda or another terrorist group is not theoretical. Among the targets considered for the 9/11 attacks were nuclear power plants. Yemeni security forces recently captured a suspected member of al Qaeda, a New Jersey native named Sharif Mobley. Between 2002 and 2008, he worked at several U.S. nuclear power plants. It does not take a counterterrorism expert to imagine what al Qaeda might be able to do with the knowledge supplied by an individual who had spent the better part of six years inside nuclear facilities. The stakes here are enormous. A team of terrorists, which was able to seize control of a nuclear power plant, could cause it to melt down with relatively basic knowledge of the plant's operation. A full-scale meltdown of a major reactor would be catastrophic. Such an incident at the Indian Point Plant in New York state, for instance, would likely render large parts of the metropolitan New York City area uninhabitable for decades and likely kill tens of thousands. 

Nuclear power risks proliferation and terrorist attack
Shrader-Frechette, 08 - teaches biological sciences and philosophy at the University of Notre Dame (Krisitin, “Five Myths About Nuclear Energy”, American Magazine, 6/23, http://www.americamagazine.org/content/article.cfm?article_id=10884) 
Pursuing nuclear power also perpetuates the myth that increasing atomic energy, and thus increasing uranium enrichment and spent-fuel reprocessing, will increase neither terrorism nor proliferation of nuclear weapons. This myth has been rejected by both the International Atomic Energy Agency and the U.S. Office of Technology Assessment. More nuclear plants means more weapons materials, which means more targets, which means a higher risk of terrorism and proliferation. The government admits that Al Qaeda already has targeted U.S. reactors, none of which can withstand attack by a large airplane. Such an attack, warns the U.S. National Academy of Sciences, could cause fatalities as far away as 500 miles and destruction 10 times worse than that caused by the nuclear accident at Chernobyl in 1986. Nuclear energy actually increases the risks of weapons proliferation because the same technology used for civilian atomic power can be used for weapons, as the cases of India, Iran, Iraq, North Korea and Pakistan illustrate. As the Swedish Nobel Prize winner Hannes Alven put it, “The military atom and the civilian atom are Siamese twins.” Yet if the world stopped building nuclear-power plants, bomb ingredients would be harder to acquire, more conspicuous and more costly politically, if nations were caught trying to obtain them. Their motives for seeking nuclear materials would be unmasked as military, not civilian. Proponents of nuclear energy, like Patrick Moore, cofounder of Greenpeace, and the former Argonne National Laboratory adviser Steve Berry, say that new reactors will be safer than current ones—“meltdown proof.” Such safety claims also are myths. Even the 2003 M.I.T. energy study predicted that tripling civilian nuclear reactors would lead to about four core-melt accidents. The government’s Sandia National Laboratory calculates that a nuclear accident could cause casualties similar to those at Hiroshima or Nagasaki: 140,000 deaths. If nuclear plants are as safe as their proponents claim, why do utilities need the U.S. Price-Anderson Act, which guarantees utilities protection against 98 percent of nuclear-accident liability and transfers these risks to the public? All U.S. utilities refused to generate atomic power until the government established this liability limit. Why do utilities, but not taxpayers, need this nuclear-liability protection? Another problem is that high-level radioactive waste must be secured “in perpetuity,” as the U.S. National Academy of Sciences puts it. Yet the D.O.E. has already admitted that if nuclear waste is stored at Nevada’s Yucca Mountain, as has been proposed, future generations could not meet existing radiation standards. As a result, the current U.S. administration’s proposal is to allow future releases of radioactive wastes, stored at Yucca Mountain, provided they annually cause no more than one person—out of every 70 persons exposed to them—to contract fatal cancer. These cancer risks are high partly because Yucca Mountain is so geologically unstable. Nuclear waste facilities could be breached by volcanic or seismic activity. Within 50 miles of Yucca Mountain, more than 600 seismic events, of magnitude greater than two on the Richter scale, have occurred since 1976. In 1992, only 12 miles from the site, an earthquake (5.6 on the Richter scale) damaged D.O.E. buildings. Within 31 miles of the site, eight volcanic eruptions have occurred in the last million years. These facts suggest that Alvin Weinberg was right. Four decades ago, the then-director of the government’s Oak Ridge National Laboratory warned that nuclear waste required society to make a Faustian bargain with the devil. In exchange for current military and energy benefits from atomic power, this generation must sell the safety of future generations. Yet the D.O.E. predicts harm even in this generation. The department says that if 70,000 tons of the existing U.S. waste were shipped to Yucca Mountain, the transfer would require 24 years of dozens of daily rail or truck shipments. Assuming low accident rates and discounting the possibility of terrorist attacks on these lethal shipments, the D.O.E. says this radioactive-waste transport likely would lead to 50 to 310 shipment accidents. According to the D.O.E., each of these accidents could contaminate 42 square miles, and each could require a 462-day cleanup that would cost $620 million, not counting medical expenses. Can hundreds of thousands of mostly unguarded shipments of lethal materials be kept safe? The states do not think so, and they have banned Yucca Mountain transport within their borders. A better alternative is onsite storage at reactors, where the material can be secured from terrorist attack in “hardened” bunkers.
Nuclear power bad – terrorism, proliferation, waste risks

Johnson 8 (William Johnson, energy expert, “Nuclear Energy Fact Sheet” June 27, 2008 http://www.wagingpeace.org/menu/issues/nuclear-energy-&-waste/start/fact-sheet_ne&w.htm)
Proliferation Risks Plutonium is a man-made waste product of nuclear fission, which can be used either for fuel in nuclear power plants or for bombs. In the year 2000, an estimated 310 tons (620,000 pounds) of civilian, weapons-usable plutonium had been produced. Less than 8 kilograms (about 18 pounds) of plutonium is enough for one Nagasaki-type bomb. Thus, in the year 2000 alone, enough plutonium was created to make more than 34,000 nuclear weapons. The technology for producing nuclear energy that is shared among nations, particularly the process that turns raw uranium into lowly-enriched uranium, can also be used to produce highly-enriched, weapons-grade uranium. The International Atomic Energy Agency (IAEA) is responsible for monitoring the world’s nuclear facilities and for preventing weapons proliferation, but their safeguards have serious shortcomings. Though the IAEA is promoting additional safeguards agreements to increase the effectiveness of their inspections, the agency acknowledges that, due to measurement uncertainties, it cannot detect all possible diversions of nuclear material. (Nuclear Control Institute) Risk of Accident On April 26, 1986 the No. 4 reactor at the Chernobyl power plant (in the former U.S.S.R., present-day Ukraine) exploded, causing the worst nuclear accident ever. 30 people were killed instantly, including 28 from radiation exposure, and a further 209 on site were treated for acute radiation poisoning. The World Health Organization found that the fallout from the explosion was incredibly far-reaching. For a time, radiation levels in Scotland, over 1400 miles (about 2300 km) away, were 10,000 times the norm. Thousands of cancer deaths were a direct result of the accident. The accident cost the former Soviet Union more than three times the economical benefits accrued from the operation of every other Soviet nuclear power plant operated between 1954 and 1990. In March of 1979 equipment failures and human error contributed to an accident at the Three Mile Island nuclear reactor at Harrisburg, Pennsylvania, the worst such accident in U.S. history. Consequences of the incident include radiation contamination of surrounding areas, increased cases of thyroid cancer, and plant mutations. According to the US House of Representatives, Subcommittee on Oversight & Investigations, "Calculation of Reactor Accident Consequences (CRAC2) for US Nuclear Power Plants” (1982, 1997), an accident at a US nuclear power plant could kill more people than were killed by the atomic bomb dropped on Nagasaki. Environmental Degradation All the steps in the complex process of creating nuclear energy entail environmental hazards. The mining of uranium, as well as its refining and enrichment, and the production of plutonium produce radioactive isotopes that contaminate the surrounding area, including the groundwater, air, land, plants, and equipment. As a result, humans and the entire ecosystem are adversely and profoundly affected. Some of these radioactive isotopes are extraordinarily long-lived, remaining toxic for hundreds of thousands of years. Presently, we are only beginning to observe and experience the consequences of producing nuclear energy Nuclear Waste Nuclear waste is produced in many different ways. There are wastes produced in the reactor core, wastes created as a result of radioactive contamination, and wastes produced as a byproduct of uranium mining, refining, and enrichment. The vast majority of radiation in nuclear waste is given off from spent fuel rods. A typical reactor will generate 20 to 30 tons of high-level nuclear waste annually. There is no known way to safely dispose of this waste, which remains dangerously radioactive until it naturally decays. The rate of decay of a radioactive isotope is called its half-life, the time in which half the initial amount of atoms present takes to decay. The half-life of Plutonium-239, one particularly lethal component of nuclear waste, is 24,000 years. The hazardous life of a radioactive element (the length of time that must elapse before the material is considered safe) is at least 10 half-lives. Therefore, Plutonium-239 will remain hazardous for at least 240,000 years. There is a current proposal to dump nuclear waste at Yucca Mountain, Nevada. The plan is for Yucca Mountain to hold all of the high level nuclear waste ever produced from every nuclear power plant in the US. However, that would completely fill up the site and not account for future waste. Transporting the wastes by truck and rail would be extremely dangerous. For a more detailed analysis of the problems of and risks incurred by the plan, see Top Ten Reasons to Oppose the DoE’s Yucca Mountain Plan Repository sites in Australia, Argentina, China, southern Africa, and Russia have also been considered. Though some countries reprocess nuclear waste (in essence, preparing it to send through the cycle again to create more energy), this process is banned in the U.S. due to increased proliferation risks, as the reprocessed materials can also be used for making bombs. Reprocessing is also not a solution because it just creates additional nuclear waste. The best action would be to cease producing nuclear energy (and waste), to leave the existing waste where it is, and to immobilize it. There are a few different methods of waste immobilization. In the vitrification process, waste is combined with glass-forming materials and melted. Once the materials solidify, the waste is trapped inside and can't easily be released.

Phaseout Now

Nuclear power phasing out now- Germany is providing the framework for all other nuclear countries in the wake of Fukishima

Clayton 6/7- staff writer for the Christian Science monitor 
(Mark, “Germany to phase out nuclear power. Could the US do the same?” 6/7/11, http://www.csmonitor.com/USA/2011/0607/Germany-to-phase-out-nuclear-power.-Could-the-US-do-the-same, CJC)

Yet last week, Chancellor Merkel parted ways with the US on what had been a shared vision of how to maintain thriving economies while reducing greenhouse gases. For both nations, part of that plan had been nuclear power. For Germany, it is no longer. In the wake of the Fukushima nuclear disaster in Japan, Merkel announced that her country would close all of its 17 existing reactors by 2022. Other nations, including Japan, Italy, and Switzerland, have announced plans to pare back nuclear power, but none have gone as far as Germany, the world’s fourth-largest economy. Merkel vows to replace nuclear power with alternatives that do not increase greenhouse gases or shackle the economic growth. Could the US do the same? An increasing number of reports suggest it is not beyond the realm of possibility, and Germany could provide a road map. "Germany is conducting what I call a grand laboratory experiment," says Mark Hibbs senior associate in the nuclear policy program of the Carnegie Endowment for International Peace. "Over next 10 years, the Germans will be challenged to make use of all of those [alternative] energy technologies to do what they need to do,” he adds. “If they succeed, its very likely we will see other countries give their nuclear programs a complete rethink." America gets about 20 percent of its power from nuclear – similar to Germany’s 22.6 percent. Likewise, nuclear-energy advocates in America and Germany have cast doubts on renewable energy’s ability to meet the “baseload” power traditionally provided by coal and nuclear plants without harming the economy. "There are plenty of studies showing that nuclear is key in providing baseload power,” says Mitch Singer, a spokesman for the Nuclear Energy Institute, an industry trade group in Washington. Noting that changes in wind and clouds can affect renewable-power generation, he adds: “Wind and solar are so variable they really present a problem when you put that much on the grid." Yet an increasing number of studies also suggest that the US could at least begin to follow in Germany’s footsteps. • A 2010 analysis by the Electric Power Research Institute found that carbon emissions reduction targets by US power plants could be met primarily with efficiency and renewable energy in the near term. In the long run, new nuclear and advanced coal-fired plants would not make a significant impact on curbing greenhouse gases, until after 2025-2030 it found. • A 2009 report by the Union of Concerned Scientists found the US could meet electricity demand and cut power plant carbon-dioxide emissions by 84 percent over two decades by boosting energy efficiency, wind, solar, geothermal, and biomass energy. Plans to build four new nuclear plants and 32 new coal plants "could easily be replaced by new natural gas plants or additional efficiency and renewable energy, at a lower cost," the study noted.

Author Bias

Nuclear power advocates lie about the costs of atomic energy – profit incentives

Flessner 8 (The Chattanooga Times Free Press, Dave Flessner, June 11, 2008, “New Nuclear Plants get more expensive” http://www.timesfreepress.com/news/2008/jun/11/new-nuclear-plants-get-more-expensive/)
Critics of nuclear power wonder if the industry is still beset with the cost overruns that stalled any new U.S. nuclear reactors from being started in the past three decades. “Once again, we’re seeing the sticker shock from nuclear power,” said Stephen Smith, executive director for the Southern Alliance for Clean Energy, a Knoxville group opposed to nuclear power. “What we continue to see from this industry are overly rosy estimates about construction costs to lure utilities into building nuclear. By the time they recognize what it is actually going to cost, they already have so much money sunk in a plant that they want to finish it.” TVA’s costly past The TVA, the nation’s biggest government utility, in the 1970s and ’80s sunk nearly $10 billion into nuclear plants that it ultimately decided to scrap when plant costs escalated and the growth in power demand slowed. But TVA officials insist they are using a different, more cost-competitive approach today toward building more nuclear units. Unlike the 17 different reactors TVA began designing in the 1960s, the authority now is taking its power additions one reactor at a time to better align new power generation and power demand and to focus management attention on each reactor. The next generation of reactors also will be built in cooperation with other utilities and with standardized designs to help speed construction and allow workers to successfully move from one plant to another, TVA Vice President Jack Bailey said. “TVA is already leading the industry in additional nuclear generation,” Mr. Bailey said. After restarting TVA’s oldest reactor last year through a five-year, $1.8 billion upgrade at the Browns Ferry plant near Athens, Ala., TVA is spending $2.5 billion to finish a second reactor at its Watts Bar plant by 2012. Even more ambitious are TVA’s preliminary plans for two of the next-generation nuclear reactors at its Bellefonte nuclear site in Hollywood, Ala. The reactors, to be built by Westinghouse, are expected to cost about $3 billion to $5 billion each, Mr. Bailey said. A study three years ago jointly conducted by Toshiba Power Systems, Bechtel Corp. and TVA initially estimated the cost of each of the new AP-1000 reactors at Bellefonte at around $1,600 a kilowatt, or about $2 billion for each of the planned units. “That is now probably bouncing around $3,500 a kilowatt, and even higher in some circumstances,” said Adrian Heymer, senior director for new plant deployment at the Nuclear Energy Institute, an industry-backed trade group in Washington D.C. Other utilities are projecting even higher costs to develop and finance similar reactors. Moody’s Investors Service estimated last year that the cost of a new 1,000-megawatt reactor even smaller than what TVA wants to build at Bellefonte will cost between $5 billion and $6 billion. Progress Energy Florida estimated that building reactors at a new 3,000-acre site in Levy County near Tampa, Fla., would cost about $7 billion per unit. Farther south near Miami, Florida Power & Light estimates the cost of adding new units at Turkey Point nuclear plant could range from $6.5 billion up to $12 billion per reactor, according to a March filing with Florida regulators. David A. Kraft, director of the Nuclear Energy Information Service, an anti-nuclear group in Chicago, said cost estimates for new nuclear reactors continue to rise and the new designs of reactors add extra uncertainty to utility estimates. “The upward trend in costs is unmistakable and also exists internationally,” he said. Mr. Kraft and Mr. Smith urged TVA and other utilities to take the billions of dollars they are planning to invest in new nuclear units and put it instead into aggressive efficiency measures and renewable energy generation from solar, wind and biomass. “Nuclear plants take decades to pay off and, by that time, we can develop other sources of power like wind and solar that don’t have any fuel costs and don’t produce radioactive wastes,” Mr. Smith said. Mr. Bailey said higher cost estimates from other utilities reflect, in part, their desire to gain approval from state regulators to cover any unanticipated costs for the new reactors. The TVA executive noted that the Bellefonte site where TVA is proposing to build its new reactors already is developed with site security, transmission and cooling towers built for earlier reactors TVA scrapped in the 1990s. Buying equipment in advance also could lock in costs to prevent costly increases later, he said.
AT: Thorium

Thorium is unfeasible and imperfect – costs too much to develop
Zerbisias 11 (Antonia Zerbisias, writer, Toronto Star, citing nuclearinsider.org and World-Nuclear.org. “Thorium touted as The Answer to our energy needs” March 25, 2011 http://www.thestar.com/news/insight/article/960564--thorium-touted-as-the-answer-to-our-energy-needs) AK
 “The dreams!” scoffs Norm Rubin, Energy Probe’s director of nuclear research and senior policy analyst. Thorium pitches are really just “appeals for public funding,” he says: “Thorium reactors are only one of a significant number of long-term dreams to plant soybeans in Antarctica with the help of nuclear sun lamps. There is almost no limit to the dreams you can have with an endless, too-cheap-to-meter source of clean, benign, what-could-possibly-go-wrong energy.” Needless to say, Rubin is not impressed. Not just with LFTRs, but with nuclear power plants in general. “Thorium doesn’t eliminate the problems,” he contends. “If the nuclear industry’s problem was affording uranium, then switching to thorium might solve their problem. But that’s not their problem. The fuel cost in today’s reactors is a tiny fraction of the total cost. That’s not what is giving the Ontario government sticker shock about the next two reactors at Darlington. They’re solving a non-problem by substituting a cheaper fuel for uranium. Unless they solve the big problems, they’ve got a curiosity there instead of a practical solution to anybody’s problems.” But if, as proponents say, the thorium fuel cycle is so fantastic, why did the world go with uranium? Long story very short and simple: In the 1950s, in the Cold War-obsessed U.S., there was essentially a competition between uranium- and thorium-based systems. It was determined that the former, used in a light water reactor, was the quickest and easiest way to power a nuclear submarine. The bonus was that the waste from the LWR process could be used to make bombs. And so Washington went with uranium while an MSR experiment — a thorium-based plant — at the Oak Ridge National Laboratory in Tennessee was mothballed. But it wasn’t because the experiment was a bust. It ran incident-free for five years. Now, India and China are pursuing thorium-based reactors. So what’s stopping us now? “The downside is it’s disruptive to the whole industry,” says Hargraves. “It’s going to cost $2 billion to build the first one and get it started. There is more engineering to be done.” To complicate matters, most nuclear engineers today have never learned about MSRs. They dropped out of nuclear texts decades ago. There’s virtually no mention of thorium on Industry Canada’s website. Atomic Energy Canada Limited, despite a recent agreement with China on using thorium in its Candu reactors, doesn’t seem to be much invested in LFTRs. And although the Oak Ridge blueprints could easily be dusted off and used as a starting point, the financial exposure is huge. “No matter how good our reactors are, they’re going to be fairly expensive to develop; anything nuclear is,” says Leblanc. “There are huge potential rewards but there are some pretty major costs as well. And that’s really hard to get people to work on.”
AT: Oil

Nuclear power doesn’t solve oil dependence – mining, processing use fossil fuels 

Kraemer 11 (Susan Kraemer, writer and contributor to Green Prophet. “Nuclear Power Continues World Dependence on Middle East Oil” February 21, 2011. Green Prophet, environmental news source for the Middle east - featured on the world’s most popular media outlets including Al Jazeera, AOL News, the NY Times. http://www.greenprophet.com/2011/02/nuclear-power-continues-world-dependence-on-middle-east-oil/)
In its haste to free itself from oil-powered electricity, during the Arab oil shocks of the ”70s, France switched to nuclear energy. It had been vulnerable in its dependence on the Middle East, and moved to nuclear to free itself of the risk from more oil shocks. Since then, it has been the poster child nation for nuclear energy, getting almost 80% of its electricity from nuclear power. It must be in good shape to weather the bumpy exit from the oil age, right? Wrong. It turns out that uranium, the fuel needed to make nuclear power, is completely dependent on oil for the very heavy duty machinery needed for extracting the annual supplies of uranium needed. And it takes a staggering amount of heavy mining equipment to extract the tiny amount of uranium needed. What’s more, the world is running short of uranium fuel to supply reactors. According to Scientific American in 2009, the World Nuclear Association gives these figures. Every year, each of the 436 nuclear power plants in the world need to mine 143 million pounds of uranium, to extract the usable fuel. The largest mine in the world produces only 18.7 million pounds, or about a quarter of what just the US nuclear power plants need to mine each year. The McArthur River uranium mine North of Saskatchewan is the largest mine in the world, and yet it can only supply a quarter of the 104 US nuclear plants’ needs. From that 18 million pounds of natural uranium, only 1.8 million pounds of enriched uranium is produced, containing usable 4.5 percent U235. Currently the US gets about ten percent of it nuclear fuel from melted down Russian warheads, but this is not an unlimited supply, obviously. The rapid decline of highly concentrated uranium deposits concerns European policy makers. “The high grades will be depleted within a decade,” says energy analyst Jan Willem Storm van Leeuwen, at Ceedata, which advises European governments on energy. In 2005, he predicted that at present consumption rates, the industry-wide average ore grade will fall below 0.1 percent—or one metric ton of uranium for every 1,000 metric tons of nonuranic material—within the next decade. Uranium depletion is one issue. But the amount of fossil energy fuel needed to extract and then refine the uranium is even more reason that nuclear power will prove unsustainable in freeing the world from fossil fuels. “Seventeen-foot-tall, 11-ton raise-boring machines spear into the rock with as much as 750,000 pounds (340,194 kilograms) of force and then chew out the ore with a 10-foot- (three-meter-) wide reaming head that applies as much as 115,000 pounds (52,163 kilograms) of force for every foot (30.5 centimeters) it turns. They work more than 1,700 feet (520 meters) below the surface, knocking ore into remote-controlled loaders in a tunnel nearly 2,100 feet (640 meters) belowground.” Extracting the usable uranium from the slurry is another energy-intensive process, and carried out in gigantic coal power plants with their own environmental problems. The US uranium is refined in 90% coal-powered Kentucky at a gigantic plant covering 74 acres that itself grinds through through megawatts of coal power to make the nuclear fuel that must be replenished each year. The plant “sucks up at least 300 megawatts of electricity most of the time, peaking at as much as 2,000 megawatts (much of it from a coal-fired power plant nearby), to heat uranium hexafluoride until it gasifies and then force it through 1,760 porous membranes that gradually concentrate the level of the fissile isotope—a method invented during World War II. “The gaseous diffusion is an electricity-intensive process,” says Jeremy Derryberry, a spokesman for the coal company. But “we don’t discuss how much power we use to do the enrichment.” If the coal plant owner is coy about the energy use, the consultant is not. By 2070, says Storm van Leeuwen, the amount of energy it takes to mine, mill, enrich and fabricate one metric ton of uranium fuel may be larger than 160 terajoules—the amount of energy one can generate from it. Within 60 years, the energy needed to get fuel for nuclear power will be the same as the energy it can make.

AT: Warming

Nuclear power is unfeasible and doesn’t solve the environment

Rynn 11 (Jon Rynn, author of Manufacturing Green Prosperity: The Power to Rebuild the Middle Class, from Praeger Press. He has a Ph.D. in Political Science. March 20, 2011. “Lesson from Japan: We don’t need nuclear power to solve the climate crisis”. http://www.grist.org/renewable-energy/2011-03-20-lesson-from-japan-we-dont-need-nuclear-power-to-solve-climate)
On March 14, an editorial in The New York Times stated, "This page has endorsed nuclear power as one tool to head off global warming. We suspect that, when all the evidence is in from Japan, it will remain a valuable tool." I want to argue that, to the contrary, the lesson to be learned from the catastrophe in Japan is that nuclear power is not even part of a sustainable solution to global warming. The whole idea behind preventing global warming is to protect the Earth's ecosystems, collectively known as the biosphere. You can't save the biosphere if it's irradiated. The same problem rears its ugly head with most biofuels, certainly with corn ethanol; it won't matter if the climate isn't changing if the planet has been turned into one big desert because the soils and fresh water have been destroyed. Speaking of water, the reactors that are melting down were supposed to be of a superior design, "light water" reactors, the "light" making it sound easier on the environment. But it turned out that unless you use (and abuse) prodigious amounts of circulating water, the whole system implodes. When the effects of global warming kick in and sea levels rise and erratic rainfall leads to unforeseen downpours or extended droughts, more sequences of rare events will lead to more nuclear power disasters. Why is it worth potentially losing a region of a country, or even a whole country, just to generate electricity? What happens if a cloud of radiation heads for Tokyo, or moves into Korea? Why do we even have to worry about this? I am not advocating the immediate closure of all nuclear power plants. All of the plants on or near earthquake faults, or on a coastline, should probably be considered for early retirement. I am advocating that no more nuclear power plants should be built. Besides the painful facts of ongoing meltdowns, nuclear power plants don't need to be built because truly renewable, or perhaps more descriptively, fuelless electricity technologies, like wind, are far superior to nuclear energy. The key to a sustainable energy supply is that there be no fuels. The fuels we currently use are oil, coal, gas, plant matter, and ... uranium. The key characteristic about fuels is that we obtain energy from them by burning them, making them explode, letting them radiate -- that is, they create great amounts of heat. Now, burning a fuel is very attractive because you can obtain large amounts of energy. It's easy to concentrate. The problem is that burning something is inherently dirty and wasteful. Electric power plants that use fuel waste about two-thirds of their energy, heat that simply dissipates into the environment. Think about that -- the allegedly high-tech world of fossil fuels and nuclear power is wasting way over half of its fuel. The third problem with fuels is that they run out, as oil is starting to do. Coal plants are very destructive to human health, certainly more on a day-by-day basis than nuclear plants, because of the mercury and other pollutants that go up the smokestack. And then, of course, there is the carbon dioxide. About 60 percent of global greenhouse-gas emissions come from fossil fuels. The nuclear power industry also creates carbon emissions, because of all the mining, transportation, and construction surrounding its use. But it emits less carbon than do fossil fuels. The problem, clearly, is that every decade or so a significant part of the Earth's surface is threatened with irradiation. Again, not a solution. Wind, solar, geothermal, and hydro (water) energy of various sorts have no fuel. They convert a source of energy into electricity, using machinery. The source of energy is basically unlimited. There is no pollution or carbon dioxide (although classic hydropower, in the form of dams, can wreak havoc on ecosystems and emit carbon dioxide when organic matter putrefies in their artificial lakes). Although renewable energy technologies also waste most of the energy going through them, this waste is not in the form of heat. Heat waste is what is destroying the nuclear power plants at Fukishima, and this phenomenon is the result of an overly complex system. Charles Perrow wrote a book called Normal Accidents: Living with High-Risk Technologies way back in 1984. Recently, there has been a good deal of interesting work on the idea of resiliency, that is, the capacity of a system, whether an ecosystem or a society, to withstand mistakes or problems or failures (for example, see the book The Upside of Down by Thomas Homer-Dixon). Resilient systems don't produce as much as nonresilient, or brittle, systems, at least in the short term -- but in the long-term, resilient systems are much more effective and useful because they don't collapse. And when something collapses, like a nuclear reactor, at best it stops being useful and at worst it becomes extremely destructive. Brittle systems can look more productive in the short-run, because often they are using themselves up and destroying their surrounding ecosystems in the process. Another way to look at it is that they are capital-destroying. For instance, agriculture can achieve fantastic levels of output for a while, but it can destroy the soil and water on which it depends, as shown by David Montgomery in his book Dirt: The Erosion of Civilizations. In the case of nuclear power, in the long-term, there is probably nothing more expensive, because the nuclear waste -- such as the "spent fuel rods" that at the time of this writing are burning and spewing radioactive gas -- has to be taken care of for hundreds or even thousands of years. And then there is the occasional country or region that is destroyed. And uranium mining does the same thing, at a smaller scale. That is, if the costs of nuclear power are averaged over a few thousand years, it will turn out to be the most expensive energy ever produced. You may see erudite and sophisticated debates about whether wind, nuclear, or coal are more expensive in terms of kilowatts of electricity or kilowatt hours. But these costs can never include the cost of a collapse of a country, region, or entire civilization. The ultimate irony of nuclear power may be that it is totally dependent on government intervention in the economy, and yet conservative Republicans are its greatest boosters. Because it can destroy whole regions, only the government has the capacity to clean up the mess, not private insurance companies. When it comes to energy, Republicans are hardcore socialists. They advocate for subsidies for fossil fuel companies, for the use of the military to protect oil trading lanes and oil deposits, for insurance for nuclear power, and for research and development for all of them. Governments have always been behind nuclear power, and by now the industry has become thoroughly entangled with huge private firms like General Electric and Tokyo Electric Power. The political economic inertia, built up over 60 years, is on autopilot -- or maybe the cooling system has malfunctioned, whichever technical metaphor you prefer. Utilities bandwagon with a "sure" thing, something that has been done dozens or hundreds of times before, like coal plants or light-water reactors. But wind installations are expanding exponentially. Even the short-term costs of wind and large solar farms is approaching coal in the short-term, and the costs of nuclear plants are expanding at the same rate, kept alive by subsidies from socialists like the Republican Party. Let us hope that Fukishima's greatest damage is to the nuclear power industry, and not to Japan and the surrounding regions. And let us hope that nuclear energy is never, ever again, included in a list of clean energies. Nuclear power is over -- long live renewable energy!
Nuclear power fails to solve warming – unsustainable and other proponents 

Shrader-Frechette, 08 - teaches biological sciences and philosophy at the University of Notre Dame (Krisitin, “Five Myths About Nuclear Energy”, American Magazine, 6/23, http://www.americamagazine.org/content/article.cfm?article_id=10884) 

The myth of clean atomic power arises partly because some sources, like a pro-nuclear energy analysis published in 2003 by several professors at the Massachusetts Institute of Technology, call atomic power a “carbon-free source” of energy. On its Web site, the U.S. Department of Energy, which is also a proponent of nuclear energy, calls atomic power “emissions free.” At best, these claims are half-truths because they “trim the data” on emissions. While nuclear reactors themselves do not release greenhouse gases, reactors are only part of the nine-stage nuclear fuel cycle. This cycle includes mining uranium ore, milling it to extract uranium, converting the uranium to gas, enriching it, fabricating fuel pellets, generating power, reprocessing spent fuel, storing spent fuel at the reactor and transporting the waste to a permanent storage facility. Because most of these nine stages are heavily dependent on fossil fuels, nuclear power thus generates at least 33 grams of carbon-equivalent emissions for each kilowatt-hour of electricity that is produced. (To provide uniform calculations of greenhouse emissions, the various effects of the different greenhouse gases typically are converted to carbon-equivalent emissions.) Per kilowatt-hour, atomic energy produces only one-seventh the greenhouse emissions of coal, but twice as much as wind and slightly more than solar panels. Nuclear power is even less clean when compared with energy-efficiency measures, such as using compact-fluorescent bulbs and increasing home insulation. Whether in medicine or energy policy, preventing a problem is usually cheaper than curing or solving it, and energy efficiency is the most cost-effective way to solve the problem of reducing greenhouse gases. Department of Energy data show that one dollar invested in energy-efficiency programs displaces about six times more carbon emissions than the same amount invested in nuclear power. Government figures also show that energy-efficiency programs save $40 for every dollar invested in them. This is why the government says it could immediately and cost-effectively cut U.S. electricity consumption by 20 percent to 45 percent, using only existing strategies, like time-of-use electricity pricing. (Higher prices for electricity used during daily peak-consumption times—roughly between 8 a.m. and 8 p.m.—encourage consumers to shift their time of energy use. New power plants are typically needed to handle only peak electricity demand.) Myth 2. Nuclear Energy Is Inexpensive Achieving greater energy efficiency, however, also requires ending the lopsided system of taxpayer nuclear subsidies that encourage the myth of inexpensive electricity from atomic power. Since 1949, the U.S. government has provided about $165 billion in subsidies to nuclear energy, about $5 billion to solar and wind together, and even less to energy-efficiency programs. All government efficiency programs—to encourage use of fuel-efficient cars, for example, or to provide financial assistance so that low-income citizens can insulate their homes—currently receive only a small percentage of federal energy monies. After energy-efficiency programs, wind is the most cost-effective way both to generate electricity and to reduce greenhouse emissions. It costs about half as much as atomic power. The only nearly finished nuclear plant in the West, now being built in Finland by the French company Areva, will generate electricity costing 11 cents per kilowatt-hour. Yet the U.S. government’s Lawrence Berkeley National Laboratory calculated actual costs of new wind plants, over the last seven years, at 3.4 cents per kilowatt- hour. Although some groups say nuclear energy is inexpensive, their misleading claims rely on trimming the data on cost. The 2003 M.I.T. study, for instance, included neither the costs of reprocessing nuclear material, nor the full interest costs on nuclear-facility construction capital, nor the total costs of waste storage. Once these omissions—from the entire nine-stage nuclear fuel cycle—are included, nuclear costs are about 11 cents per kilowatt-hour. The cost-effectiveness of wind power explains why in 2006 utility companies worldwide added 10 times more wind-generated, than nuclear, electricity capacity. It also explains why small-scale sources of renewable energy, like wind and solar, received $56 billion in global private investments in 2006, while nuclear energy received nothing. It explains why wind supplies 20 percent of Denmark’s electricity. It explains why, each year for the last several years, Germany, Spain and India have each, alone, added more wind capacity than all countries in the world, taken together, have added in nuclear capacity. In the United States, wind supplies up to 8 percent of electricity in some Midwestern states. The case of Louis Brooks is instructive. Utilities pay him $500 a month for allowing 78 wind turbines on his Texas ranch, and he can still use virtually all the land for farming and grazing. Wind’s cost-effectiveness also explains why in 2007 wind received $9 billion in U.S. private investments, while nuclear energy received zero. U.S. wind energy has been growing by nearly 3,000 megawatts each year, annually producing new electricity equivalent to what three new nuclear reactors could generate. Meanwhile, no new U.S. atomic-power reactors have been ordered since 1974. Should the United States continue to heavily subsidize nuclear technology? Or, as the distinguished physicist Amory Lovins put it, is the nuclear industry dying of an “incurable attack of market forces”? Standard and Poor’s, the credit- and investment-rating company, downgrades the rating of any utility that wants a nuclear plant. It claims that even subsidies are unlikely to make nuclear investment wise. Forbes magazine recently called nuclear investment “the largest managerial disaster in business history,” something pursued only by the “blind” or the “biased.” Myth 3. Nuclear Energy Is Necessary to Address Climate Change Government, industry and university studies, like those recently from Princeton, agree that wind turbines and solar panels already exist at an industrial scale and could supply one-third of U.S. electricity needs by 2020, and the vast majority of U.S. electricity by 2050—not just the 20 percent of electricity possible from nuclear energy by 2050. The D.O.E. says wind from only three states (Kansas, North Dakota and Texas) could supply all U.S. electricity needs, and 20 states could supply nearly triple those needs. By 2015, according to the D.O.E., solar panels will be competitive with all conventional energy technologies and will cost 5 to 10 cents per kilowatt hour. Shell Oil and other fossil-fuel companies agree. They are investing heavily in wind and solar. From an economic perspective, atomic power is inefficient at addressing climate change because dollars used for more expensive, higher-emissions nuclear energy cannot be used for cheaper, lower-emissions renewable energy. Atomic power is also not sustainable. Because of dwindling uranium supplies, by the year 2050 reactors would be forced to use low-grade uranium ore whose greenhouse emissions would roughly equal those of natural gas. Besides, because the United States imports nearly all its uranium, pursuing nuclear power continues the dangerous pattern of dependency on foreign sources to meet domestic energy needs.

***COLONIZATION BAD

Space Race/Debris

Colonization causes another space race and increases debris 

Williams 10 (Linda, Physics Instructor, Santa Rosa Junior College, Spring, Peace Review Journal of Social  Justice, “Irrational Dreams of Space Colonization”, http://www.scientainment.com/lwilliams_peacereview.pdf)
The technological hurdles prohibiting practical space colonization of the Moon and Mars  in the near future are stratospherically high. The environmental and political  consequences of pursuing these lofty dreams are even higher. There are no international  laws governing the Moon or the protection of the space environment. The Moon Treaty,  created in 1979 by the United Nations, declares that the Moon shall be developed to  benefit all nations and that no military bases could be placed on the moon or on any  celestial body, and bans altering the environment of celestial bodies. To date, no space  faring nation has ratified this treaty, meaning, the moon, and all celestial bodies,  including Mars and asteroids are up for the taking. If a nation did place a military base on  the moon, they could potentially control all launches from Earth. The Moon is the  ultimate military high ground. How should we, as a species, control the exploration,  exploitation and control of the Moon and other celestial bodies if we can not even agree  on a legal regime to protect and share its resources?  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 circum-terrestrial 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. 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 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? destruction.  The private development of space is growing at a flurried rate. Competitions such as the  X-Prize for companies to reach orbit and the Google Prize to land a robot on the Moon  has launched space wanderlust in citizens throughout the country who dream of traveling  to space. The reality is that there are few protections for the environment and the  passengers of these flights of fancy. The FAA, which regulates space launches, is under a  Congressional mandate to foster the industry. It is difficult if not impossible to have  objective regulation of an industry when it enjoys government incentives to profit.  We have much to determine on planet Earth before we launch willy nilly into another  race into space and a potential environmental disaster and arms race in outer space.

Disease

Mars trip would have to be one way, if they came back it would cause super diseases 

Also a Zubrin indict 

DiGregorio No Date [probably 2000-2]  professional science and aerospace writer since 1988 founder of the International Committee Against Mars Sample Return (ICAMSR)  

[“ PUTATIVE MARTIAN LIFE NO THREAT TO EARTH? ” http://www.icamsr.org and author of Mars: The Living Planet. ] ZM

Another key issue raised in the Antaeus Report is not even mentioned by Zubrin. Organisms taken from their natural environment and placed in a completely foreign environment not only out-competed indigenous organisms but also flourish. What if this scenario also happens with any organisms brought back from Mars? Surely, the possibility has to be considered. That is why we have a planetary protection program in the first place. Dr. Zubrin accepts the notion of planetary exchange of debris, but uses this to conclude that Earth has already been inoculated against germs from Mars. Is this really a rational theory? Where is the supporting evidence to make a case to abandon planetary protection? Who is to say that such interplanetary infections have not been the cause of unexplained extinction’s of species on Earth in the past? Was disease also a culprit in the extinction of the dinosaurs. Many scientists now think so. The K-2 impact event 65 million years ago did not kill off the dinosaurs, they lived on another 2 million years. Also, Dr. Ross McPhee of the American Museum of Natural History has now postulated that a species crossing hyperdisease killed off the Pleistocene mammal’s 13,000 years ago. Are we so sure that interplanetary infection was not a cause? Dr.'s Chandra Wickramasinghe and Fred Hoyle from Cardiff University in England have correlated cometary tail debris with outbreaks of influenza on Earth. Shouldn’t we look into this sort of information more closely before returning samples from comets or planets considered to be possible habitats? The horrific truth about microbes is that all they need is to find Earth-life to be a good source of food, and to have the capacity to harvest it. H. G. Wells' "War of the Worlds" had a favorable outcome, but Wells' invaders were not microorganisms, although his story ends with Earth microbes killing off the Aliens. Even if Zubrin's assumptions are considered reasonable by some, his argument does not hold against different reasonable assumptions. When the entire biosphere hangs in the balance, it is adventuristic in the extreme to bring Martian life here, or send astronauts to Mars before we know the capabilities of any organisms that might exist there. Sure, there is a chance it would do no harm; but that is not the point. Unless you can rule out the chance that it might do harm, you should not embark on such a course before making absolutely certain. 

Long term space flights greatly increases the propensity of disease creation
Than 9 staff writer for national geographic, Ker Mutant Diseases May Cripple Missions to Mars, Beyond http://news.nationalgeographic.com/news/2009/11/091104-space-diseases-mutants-mars.html
Charged particles zipping through space, known as cosmic rays, can mutate the otherwise manageable microbes, spurring the bugs to reproduce quicker and become more virulent, recent studies show. 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. (Get Mars exploration pictures, facts, and more.) "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. (Get the scoop on how low gravity makes it harder to get pregnant in space.) 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. (Find out more about where cosmic rays come from.) The absence of gravity can also be detrimental to human health, because weightlessness allows structures to shift around within cells. One study, for instance, found that astronauts who had recently returned from space had white blood cells that were less effective at seeking out and destroying E. coli bacteria. Left untreated, E. coli can cause severe cramps, vomiting, and diarrhea as well as kidney and blood-cell damage that can lead to fatal complications. Vitamin Boosts, Faster Rides Keeping astronauts healthy on long-duration missions will be a major challenge for NASA and other space agencies, agreed Gerald Sonnenfeld, an immunologist and vice president of research at Binghamton University. "There is a potential for a problem in the immune system to create an issue in a long-term spaceflight, and this must be seriously investigated," said Sonnenfeld, who was not involved in the new report. 
Disease can come back – no quarantine is perfect, Apollo 12 proves

Crosby 09 - Professor Emeritus of History, Geography, and American Studies The University of Texas at Austin

Alfred, “Micro-organisms and extraterrestrial travel”, http://www.springerlink.com.proxy.lib.umich.edu/content/n4058g11046w23t6/fulltext.pdf
The Americans in NASA and, presumably, equivalent Russians and others with inclinations for space travel, have taken the standard earthly public health pre- cautions against micro-organism stowaways; for instance, meticulous medical examinations of the human travellers before and after missions. German measles among NASA personnel almost led to the cancelling of an early Moon visit. Non- human living travelers (mice, bacterial samples, etc.) and, of course, of all materials collected from extraterrestrial bodies, are sterilized or kept in isolation. The first teams of humans returning from the Moon were strictly quarantined for days. And, of course, everything else that made the roundtrip – the mice, the equipment, and entire spacecrafts, etc., – have been sterilized. Even so, there is still plenty about travelling to and returning from other planets, comets, and what-have-you to worry about. Just because the Moon is encouragingly dead does not mean that other bodies beyond our atmosphere are, too. There are no gullies on the Moon, but there are on Mars. Perfect quarantine is impossible in practice. For example, in 1969 the Apollo 12 mission visited the Moon and returned to Earth. One of the items its astronauts brought back home was a camera, part of a Surveyor probe deposited on the Moon 3 years before. Back on Earth, micro-life, specifically streptococci, were discovered inside its camera, healthy and capable of growth. Twenty-two years later Pete Conrad, commander of Apollo 12, said: “I always thought the most significant thing that we ever found on the whole . . . Moon was that little bacteria who came back and lived and nobody ever said [anything] about it”.
There is disease on Mars – Extremophiles on Earth prove.

Crosby 09 - Professor Emeritus of History, Geography, and American Studies The University of Texas at Austin

Alfred, “Micro-organisms and extraterrestrial travel”, http://www.springerlink.com.proxy.lib.umich.edu/content/n4058g11046w23t6/fulltext.pdf
Let us consider the probable characteristics of the life forms that may exist on the moon, Mars, the other planets, their moons, the asteroids, and which may be somehow surviving in space dust. When our rockets first began to fly beyond our atmosphere, our assessment of the possibilities of possible manifestations of life was limited by what we knew of life at the time. That was derived from what we knew of earthly life, all of which, as far as we knew, lived on or close to the planets surface in environments that even at their worst did not exceed the limits of what scientific common sense imagined as tolerable. Then came the debut of the well-named extremophiles, earthly organisms – almost all of them single- celled – that exist and even propagate in environments that would kill you and your piggy-backing microbes instantly. We have found the extremophiles in the depths of Yellowstones boiling pools; alongside tiny volcanoes kilometers deep in the oceans; and in ice that has not been liquid for millennia; at incredibly high altitudes; luxuriating in liquids of extreme acidity and alkalinity; in crustal rock; at temperatures that we used to think prohibited life; and at pressures a thousand times greater than we experience personally. Hence the name extremophile.
Space colonization would let about the next Black Death – the black death, and Columbus prove.
Crosby 09 - Professor Emeritus of History, Geography, and American Studies The University of Texas at Austin

Alfred, “Micro-organisms and extraterrestrial travel”, http://www.springerlink.com.proxy.lib.umich.edu/content/n4058g11046w23t6/fulltext.pdf
Extraterrestrial colonists of future generations will innocently cultivate new strains of pathogens (germs) in their remote colonies, innocently export them via freighters and ferries. At the next colonies visited the new micro-organisms will celebrate their travels with virgin soil epidemics, i.e., epidemics among people who have never experienced the infection before or within a full generation. The occasional contacts between the colonies and between the colonies and Earth will enable insular pathogens to migrate. This has happened in the 14th century when the Black Death followed the Silk Road, brand new by paleoanthropologys standards, east and west across Eurasia to China and Europe, and even to Iceland. It happened again when Columbus brought the Old and New Worlds into contact, triggering the worse demographic disaster of all human history. 
Space colonization will unrecognizably mutate humanity – the result is literal dehumanization
Crosby 09 - Professor Emeritus of History, Geography, and American Studies The University of Texas at Austin

Alfred, “Micro-organisms and extraterrestrial travel”, http://www.springerlink.com.proxy.lib.umich.edu/content/n4058g11046w23t6/fulltext.pdf
Space travel and colonization will alter the size, shape, strengths and functions of the bodies that we have inherited from our hunter-gatherer ancestors. The first humans on Mars, Europa, etc., will be adult technicians of one kind and another. They will yearn for recognition and promotion, not for propagation. They will be succeeded by real settlers, male and female, of similar ambitions, but who will also want to build families. These people will produce the first human babies not born on Earth. Different colonies will differ radically in environment (in radiation and gravity, for instance), thus stimulating mutation. For example, what would the pregnancy of a 60-kg woman be like on Mars, where she would weight about 20 kg due to different gravity? What would her baby be like – if it survived? My guess is that after, say, a thousand or so years of extraterrestrial propagation, distinctively Martian physical and functional differentiation will be appearing. Ten or twenty generations after that, Earthlings and Martians may be different enough to qualify as separate species. And, of course, there will be another humanoid species in the colony on Europa, another on Titan, etc. Terrestrial Homo sapiens will have cousins, a situation we have not known since the demise of the last Neanderthal. The challenge to our self-image and therefore to our ethics and behaviors will be as great as it was in the years following 1492 when Columbus and his successors had to decide whether to consider American Indians as fellow human beings or not.
Trade-off

Turn – Colonization trades off with the ability to solve the problems that face the earth, solving those problems are pre-requisite to colonization.
Williams 10 – Physics professor Santa Rosa
Lynda, Spring, “Irrational Dreams of Space Colonization” Peace Review, a Journal of Social Justice; http://www.scientainment.com/lwilliams_peacereview.pdf
If we direct our intellectual and technological resources toward space exploration without consideration of the environmental and political consequences, what is left behind in the wake? The hype surrounding space exploration leaves a dangerous vacuum in the collective consciousness of solving the problems on Earth. If we accept the inevitability of Earth’s destruction and its biosphere, we are left looking toward the heavens for our solutions and resolution. Young scientists, rather than working on serious environmental challenges on Earth, dream of Moon or Martian bases to save humanity, fueling the prophesy of our planetary destruction, rather than working on solutions to solve the problems on Earth.

Every space faring entity, be they governmental or corporate, face the same challenges. Star Trek emboldened us all to dream of space, the final frontier. The reality is that our planet Earth is a perfect spaceship. We travel around our star the sun once every year, and the sun pull us with her gravitational force around the galaxy once every 250 million years through star systems, star clusters and all the possible exosolar planets that may host life or be habitable for us to colonize. The sun will be around for billions of years and we have ample time to explore the stars. It would be wise and prudent for us as a species to focus our intellectual and technological knowledge now into preserving our spaceship for the long voyage through the stars, so that once we have figured out how to make life on Earth work in an environmentally and politically sustainable way, we can then venture off the planet into the final frontier of our dreams.
Colonization Unsustainable - Generic

Going to Mars is beyond any feasible approach available to us 

Williams ’10 – teaches physics at Santa Rosa Junior College [Lynda, “Irrational Dreams of Space Colonization,” Peace Review, A Journal of Justice, Spring 2010, http://www.scientainment.com/lwilliams_peacereview.pdf]

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. 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. 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 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. Either way, no one can survive a trip to Mars and 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.
Missions to Mars fail empirics and laundry list 

Ian O’Neill 8 -  PhD in Solar Physics at the University of Wales

“ The “Mars Curse”: Why Have So Many Missions Failed? ” http://www.universetoday.com/13267/the-mars-curse-why-have-so-many-missions-failed/

Looking over the past 48 years of Mars exploration, it makes for sad reading. A failed mission here, a “lost” mission there, with some unknowns thrown in for good measure. It would seem that mankind’s efforts to send robots to Mars have been thwarted by bad luck and strange mysteries. Is there some kind of Red Planet Triangle (much like the Bermuda Triangle), perhaps with its corners pointing to Mars, Phobos and Deimos? Is the Galactic Ghoul really out there devouring billions of dollars-worth of hardware? The “Galactic Ghoul” has been mentioned jokingly by NASA scientists to describe the misfortune of space missions, particularly Mars missions. Looking at the statistics of failed missions, you can’t help but think that there are some strange forces at play. During NASA’s Mars Pathfinder mission, there was a technical hitch as the airbags were deflated after the rover mission landed in 1998, prompting one of the rover scientists to mention that perhaps the Galactic Ghoul was beginning to rear its ugly head: Well, there are plenty of answers that explain the losses of these early forays to Mars, putting the Galactic Ghoul to one side for now. Beginning with the very first manmade objects to land on the Martian surface, Mars 2 and Mars 3, Soviet Union-built Mars lander/orbiter missions in 1971. The lander from Mars 2 is famous for being the first ever robotic explorer on the surface of Mars, but it is also infamous for making the first manmade crater on the surface of Mars. The Mars 3 lander had more luck, it was able to make a soft landing and transmit a signal back to Earth… for 20 seconds. After that, the robot was silenced. Both landers had the first generation of Mars rovers on board; tethered to the landing craft, they would have had a range of 15 meters from the landing site. Alas, neither was used. It is thought that the Mars 3 lander was blown over by one of the worst dust storms observed on Mars. To travel from Earth to Mars over a long seven months, separate from its orbiter, re-enter the Martian atmosphere and make a soft landing was a huge technological success in itself – only to get blown over by a dust storm is the ultimate example of “bad luck” in my books! Fortunately, both the Mars 2 and 3 orbiters completed their missions, relaying huge amounts of data back to Earth. This isn’t the only example where “bad luck” and “Mars mission” could fall into the same sentence. In 1993, NASA’s Mars Observer was only three days away from orbital insertion around Mars when it stopped transmitting. After a very long 337 day trip from Earth it is thought that on pressurizing the fuel tanks in preparation for its approach, the orbiters propulsion system started to leak monomethyl hydrazine and helium gas. The leakage caused the craft to spin out of control, switching its electronics into “safe” mode. There was to be no further communication from Mars Observer. Human error also has a part to play in many of the problems with getting robots to the Red Planet. Probably the most glaring, and much hyped error was made during the development of NASA’s Mars Climate Orbiter. In 1999, just before orbital insertion, a navigation error sent the satellite into an orbit 100 km lower than its intended 150 km altitude above the planet. This error was caused by one of the most expensive measurement incompatibilities in space exploration history. One of NASA’s subcontractors, Lockheed Martin, used Imperial units instead of NASA-specified metric units. This incompatibility in the design units culminated in a huge miscalculation in orbital altitude. The poor orbiter plummeted through the Martian atmosphere and burned up. 
Colonization impossible – tech, radiation, lack of atmosphere, water, and energy all prove (also in this card, helium 3 is impossible, underline it if needed)

Williams 10 – Physics professor Santa Rosa
Lynda, Spring, “Irrational Dreams of Space Colonization” Peace Review, a Journal of Social Justice; http://www.scientainment.com/lwilliams_peacereview.pdf
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.
Colonization Unsustainable – Tech

No technology exists there is no Life Support System

Woodcock 11 (Gordon R. Woodcock, Published over 100 Space Exploration books, On the NASA Advisory Board, Executive Vice President of the National Space Society, “NSS Roadmap: Technological Barriers to Space Settlement”, http://www.nss.org/settlement/roadmap/technological.html, 4/24/2011)

No Closed-Loop Life Support System The third issue facing development of a spacefaring civilization is life support. Permanent outposts or settlements can't afford to import life support supplies or equipment over the long term. The current technology is adequate for the space station. It provides partial recycling of water and oxygen, using "physico-chemical" technology. It uses chemical absorbers and reactors, and physical processes such as distillation and reverse osmosis, to recycle water and scrub CO2 from air. Oxygen is reclaimed by water electrolysis and CO2 reduction. Hydrogen and carbon from these processes are waste products, not recycled. There is no food production, and no recycling of wastes or garbage; these are returned to Earth. For the International Space Station, the crew and operations resupply requirement is about 10 kg per person per day. The ISS will typically have a crew of four; in 90 days it needs 900 kg per person; 3600 kg for the crew. This is easily within shuttle capabilities, even the capabilities of a crew and cargo vehicle flying on an ELV. There is little motivation to do better. A Mars proto-settlement of 1,000 people is a lot different. Such a settlement is not feasible with this state of technology. Consider 1000 people, 365 days, at about 10 kg/day. This figures to 3.65 million kg (about 8 million lb) per year. Even at reduced launch cost of $1,000/lb, the delivery cost to Mars is at least $5,000/lb. The annual cost therefore is $40 billion just for life support. No government or consortium of governments will put up with such high cost, and it is out of the question for the private sector. Bioregenerative technology is needed. This technology is also highly applicable to cleaning up our environment here on Earth. A permanent outpost needs a closed micro-ecology or something close to it. This means full recycling of all life support supplies, including waste and garbage. Periods of "no opportunity" for Mars resupply last almost two years; transit times are six months or more. Not only is the cost infeasible for ISS-level technology, the masses to be transported are outrageous. In a bioregenerative system, water and oxygen are recycled by semi-natural means, such as composting or oxidation of organic wastes, and condensation of water. CO2 is taken up by plants, and oxygen generated by photosynthesis. Plants produce food, and some may be ornamental or needed to make the micro-ecology stable. Food production is by "farming" — hydroponics. Animal protein production is feasible in larger outposts. Wastes are completely recycled. Nothing is thrown away. The life support and food production system must have long-term ecological stability. Such a closed-cycle technology is very poorly understood; Biosphere II showed how little we really know. Unfortunately, NASA is investing almost zero in this. A few years ago, NASA invested modestly. However, in today's political climate, these investments are seen as applicable only to non-approved programs and are strongly discouraged. It is likely that developing bioregenerative life support technology to a point of confident use, i.e., where space settlers could depend on it, will take longer to solve than the high cost of space transportation, perhaps much longer.

Technological barriers are too high 

Williams ’10 – teaches physics at Santa Rosa Junior College [Lynda, “Irrational Dreams of Space Colonization,” Peace Review, A Journal of Justice, Spring 2010, http://www.scientainment.com/lwilliams_peacereview.pdf]

The technological hurdles prohibiting practical space colonization of the Moon and Mars in the near future are stratospherically high. The environmental and political consequences of pursuing these lofty dreams are even higher. There are no international laws governing the Moon or the protection of the space environment. The Moon Treaty, created in 1979 by the United Nations, declares that the Moon shall be developed to benefit all nations and that no military bases could be placed on the moon or on any celestial body, and bans altering the environment of celestial bodies. To date, no space faring nation has ratified this treaty, meaning, the moon, and all celestial bodies, including Mars and asteroids are up for the taking. If a nation did place a military base on the moon, they could potentially control all launches from Earth. The Moon is the ultimate military high ground. How should we, as a species, control the exploration, exploitation and control of the Moon and other celestial bodies if we can not even agree on a legal regime to protect and share its resources?
Humans can’t colonize space-too many technical obstacles

Launius 10, Chief Historian of NASA and author of books about aerospace
(Roger D., “Can we colonize the solar system? Human Biology and survival in the extreme space environment”, Science Direct, Volume: 34 No. 3, 124, SRF)

Although microbial life might survive the extreme conditions of space, for Homo sapiens sapiens the space environment remains remarkably dangerous to life. One space life scientist, Vadim Rygalov, remarked that ensuring human life during spaceflight was largely about providing the basics of human physiological needs. From the most critical-meaning that its absence would cause immediate death, to the least critical-these include such constants available here on Earth of atmospheric pressure, breathable oxygen, temperature, drinking water, food, gravitational pull on physical systems, radiation mitigation, and others of a less immediate nature. As technologies, and knowledge about them, stand at this time, humans are able to venture into space for short periods of less than a year only by supplying all of these needs either by taking everything with them (oxygen, food, air, etc.) or creating them artificially (pressurized vehicles, centrifugal force to substitute for gravity, etc.) Space-flight would be much easier if humans could go into hibernation during the extremes of spaceflight, as did the Streptococcus mitis bacteria. Resolving these issues has proven difficult but not insurmountable for such basic spaceflight activities as those undertaken during the heroic age of space exploration when the United States and the Soviet Union raced to the Moon. Overcoming the technological hurdles encountered during the Mercury, Gemini, and Apollo programs were child’s play in comparison to the threat to human life posed by long duration, deep space missions to such places as Mars. Even the most sophisticated of those, the lunar landings of Project Apollo, were relatively short camping trips on an exceptionally close body in the solar system, and like many camping trips undertaken by Americans the astronauts took with them everything they would need to use while there. This approach will continue to work well until the destination is so far away that resupply from Earth becomes highly problematic if not impossible if the length of time to be gone is so great that resupply proves infeasible. There is no question that the U.S. could return to the Moon in a more dynamic and robust version of Apollo; it could also build a research station there and resupply it from Earth on a regular basis. In this instance, the lunar research station might look something like a more sophisticated and difficult to support version of the Antarctic research stations. A difficult challenge, yes; but certainly it is something that could be accomplished with presently envisioned technologies. The real difficulty is that at the point a lunar research station becomes a colony profound changes to the manner in which humans interact with the environment beyond Earth must take place. Countermeasures for core challenges-gravity, radiation, particulates, and ancillary effects-provide serious challenges for humans engaged in space colonization.

Colonization Unsustainable - Reproduction

All space babies are sterile, ending the human race.
The Week Magazine 11 (2-17-11“ Why humans will never colonize space ” http://theweek.com/article/index/212267/why-humans-will-never-colonize-space) 

Why couldn't humans colonize space? Because any child conceived and born in space is likely to be born sterile. Scientists at NASA say that the high levels of radiation in space would kill any female fetus' lifetime supply of eggs, while males in the womb would likely become sterile. The child could also suffer "mental and physical defects" from exposure to harmful radiation.  

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

Fiona MaCDonald 8, staff writer 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.

Women can’t procreate in space – multiple factors 

Bacal 9
Kira Bacal, MD, PhD, MPH, January 2nd, 2009, Medscape Internal Medicine < http://philosophyofscienceportal.blogspot.com/2009/01/sex-in-space-taken-seriously.html> ZM
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. 

Embroyo development makes space sex impossible  

Telegraph 8 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). 
Multi-generation colonization leads to birth defects 

Straume et. al. 10 - Ph.D., NASA Ames Research Center [Tore, “Radiation Hazards and the Colonization of Mars: Brain, Body, Pregnancy, In-Utero Development, Cardio, Cancer, Degeneration,” Journal of Cosmology, October-November 2010, Volume 12, http://journalofcosmology.com/Mars124.html]

In-Utero Development. Long-term missions to Mars will require the consideration that pregnancy may occur, unless steps are taken in advance to prevent it. Multi-generation colonization will require healthy pregnancy and childbirth. Substantial data exist on the effects of prenatal radiation exposures in experimental animals and humans. The effects observed include gross structural malformations, growth retardation, embryo lethality, sterility, and central nervous system abnormalities (NRC 1990). The developing central nervous system has been observed to be particularly sensitive to radiation exposure in both experimental animals and humans. The ICRP evaluated the data from animal experiments and concluded that the threshold for radiation-induced developmental effects of the fetus was about 0.1 Gy acute low-LET radiation (ICRP 1991). The in-utero data from Hiroshima and Nagasaki Abomb survivors provide particularly relevant information on radiosensitivity in humans as a function of gestational age and dose for several CNS endpoints, including severe mental retardation, head circumference, intelligence test scores, and school performance. It should be kept in mind that these doses were acute gamma rays and the response to chronic GCR radiation may be different. Severe mental retardation in A-bomb survivors exposed during various gestational ages is seen in Fig. 6 (Otake et al. 1996). It is observed that the incidence of severe mental retardation increased with radiation dose and was greatest for those exposed 8 to 15 weeks of gestation. The incidence was elevated but decreased at 16 to 25 weeks. Prior to 8 weeks and after 25 weeks there was no detectable mental retardation observed.
Extraterrestrial environment of Mars affect the function of the brain 

Bishop ’10 – Ph.D. at University of Texas Medical Branch [Sheryl, “Moving to Mars: There and Back Again. Stress and the Psychology and Culture of Crew and Astronaut,” October-November 2010, Volume 12, http://journalofcosmology.com/Mars106.html]

Yet another unknown is the effects of extraterrestrial environments upon the brain. Bone and muscle loss after even short duration flights are now well documented. However, neurobiological processes dramatically affect personality and intellectual functioning. Early and subsequent studies of prolonged social, sensory, and perceptual isolation in primates and other animals have consistently demonstrated significant effects on learning, memory, perception, and nerve growth versus neural degeneration (Casagrande & Joseph 1980; Joseph & Gallagher 1980; Joseph 1999). From these and other studies it can be concluded that it is of the utmost importance to keep astronauts socially and intellectually engaged and to provide optimal amounts of stimulation at all phases of the mission. The presence of even low levels of chronic stressors, if not met with functional adaptation and/or countermeasures, produce subjective symptoms of stress, persistent performance incompetence, accelerated fatigability, altered mood states, increased rate of infections, and decrements in attention and cognitive functioning (Bishop, Kobrick, Battler, & Binsted, in press; Kanas & Manzey, 2008; Palinkas L., 1991; Sloan & Cooper, 1986; Smith, 1990). Most of the performance effects found so far seem to be associated with more general stress effects related to problems of adaptation to the extreme living and working conditions in a confined and isolated environment that are mediated by individual factors such as personality and culture. In the context of a Mars mission, it has been proposed that the most severe stressors might involve the monotony and boredom resulting from the long periods of low workload, hypo-stimulation, and restricted social contacts due to isolation from family and friends. Yet any mission of significant length will be characterized by periods of hyperarousal stemming from intense work schedules, high activity, excitement, media and public attention, and heightened performance demands which all interact to impact sleep, motivation, attention, physical and mental functioning, e.g., the Earth proximate departure and return phases of the journey, or arrival at Mars and deployment to and return from the surface. The juxtaposition of prolonged periods of low work schedules, minimal activity, repetitive and monotonous station-keeping duties, isolation, confinement, loss of privacy, restricted social contacts, over-familiarity with team-members and environment which undermine motivation, performance and psychosocial functioning, providing countermeasures for this dynamic environment-situation becomes a challenge indeed!
Colonization Unsustainable – Solar Storms
Space Storms will wreck colonists

Leonard David 3-29-10 - research associate with the Secure World Foundation, winner of the National Space Club Press Award
[“Danger Mars Colonists! Need for Predicting Space Storms ” http://spacecoalition.com/blog/nasa/danger-mars-colonists-need-for-predicting-space-storms] ZM

NASA’s vision for a permanent human presence on Mars is penciled in as soon as 2028. If so, the first group of colonists won’t need umbrellas; they will need safe houses with 30-foot thick walls made of Martian clay that can withstand radiation storms. During a space storm, hurricane-force gusts hit Mars at full force. Those winds, containing X-rays and particle rays emitted from solar flares and coronal mass ejections — clumps of high-energy particles belched by the Sun — sweep past the planet’s weak magnetic field and atmosphere and strike the surface directly. 

Solar winds make the aff impossible

O'Hanlon 10; (Larry O'Hanlon, Discovery News; “MARTIAN AIR BLOWN AWAY BY SOLAR SUPER WAVE”; 3/16/10; http://news.discovery.com/space/mars-solar-wind-atmopshere.html)
Scientists have identified a sort of double-whammy solar super wave that is responsible for blowing away air from Mars and keeping its atmosphere thin, frigid and downright inhospitable for any possible future travelers. The waves happen when one stream of solar wind is overrun and amped up by another, faster gale of solar particles. That creates a flying traffic jam of particles that slam into Mars as one large pulse. "People have known for some time that Mars loses atmosphere," said Niklas Edberg of the Swedish Institute of Space Physics and the University of Leicester. The reason is that, unlike Earth, Mars has no planet-wide magnetic field to redirect the atmosphere-eroding solar wind around and away from the planet. Now, by using actual measurements from the Mars Express spacecraft of particles being kicked into interplanetary space, Edberg and his colleagues, have zeroed-in on the cause and effect of these pulses of solar wind. First Edberg and his colleagues identified 41 doubled solar particle waves and solar powerful particle waves from what are called coronal mass ejections from 2007 to 2008 detected by the Advanced Composition Explorer (ACE) spacecraft that monitors the space weather near Earth. Then they identified 36 of the same events hitting Mars in Mars Express data. When Edberg and his colleagues compared these events at Mars to the flow of heavier atoms blowing past Mars Express, they discovered that fully a third of Martian air loss happens during the 15 percent of the time when doubled-up solar wind pulses hit the planet. As for how these two differing speeds of solar wind are created, they come from different parts of the sun, Edberg told discovery News. The higher solar latitudes produce faster winds of particles and the more equatorial zones produce slower winds. When these two winds overlap and create pulses, they are called corotating interaction regions (CIRs). "They found that yes, more atoms escape during these events," agreed Mars researcher Dave Brain of the University of California at Berkeley, who works on an entirely different mechanism that could account for further losses of Martian air. Brain looks at the remnants of Mars' magnetic fields -- little islands of magnetism in the Martian crust. The pull of these fields extend all the way into space, and have generally been thought of as protective domes that keep air in those places from being stripped away. But it's not always the case. "When the solar wind blows by Mars the domes stretch like a wind socks into space," Brain explained. Eventually the wind socks are stretched so long downstream in the solar wind that they break off and take away chunks of Martian air with them. All of which begs the question: If Mars is so regularly losing atmosphere, how does it manage to have any atmosphere at all? The answer, it turns out, is that Mars depends on comet impacts, polar dry ice and perhaps underground water that de-gasses over time to keep the red planet from being entirely airless, Brain explained. 
Solar winds make terraforming impossible

Fox 10; (Stuart Fox, reporting for Popular Science via Discovery News; “Bad News for Terraformers: Periodic Bursts Of Solar Radiation Destroy The Martian Atmosphere” 3/16/10; http://www.popsci.com/environment/article/2010-03/sorry-terraformers-periodic-bursts-solar-radiation-destroy-martian-atmosphere) 
Unfortunately for anyone looking to terraform Mars, a new study shows that powerful waves of solar wind periodically strip the Red Planet of its atmosphere. Scientists had known for years that Mars has atmosphere troubles, but only by analyzing new data from he Mars Express spacecraft were they able to identify the special double solar waves as the specific cause. Double solar waves are a rare phenomenon that result when the Sun emits waves of differing speeds. If a fast wave follows a slow wave, the fast wave crashes into the back of the slow one, rolling them both up into a super-charged double wave. Scientists were able to correlate Martian atmosphere loss, as measured by the the Mars Express spacecraft, with records of double radiation waves in 2007 and 2008 taken by the Advanced Composition Explorer spacecraft. According to the study, one third of Martian atmosphere loss occurs during these waves, which are only present 15 percent of the time. Unlike Earth, Mars lacks a magnetic field that deflects waves of solar radiation. Without that protection, the waves simply strip the atmosphere right off the planet. However, at the poles, Mars does have the remnants of a magnetic field, protecting the ice caps from these bursts. Only comet strikes and the occasional melting of dry ice from the poles provide Mars with any atmosphere at all. To make Mars habitable would require some sort of giant underground alien air generator.

Colonization Unsustainable - Radiation
Mars radiation is too harmful for colonization

NASA 4 – It’s NASA, seriously. (February 15, “Can People Go to Mars?” http://science.nasa.gov/science-news/science-at-nasa/2004/17feb_radiation/) NS 5/25/11

NASA astronauts have been in space, off and on, for 45 years. Except for a few quick trips to the moon, though, they've never spent much time far from Earth. Deep space is filled with protons from solar flares, gamma rays from newborn black holes, and cosmic rays from exploding stars. A long voyage to Mars, with no big planet nearby to block or deflect that radiation, is going to be a new adventure. Right: "Distant Shores." NASA artwork by Pat Rawlings/SAIC. [Larger image] NASA weighs radiation danger in units of cancer risk. A healthy 40-year-old non-smoking American male stands a (whopping) 20% chance of eventually dying from cancer. That's if he stays on Earth. If he travels to Mars, the risk goes up. The question is, how much? "We're not sure," says Cucinotta. According to a 2001 study of people exposed to large doses of radiation--e.g., Hiroshima atomic bomb survivors and, ironically, cancer patients who have undergone radiation therapy--the added risk of a 1000-day Mars mission lies somewhere between 1% and 19%. "The most likely answer is 3.4%," says Cucinotta, "but the error bars are wide." The odds are even worse for women, he adds. "Because of breasts and ovaries, the risk to female astronauts is nearly double the risk to males." 

Colonization Unsustainable – Environment

Can’t do it laundry list of health risks 

Or - Radiation, Medical risks, lack of tech, No habitable environment kill solvency
Stross 7 (Charles Stross, Freelance Journalist and Writer, “The High Frontier-Redux”, http://www.antipope.org/charlie/blog-static/2007/06/the-high-frontier-redux.html)
Again, as with interstellar colonization, there are other options. Space elevators, if we build them, will invalidate a lot of what I just said. Some analyses of the energy costs of space elevators suggest that a marginal cost of $350/kilogram to geosynchronous orbit should be achievable without waving any magic wands (other than the enormous practical materials and structural engineering problems of building the thing in the first place). So we probably can look forward to zero-gee vacations in orbit, at a price. And space elevators are attractive because they're a scalable technology; you can use one to haul into space the material to build more. So, long term, space elevators may give us not-unreasonably priced access to space, including jaunts to the lunar surface for a price equivalent to less than $100,000 in today's money. At which point, settlement would begin to look economically feasible, except ... 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.
Colonization Unsustainable – Int’l Law

Colonization impossible – Space law

Williams 10 – Physics professor Santa Rosa
Lynda, Spring, “Irrational Dreams of Space Colonization” Peace Review, a Journal of Social Justice; http://www.scientainment.com/lwilliams_peacereview.pdf
The technological hurdles prohibiting practical space colonization of the Moon and Mars in the near future are stratospherically high. The environmental and political consequences of pursuing these lofty dreams are even higher. There are no international laws governing the Moon or the protection of the space environment. The Moon Treaty, created in 1979 by the United Nations, declares that the Moon shall be developed to benefit all nations and that no military bases could be placed on the moon or on any celestial body, and bans altering the environment of celestial bodies. To date, no space faring nation has ratified this treaty, meaning, the moon, and all celestial bodies, including Mars and asteroids are up for the taking. If a nation did place a military base on the moon, they could potentially control all launches from Earth. The Moon is the ultimate military high ground. How should we, as a species, control the exploration, exploitation and control of the Moon and other celestial bodies if we can not even agree on a legal regime to protect and share its resources?
Colonization Inevitable

Mars colonization is inevitable 

Seedhouse 09 - research scientist specializing in life sciences and environmental physiology, Ph.D. in Physiology, studied at the Institute of Aerospace Medicine at the German Space Agency, worked for the European Space Agency,  [Erik, “Martian Outpost: The Challenges of Establishing a Human Settlements on Mars,” page 10-11, Praxi Publishing Ltd., ISBN 978-0-387-98190-1]
Inevitably, humans will venture to Mars and other planets within the Solar System. These missions will occur because humans are driven by a voracious yearning for exploration and because the technical resources to accomplish these objectives are available. The question is not whether humans will embark upon these missions but when and how these expeditions will take place. Just as polar expeditions led by Ernest Shackleton and Fridtjof Nansen were unique, so too will the two-to-three-year missions contemplated by NASA and the European Space Agency (ESA). How will these missions be designed? How will spacecraft survive the harrowing the Martian entry, descent and landing sequence? How can potentially serious and perhaps mission-threatening behavioral issues be avoided? How can the insidious effects of bone demineralization and radiation sickness be avoided? The answers to these questions unfold in the pages that follow.

Terrestrial Impacts o/w

We should solve environmental catastrophes first
Williams ’10 – teaches physics at Santa Rosa Junior College [Lynda, “Irrational Dreams of Space Colonization,” Peace Review, A Journal of Justice, Spring 2010, http://www.scientainment.com/lwilliams_peacereview.pdf]

Life on Earth is more urgently threatened by the destruction of the biosphere and its life sustaining habitat due environmental catastrophes such as climate change, ocean acidification, disruption of the food chain, bio-warfare, nuclear war, nuclear winter, and myriads of other man- made doomsday prophesies. If we accept these threats as inevitabilities on par with real astronomical dangers and divert our natural, intellectual, political and technological resources from solving these problems into escaping them, will we playing into a self- fulfilling prophesy of our own planetary doom? Seeking space based solutions to our Earthly problems may indeed exacerbate the planetary threats we face. This is the core of the ethical dilemma posed by space colonization: should we put our recourses and bets on developing human colonies on other worlds to survive natural and man-made catastrophes or should we focus all of our energies on solving the problems that create these threats on Earth?
A2 Private Sector Gets Onboard

Not cost competitive – No private Sector 
Hopkins 11 (Mark Hopkins, Chairman of the Executive Committee for the National Space Society, “NSS Roadmap: Economic Barriers to Space Settlement”, http://www.nss.org/settlement/roadmap/economic.html, 4/24/2011)

Lack of Incentives for Capital Investment: There are clear and widely accepted advantages to having the private sector run the parts of the space program where economic efficiency is important. Where markets exist, such as in communication satellites, private enterprise can do this without help from the government. In others, there may be insufficient incentive for capital investment without special help from the government. Unless a reasonable profit can be made, commercialization will not occur. High risk levels and unproven market size are factors that frequently pose problems to making profits and thus to attracting capital investment contributing to commercialization. A traditional approach is for the government to fund research and development that can be transferred to the private sector. This can greatly reduce risk. If the government also funds early operations, then risk can be reduced even further. In recent years there has been discussion of stronger government-sponsored incentives for capital investment. This has been particularly true in the context of how to commercialize potential reusable launch vehicles (RLVs).
A2 Gotta Get Off The Rock
No “doomed earth” – colonizing mars won’t solve the problems of earth

Williams 10 – Physics professor Santa Rosa
Lynda, Spring, “Irrational Dreams of Space Colonization” Peace Review, a Journal of Social Justice; http://www.scientainment.com/lwilliams_peacereview.pdf
According to scientific theory, the destruction of Earth is a certainty. About five billion years from now, when our sun exhausts its nuclear fuel, it will expand in size and envelope the inner planets, including the Earth, and burn them into oblivion. So yes, we are doomed, but we have 5 billion years, plus or minus a few hund red million, to plan our extraterrestrial escape. The need to colonize the Moon or Mars to guarantee our survival based on this fact is not pressing. There are also real risks due to collisions with asteroids and comets, though none are of immediate threat and do not necessitate extraterrestrial colonization. There are many Earth-based technological strategies that can be developed in time to mediate such astronomical threats such as gravitational tugboats that drag the objects out of range. The solar system could also potentially be exposed to galactic sources of high-energy gamma ray bursts that could fry all life on Earth, but any Moon or Mars base would face a similar fate. Thus, Moon or Mars human based colonies would not protect us from any of these astronomical threats in the near future.
A2 Zubrin

Mars colonization is impossible – Zubrin is a lunatic

Bell 05; (Jeffrey F. Bell, former space scientist and Adjunct Professor for Planetary Science at the Hawai'i Institute of Geophysics & Planetology at the University of Hawaii, 2005 “The Dream Palace of the Space Cadets,” Nov.25, http://www.spacedaily.com/news/oped-05zzb.html)

Unfortunately, the new generation of organizations like the Space Frontier Foundation and the Mars Society and even the staid National Space Society mostly lack something that the old L-5 Society and Space Studies Institute had: technical sophistication. Just look at Bob Zubrin's vision of Mars colonization. Nowhere in Zubrin's books is there the kind of detailed engineering design for Mars colonies that the O'Neillians produced for their L-5 colonies. The problems of sustaining human life on Mars are dismissed after superficial discussions devoid of any hard numbers. And there are obvious problems with colonizing Mars. The first one is that it gets incredibly cold there - probably down to -130C on winter nights. Every robot Mars probe has used small slugs of Pu-238 to keep its batteries from freezing at night. And there is air on Mars - not enough to breathe, but enough to conduct heat. The Martian regolith will not be the perfect insulator that the Moon's is. Thermal control on Mars will not be simply a matter of adding layers of aluminum foil to reflect the sun. Bases and rovers will need to be insulated and heated. And how do you keep a human in a spacesuit warm in this climate? And Mars has permafrost - at least in some places and those places are the ones to colonize. How do we keep the heat leaking out from our habitat or farm greenhouse into the ground from heating up the ice and melting or subliming it away? This is a severe problem in permafrost areas of the Earth - how bad will it be on Mars? Zubrin even proposes underground habitats. These will be in direct contact with the cold subsoil or bedrock which will suck heat out at a rapid rate. If Gerard O'Neill was still alive and advocating Mars colonies, he would be doing some basic thermal transfer calculations to see how bad the Martian cold problem really is. He would be figuring out how big a fission reactor to send along to keep the colony warm and how often its core will need to be replenished by fresh U-235 from Earth. He would even have a rough number for the amount of Pu-238 everyone will have to carry in their spacesuit backpacks. Bob Zubrin is perfectly competent to do these calculations since he has a Ph.D. in nuclear engineering. But you never see this kind of hard engineering analysis from the Mars Society. Instead, we get propaganda stunts like the Devon Island "Mars Base" which is only manned during the peak of the Arctic summer when the climate is tropical compared with that of Mars. Another thing you never see from the Mars Society is a realistic discussion of what would happen to the human body in the low Martian gravity. Zubrin has discussed at length the need for artificial spin gravity on the 6 month trip to Mars. But he assumes that the problem ends once the astronauts land on Mars. The problem of bone loss in a 0.38g field on Mars for ~18 months is completely ignored. When I read Zubrin's book The Case For Mars, I was so intrigued by this surprising omission that I consulted a friend who is a space medic at JSC. He tells me that this issue was once discussed at a conference of medical doctors who had actually worked with the long-term residents of Mir and ISS. NONE of these experts thought that humans could adapt permanently to Mars gravity!

Zubrin concedes there’s no plan—it takes too long

Zubrin 97; (Robert Zubrin, aerospace engineer and president of the Mars Society and Pioneer Astronautics, 1997;“The Economic Viability of Mars Colonization,” http://www.aleph.se/Trans/Tech/Space/mars.html)

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.

***COLONIZATION GOOD

Colonization Possible - Generic

Mars colonialism is possible, most likely, and allows access to vast resources

Collins 08; (David Collins,  Lecturer, The City Law School, City University, London, UK. B.A.Hon., J.D.(Toronto), M.Sc., B.C.L. (Oxford) The author would like to thank Frank Collins for research assistance.; ARTICLE: EFFICIENT ALLOCATION OF REAL PROPERTY RIGHTS ON THE PLANET MARS; Summer 2008; Lexis)

 Serious interest in Mars will continue to intensify for two important reasons. First, Mars is far more capable of sustaining human life than any other planetary body in the Solar System. Roughly half the size of Earth, and with about the same amount of dry land, Mars' gravity and temperature are within the range of human tolerance. It is already known that Mars possesses vast resources of frozen carbon dioxide from which the important fuels of oxygen, deuterium and helium-3 can be derived. Liquid water, which could be used both for its oxygen and for irrigation in agriculture, is now thought to exist not far beneath the planet's surface. n10. The presence of water also raises the potential that isolated ecosystems may exist on Mars. Such ecosystems could provide genetic material that could be used to treat illnesses. n11 Mars' atmosphere, temperature and air pressure could be made to sustain human life through a complex process called terraforming, rendering the planet a potential refuge for humans should Earth become uninhabitable. n12 Mars has a 24-hour day. Mars is the only such celestial body in the solar system to have a 24 hour day other than Earth, which could allow greenhouses to be used to create gases necessary for human life. n13 Many useful ores also may exist on Mars that could be used to facilitate habitation. n14 Secondly, land claims on Mars will  [*204]  become more significant precisely because of its isolation from Earth. While Mars is close by astronomical standards(it is as little as 56 million kilometers away), with our current technology a mission to Mars would last at minimum two years and regular "return trips" to Earth are consequently unrealistic. It is therefore much more probable that Mars will eventually host a permanent, autonomous colony than, for example, the Moon. This much greater time frame for travel necessitates a commitment to reliable, independent systems and infrastructure. n15 Claims staked on land, such as mining, agricultural and settlement rights could last for whole life spans of colonists or beyond.
A2 Radiation

No bone density problems – exercise, dietary, and on earth experimentation solve, also Regolith solves radiation
Gage 10 - XPM Technologies
Douglas; October; “Mars Base First: A Program-level Optimization for Human Mars Exploration” http://journalofcosmology.com/Mars103.html
Since living beneath five meters of regolith will mitigate the radiation hazard on the surface, the principal physiological challenge posed by the base-first mission (beyond those posed by a 30-month conjunction mission) is the loss of bone density and strength associated with the outward and return 6+ month zero gravity transits and eight years of 0.38 g Mars gravity. A focused exercise regimen, possibly combined with dietary modification, should at least partially mitigate these effects (Keyak et al. 2009), and at some point it might be possible to install a one-g centrifuge in the base. Long-term exposure to a low-pressure high-oxygen atmosphere in the base habitat, which could be adopted in order to reduce EVA prebreathe time (Gage, 2006; NASA, 2001, p. 20), would constitute a second physiological risk factor – but this is a risk which can be evaluated by experimentation on Earth.
No mars radiation

Robert Zubrin (President of the Mars Society) 2010 “Human Mars Exploration: The Time Is Now” http://journalofcosmology.com/Mars111.html

4.1. Radiation: 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.
A2 Solar Storms

No Impact
Robert Zubrin (President of the Mars Society) 2010 “Human Mars Exploration: The Time Is Now” http://journalofcosmology.com/Mars111.html

4.5. Dust Storms: 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. Humans are more than a match for Mars’ dragons.
A2 International Law

The treaties carry little weight in international law and are contradictory

Collins 08; (David Collins, Lecturer, The City Law School, City University, London, UK. B.A.Hon., J.D.(Toronto), M.Sc., B.C.L. (Oxford) The author would like to thank Frank Collins for research assistance.; ARTICLE: EFFICIENT ALLOCATION OF REAL PROPERTY RIGHTS ON THE PLANET MARS; Summer 2008; Lexis)
Together the space treaties embody the now widely-criticized notion n27 that  [*206]  every human, as represented by the states in which they are members, has an effective "right" to Mars. Under this regime the allocation of Martian resources, possibly including land itself, will be determined by the "administrative model" in which each nation decides the distribution based on each country having an equal vote, much like the current United Nations regime. n28 Not surprisingly, the United States and the Soviet Union rejected the limitations on the use of space resources, refusing to sign the Moon Treaty. Indeed none of the signatories of the Moon Treaty has space travel capability, suggesting that it does not reflect any practical concerns in space exploration and development. Rather, the Moon Treaty illustrates resistance to the idea of private advancement through the acquisition or use of space resources as expressed through the voting dominance of less-developed nations in intergovernmental organizations. n29 Still, as many legal commentators have noted, the benefit sharing doctrines enunciated in the treaties are fortuitously vague and as such have little force in international law. At best they are loose policy guidelines, not concrete obligations. n30 Interestingly, the treaties also present inconsistent principles: the Moon Treaty's common ownership concept contradicts the prohibition against national appropriation found in the Outer Space Treaty, n31although this is little more than a semantic distinction. The ambiguity of these treaties and the fact that the Moon Treaty has not been ratified by space-faring nations suggests that property law in space remains, hopefully for the purpose of incentivization, clouded. Many commentators, notably Carl W. Christol, further assert the need to clarify and formalize the law of space exploration generally. n32 An internationally recognized legal regime for property rights on Mars is essential; otherwise uncertainty (if not the fear of expropriation in the name of mankind) will endanger financial investment both in reaching and then colonizing the planet.

AT: Long Timeframe

We need to act now – the space program will go extinct soon, and we’re on the Titanic with no lifeboats.
Gott 11- Department of Astrophysics, Princeton University
Richard; January; “A One-Way Trip to Mars” http://journalofcosmology.com/Mars151.html
I've been stressing the fact that we should be in a hurry to colonize space, to improve our survival prospects, since my Nature paper in 1993 (Gott 1993). The real space race is whether we get off the planet before the money for the space program runs out. The human spaceflight program is only 50 years old, and may go extinct on a similar timescale. Expensive programs are often abandoned after a while. In the 1400s, China explored as far as Africa before abruptly abandoning its voyages. Right now we have all our eggs in one basket: Earth. The bones of extinct species in our natural history museums give mute testimony that disasters on Earth routinely occur that cause species to go extinct. It is like sailing on the Titanic with no lifeboats. We need some lifeboats. A colony on Mars might as much as double our long-term survival prospects by giving us two chances instead of one.

Colonies are a great bargain: you just send a few astronauts and they have descendants on Mars, sustained by using indigenous materials. It's the colonists who do all the work. If one is worried that funds will be cut off, it is important to establish a self-supporting colony as soon as possible. Some have argued that older astronauts should be sent on a one-way trip to Mars since they ostensibly have less to lose. But I would want to recruit young astronauts who can have children and grandchildren on Mars: people who would rather be the founders of a Martian civilization than return to a ticker-tape parade on Earth. Founding a colony on Mars would change the course of world history. You couldn't even call it "world" history anymore. If colonizing Mars to increase the survival prospects of the human species is our goal, then, since money is short, we should concentrate on that goal. 
International Coop Key
International cooperation is key to Mars colonization

Seedhouse 09 - research scientist specializing in life sciences and environmental physiology, Ph.D. in Physiology, studied at the Institute of Aerospace Medicine at the German Space Agency, worked for the European Space Agency,  [Erik, “Martian Outpost: The Challenges of Establishing a Human Settlements on Mars,” page 8, Praxi Publishing Ltd., ISBN 978-0-387-98190-1]
Although many believe manned spaceflight to be the province of the United States and Russia, a manned mission to Mars will probably be an international enterprise. NASA’s current roadmap for putting humans on Mars is to build the infrastructure, pave the way, get everything in place and then invite the Europeans and other international space agencies to the off-ramp. Although it is possible the Unites States may follow such a plan, in reality, give the magnetite of capability, the technological means and the financial resources required to achieve the objective of a manned mission to Mars, a broader international cooperation will probably be required. Not only will such an approach enable such a mission to be achieve within a shorter timeframe, a global program to explore mars would also united European states and more established space powers such as the United States and Russia.  

Only international cooperation can provide sustainable exploration

Seedhouse 09 - research scientist specializing in life sciences and environmental physiology, Ph.D. in Physiology, studied at the Institute of Aerospace Medicine at the German Space Agency, worked for the European Space Agency,  [Erik, “Martian Outpost: The Challenges of Establishing a Human Settlements on Mars,” page 20, Praxi Publishing Ltd., ISBN 978-0-387-98190-1]
"International cooperation expands the breadth of what any one nation can do on its own, reduces risks and increases the potential for success of robotic or human space exploration initiatives. It is important to establish and sustain practical mechanisms to support exploration if humanity is to succeed in implementing long-term space exploration on a global scale." Statement made by the Framework for Coordination of the Global Exploration Strategy. NASA and the European Space Agency (ESA) both have a plan to send humans to Mars. NASA`s plan is known as Constellation and ESA's equivalent is Aurora. Russia, though its plans are less well defined than those published by NASA and ESA, has announced its intentions of sending cosmonauts to the Red Planet by 2035, a mission it may undertake in collaboration with China. Although it may be possible for either NASA, ESA or a Sino-Russian venture to embark upon a unilateral Mars mission, in reality international collaboration will be required to make such exploration sustainable. This fact is reflected in the Global Exploration Strategy (GES), a template that may result in one or more nations joining forces in their efforts to land astronauts on the surface of Mars. Meanwhile, NASA and ESA, and to a lesser extents Russia and China, continue to develop the technologies required to realize a manned mission to Mars in the 2030 to 2040 timeframe. This chapter discusses the plans of the major international space agencies to develop these technologies and assesses the political posture for embarking upon a manned Mars mission.
International strategy is key – ISS proves

Seedhouse 09 - research scientist specializing in life sciences and environmental physiology, Ph.D. in Physiology, studied at the Institute of Aerospace Medicine at the German Space Agency, worked for the European Space Agency,  [Erik, “Martian Outpost: The Challenges of Establishing a Human Settlements on Mars,” page 25, Praxi Publishing Ltd., ISBN 978-0-387-98190-1]
Although NASA may place its astronauts on the surface of Mars before Russia, China or Europe, sustainable space exploration is a challenge no one nation can pursue on its own. This is why fourteen space agencies (Table 2.5) have developed the GES: The Framework for Coordination, representing a vision for robotic and human space exploration. Although the Framework does not focus on at single global space mission, it recommends a non-binding forum through which space agencies can collaborate to strengthen individual projects. Obviously a prime target of the Framework would be a manned mission to Mars, since the complexity of such an expedition lends itself to an international coordinated strategy. Ideally, such a strategy would create a common language of exploration building blocks, such us spacecraft interoperability and common life support systems. The partnership approach has already been demonstrated in the undertaking of the largest space project ever, namely the construction of the ISS. In constructing the ISS, the United States, Canada, Europe, Japan and Russia achieved together what no one nation could have accomplished alone and, in the process, forged strong political ties that may prove valuable when it comes to embarking upon at manned mission to the Red Planet.

Global Peace

Mars colonization uniquely solves for global peace and Cooperation

Rampelotto 11- Department of Biology, Federal University of Santa Maria
Pabulo Henrique, January, “Why Send Humans to Mars? Looking Beyond Science”, http://journalofcosmology.com/Mars151.html
Furthermore, the benefits of close cooperation among countries in space exploration have been made clear on numerous missions. International crews have been aboard the Space Shuttle many times, and the Mir Space Station has hosted space explorers from many nations. After the realization of the International Space Station, human exploratory missions to Mars are widely considered as the next step of peaceful cooperation in space on a global scale. Successful international partnerships to the human exploration of the red planet will benefit each country involved since these cooperation approaches enrich the scientific and technological character of the initiative, allow access to foreign facilities and capabilities, help share the cost and promote national scientific, technological and industrial capabilities. For these reasons, it has the unique potential to be a unifying endeavor that can provide the entire world with the opportunity for mutual achievement and security through shared commitment to a challenging enterprise.
STEM

Space colonization solves STEM

Siegfried 02 - Integrated Defense Systems at Boeing.

William H.; “Space Colonization—Benefits for the World”; http://www.aiaa.org.proxy.lib.umich.edu/participate/uploads/acf628b.pdf
Problems within the education program in the United States have been analyzed many times. Rising illiteracy, 35% of all scientist and engineers being foreign born, and the 50% or higher foreign doctorate candidates who return to their country of origin after receiving degrees are examples. United States science and engineering schools are recognized throughout the world for their standards of excellence, but the number of United States students is declining based on a decreasing interest by the younger generation in the sciences and engineering. We must encourage young students to select engineering and science for studies as is happening in the rest of the world. Space Colonization can provide that stimulus. During the Apollo program, as NASA spending increased, so, too, did the number of doctorates received (Fig. 3). When NASA spending decreased following the Apollo program, so did the number of doctorates received a few years later (Collins, 2000). This time lag occurred because many students were well on their way to achieving their degrees. Once it was clear that funding and federal support had been reduced, the student population plummeted. We now face the prospect of many of the people trained in the sciences reaching retirement. Where are the replacements? A long-term worldwide commitment to Space Colonization could help. We must convince our present elementary school students to commit to science and engineering for these are the keys to our future.
A mission to mars motivates kids to become scientists and engineers and also creates new technological developments 
Choi 11 Charles Q. Choi, Astrobiology Magazine Contributor  “ Article: Red Planet for Sale? How Corporate Sponsors Could Send Humans to Mars ” http://www.space.com/10819-mars-private-funding-manned-mission.html ZM
The plan, which the researchers detail in the book, "The Human Mission to Mars: Colonizing the Red Planet," published last December, and specifically the chapter "Marketing Mars: Financing the Human Mission to Mars and the Colonization of the Red Planet", by Rhawn Joseph, suggests that such a project could add 500,000 U.S. jobs over 10 years, boosting the aerospace industry and manufacturing sector. Joseph also quotes Rudy Schild of the Harvard-Smithsonian Center for Astrophysics, who edited the book along with Levine. Schild said, "A mission to Mars would motivate millions of students to pursue careers in science and technology, thereby providing corporate America with a huge talent pool of tech-savvy young scientists." Schild continued, "Then there are the scientific and technological advances which would directly benefit the American people. Cell phones, GPS devices, and satellite TV owe their existence to the space programs of the 1960s. The technologies which might be invented in support of a human mission to Mars stagger the imagination." "There can be little doubt," Schild told Joseph, "that a human mission to Mars will launch a technological and scientific revolution, create incredible business opportunities for corporate America, the manufacturing sector, and the aerospace industry, and inspire boys and girls across the U.S. to become scientists and engineers." 
History [Sputnik] proves that huge space ventures like the plan would reinvigorate STEM 
Levine Joel, S. PhD in Atmospheric science from University of MICHIGAN  senior research scientist in the Science Directorate of NASA's Langley Research Center. Degrees in physics meteorology Atronomy “ The Exploration of Mars by Humans: Why Mars? Why Humans? ”  http://www.theatlantic.com/technology/archive/2011/04/the-exploration-of-mars-by-humans-why-mars-why-humans/237143/

The human mission to Mars is a very exciting and challenging journey. The trip will take about nine months each way with a stay time on the surface of Mars of several hundred days. The long length of the mission will provide an excellent opportunity to engage the public and especially students in elementary and middle school in the mission. Following the launch of Sputnik 1 on October 4, 1957, the U.S. and the rest of the world witnessed a significant increase in the numbers of students studying science, technology, engineering and mathematics and entering the STEM professions (I was one of those students). In the U.S., the influx of students in the STEM professions resulted in new STEM-related products and industries, and in enhanced national security and enhanced economic vitality. Unfortunately, the situation has changed significantly in recent times with fewer students studying STEM areas and entering the STEM workforce. It is interesting to note that the new chief education officer at NASA, the associate administrator of education, is former Astronaut Leland Melvin, clearly an excellent role model for students.
Plan is a red flag to American youth to progress towards careers in STEM fields

Zubrin 11 6-28-11 Robert Zubrin  masters degree in Aeronautics and Astronautics, a masters degree in Nuclear Engineering, and a Ph.D. in Nuclear Engineering   senior engineer with the Martin Marietta Astronautics company, working as one of its leaders in development of advanced concepts for interplanetary missions “ Robert Zubrin on why we should go to Mars ” http://earthsky.org/space/robert-zubrin-on-why-we-should-go-to-mars] ZM

And since the entire history of life on Earth is one of development from simpler forms to more complex forms, displaying greater capacities for activities and intelligence and evermore rapid evolution, if life is everywhere, it means intelligence is everywhere. It means we’re not alone. This is something that thinking men and women have wondered about for thousands of years. It’s worth going there to find out. The second reason is the challenge. I think civilizations are like individuals. We grow when we’re challenged. We stagnate when we’re not. And a humans-to-Mars program would be an embracing challenge for our society, particularly for our youth. It would say to every young person: learn your science and you can be an explorer or pioneer of new worlds. And out of that challenge, we get millions of scientists, engineers, inventors, doctors, medical researchers, technological entrepreneurs. These are the kind of people that drive society forward. You might view it as a tremendously powerful investment in intellectual capital. 

A strong domestic STEM workforce is vital to fill defense and aerospace jobs – key to competitiveness and a strong defense industrial base
Stephens, 10 - Senior Vice President, Human Resources and Administration at Boeing and Chair of the Aerospace Industries Association (Richard, Testimony to the House Science and Technology Committee, 2/4, http://www.aia-aerospace.org/assets/Stephens%20Written%20Testimony%202-4-2010(1).pdf) 

We are proud to be among those industries that have placed the United States in its leadership role in technology, innovation and the ability to solve highly complex problems. But as both the pace of innovation and the need for problem-solving accelerate globally, the United States faces a competitive gap that we can close only if more of our young people pursue careers in the growing fields of STEM disciplines. In my industry, the Aviation Week 2009 Workforce Study (conducted in cooperation with the Aerospace Industries Association, American Institute of Aeronautics & Astronautics, and the National Defense Industries Association) indicates aerospace companies that are hiring need systems engineers, aerospace engineers, mechanical engineers, programming/software engineers and program managers. Today, across the aerospace industry, the average age of the workforce continues to increase, and expectations are that approximately 20 percent of our current technical talent will be eligible to retire within  the next three years. As a result, in the very near future, our companies and our nation’s aerospace programs will need tens of thousands of engineers—in addition to those joining the workforce today.  These are becoming difficult jobs to fill not because there is a labor shortage but because there is a skills shortage: Our industry needs more innovative young scientists, technologists, engineers, and mathematicians to replace our disproportionately large (compared to the total U.S. workforce) population of Baby Boomers as they retire. At the same time that retirements are increasing, the number of American workers with STEM degrees is declining, as the National Science Board pointed out in 2008.  This skills shortage is a global concern across the board in all high-tech sectors—public as well as private.  But it is especially acute in the U.S. defense industry because many government programs carry security requirements that can be fulfilled only by workers who are U.S. citizens. According to the Aviation Week 2009 Workforce Study, of the positions open in the aerospace and defense industry in 2009, 66.5 percent required U.S. citizenship. Yet only 5 percent of U.S. bachelor’s degrees are in engineering, compared with 20 percent in Asia, for example. Meanwhile, in 2007, foreign students received 4 percent of science and engineering bachelor’s degrees, 24 percent of science and engineering master’s degrees, and 33 percent of science and engineering doctoral degrees awarded in the United States, according to the National Science Board. And most foreign students who earn undergraduate and graduate degrees from U.S. institutions are not eligible for U.S. security clearances. Clearly, the throughput of our U.S. STEM pipeline carries serious implications for our national security, our competitiveness as a nation, and our defense industrial base. Three key actions are necessary to ensure that we have enough scientists and engineers to meet future needs: 1) Successfully graduate all (or at least a lot more of) those who enter colleges and universities; 2) Ensure colleges and universities produce enough qualified secondary teachers for science, math and technology; and 3) Motivate our youth to pursue STEM-related careers that provide great pay, deliver on the promise of challenging and fun work, and create the future 

US STEM workforce leadership prevents emergence of hostile rivals. 

Freeman 7 – National Bureau of Economic Research, Richard, “Globalization of the Scientific/Engineering Workforce and National Security”, Rand, http://www.rand.org/pubs/conf_proceedings/2007/RAND_CF235.pdf ]
Second is the belief that federal research and development spending, particularly basic R&D in the physical sciences and engineering, has not kept pace with the economic and security needs of the country. If the nation were to demand the number of scientists and engineers that would meet the challenges of the next several decades—in maintaining U.S. comparative advantage in high tech, in meeting national security challenges, in dealing with global warming and energy problems—it would need more scientists and engineers than it currently is producing and importing from overseas. Third is the policy adopted by some agencies and national laboratory projects—for instance the National Security Agency—that projects critical to national security are undertaken solely by U.S. citizens. If the supply of U.S. Ph.D. mathematicians declines, the NSA has a major problem. Proposition 3: Human resource leapfrogging and global competition in high technology. A large part of global trade occurs because countries gain advantages from being the firstmover on new technologies, which require R&D resources, and/or from increasing returns gained through learning as output increases or through positive spillovers from one firm in a sector to another. The north-south version of the trade model postulates that the advanced area (the north) has the skilled workforce and R&D capability to innovate new goods and services, while the less advanced area (the south) cannot compete in these areas (Krugman, 1979). As a result, the north innovates new goods and trades them with the south, which produces older goods as it gains the technology do so. Once the two regions have access to the same technology, the lower-wage south produces the good or service. Workers are paid higher in the north than in the south, both because they are more skilled and because the north has a monopoly on the new products. More rapid technological advance increases wages in the north relative to wages in the south while more rapid diffusion of technology has the opposite effect. In terms of national security, the north’s monopoly on high-tech production guarantees its dominance in military technology. 86 Perspectives on U.S. Competitiveness in Science and Technology The increased supply of scientific and engineering workers, including doctorate researchers and others able to advance scientific and technological knowledge in large developing countries, is outmoding this vision of the division of technology and production between advanced and developing countries. It creates the possibility of human resource leapfrogging, in which large, populous, developing countries employ enough scientists and engineers to compete with the advanced countries in the high-tech vanguard sectors that innovate new products and processes. Loss of comparative advantage in the high-tech sector to a low-wage competitor can substantially harm an advanced country. The advanced country would have to shift resources to less desirable sectors, where productivity growth through learning is likely to be smaller. Wages and living standards would remain high in the advanced country because of its skilled workforce and infrastructure. But the monopoly rents from new products or innovations would shift from the advanced country to the poorer country. The magnitude of the loss would depend in part on the number of persons working in the advanced sector, and their next best alternatives. If the low-wage country were to use its scientists and engineers to take a global lead in space exploration, there would be little impact on the economy of the advanced country. But, if the low-wage country deployed its scientists and engineers to take a global lead in sectors with sizable employment and significant throughput to the rest of the economy, in this case, the economic losses to the advanced country could be substantial. During the Cold War the former Soviet Union devoted its scientific and technological expertise to the military area rather than to economic activity. A low-wage competitor could do the same today, though the Soviet experience suggests that this could be a self-defeating exercise. Real Concerns or Paranoia? Several indicators suggest that human resource leapfrogging is rapidly reducing U.S. technological and economic leadership: Major high-tech firms, from IBM to Cisco to Microsoft, are locating new R&D facilities in China and India, in part because they want to create products for those for markets but also because of the supply of science and engineering talent at wages far below those in the United States. Off-shoring of some forms of skilled work. Indices of technological prowess show a huge improvement in the technological capability of China, in particular (see Figure 1). In 1993 China received a 20.7 measure in the Georgia Tech measure of technology, whereas in 2003 it was at 49.3. Consistent with this, the Georgia Tech group found that China was fourth in the world, after the United States, Japan, and Germany, in publications in four emerging technologies in 1999; the Nanotechnology Research Institute of Japan reported in 2004 that China was third and close behind Japan in publications and patents in this area. Production and exports of high-tech products show that the improved capability of China in high technology is showing in the economy, though many experts believe that the data exaggerate Chinese high-tech production because firms import the highest tech parts or services. • •• • Globalization of the Scientific/Engineering Workforce and National Security 87 Figure 1 Technological Standing Index, United States, Japan, China, 1993–2003 Percent 40 30 20 10 100 0 1996 SOURCE: Graph by Alan Porter in Georgia Tech Technology Policy and Assessment Center (2003). Used with permission. RAND CF235-8.1 United States Japan China 1993 1999 2003 90 80 70 60 50 In sum, research and technological activity and production are moving where the people are, even when they are located in the low-wage “south.” Such research, activity, and production are moving to China because China is graduating huge numbers of scientists and engineers and to India, as well, though more slowly. Implications for National Security Loss of dominance in the supply of scientific and engineering talent and in high-tech production has three implications for U.S. national security: Proposition 4: Foreign countries and groups will have potentially ample supplies of S&E workers for developing high-tech sectors that may be critical for national security. As the number of scientists and engineers working in foreign countries continues to increase, the United States’ comparative advantage in generating scientific and engineering knowledge and in the high-tech sectors and products associated with that knowledge will decline. Increased numbers of scientists and engineers will stimulate the rate of technological advance, expanding the global production possibility frontier, and benefiting people worldwide. But the United States will also face economic difficulties as its technological superiority erodes. The group facing the biggest danger from the loss of America’s technological edge is workers whose living standards depend critically on America’s technological superiority. The big winners from the spread of technology will be workers in developing countries and the firms that employ them, including many U.S. multinational corporations. In the long term, the spread of knowledge and technology around the world will almost certainly outweigh the loss of U.S. hegemony in science and technology, but the transition period is likely to be lengthy and difficult—more formidable than that associated with the recovery of Europe and Japan after World War II. 88 Perspectives on U.S. Competitiveness in Science and Technology In national security, however, the risks to the United States—in the form of more countries with potentially competitive technologies in the military area or more groups with access to possibly dangerous technologies—may outweigh any gains from a more multipolar world in which other leading countries could take on greater responsibilities. The increased supply of S&E specialists overseas and accompanying economic and technological competence will give foreign countries that seek to compete in high-tech military areas the potential resources to do so. 

STEM key to job growth 

Paulus, 9 – Professor @ North Hennepin Community College (Dr. Eugenia, “STEM Education,” The Star Tribune, http://www.startribune.com/yourvoices/42109707.html?elr=KArksLckD8EQDUoaEyqyP4O:DW3ckUiD3aPc:_Yyc:aUdcOy9cP3DieyckcUsI) 

STEM is the acronym for Science, Technology, Engineering and Mathematics. Among the disciplines that the National Science Foundation includes under STEM are engineering, mathematics, agricultural sciences, biological sciences, physical sciences, psychology, economics and other natural and social/behavioral sciences, computer science, earth, atmospheric and ocean sciences. 

If you are an educator in science like me, brace yourself for what you will find if you look for data on science education in America collected during the past few years. By the time U.S. students reach their senior year of high school, they rank below their counterparts in 17 other countries in math and science literacy, according to the Third International Mathematics and Science Study, the largest international study of scientific achievement ever conducted.  In physics, U.S. high school seniors scored last among 16 countries tested. The depressing reality is that when it comes to educating the next generation in these subjects, America is no longer a world contender. In fact, U.S. students have fallen far behind their competitors in much of Western Europe and in advanced Asian nations like Japan, India, China and South Korea. Most high school graduates are not adequately prepared for college-level science courses. It is reported that just 26% of the 2003 high school graduates scored high enough on the ACT science test to have a good chance of completing a first-year college science course. That's one reason why enrollments of U.S. students in science and engineering majors have been flat or declining-even as the demand for these skills increases. The U.S. now ranks below 13 other countries in the percentage of 24-year olds with a college degree in these subjects, down from third place 25 years ago. You don't have to be a scientist to recognize that the status quo is a recipe for big trouble. 
This trend has disturbing implications, not just for the future of American technological leadership, but for the broader economy. Already, there is a shortage of highly-skilled workers and a surplus of lesser-skilled workers.
Green initiatives growing and demand for green jobs is inevitable – technical education is key

Hyslop, 8 – Assoc Director of Public Policy @ Association for Career and Technical Education (Alisha, http://www.acteonline.org/uploadedFiles/Publications_and_E-Media/files/files-techniques-2009/Theme_2%281%29.pdf) 

High-tech companies like Siemens, Hewlett-Packard, Apple, SunMicrosystems,6 and Subaru Isuzu Automotive7 have launched green initiatives, creating products and processes that conserve energy and resources. Americans purchased more than 330,000 hybrid automobiles in 2007,8 and rental car companies are increasing their fleets of hybrids as well. About 250,000 U.S. homes already have some type of solar energy system, and another 2,500 homeowners have installed their own wind turbine.9Twenty-eight states have mandates generally requiring that up to 25 percent of their energy be obtained through renewable sources in the next two decades.10 This should serve to further increase the demand for new products and processes focused on generating and conserving energy.Growing Workforce NeedsThe demand for sustainability has created two parallel workforce phenomena— the development of new careers in the green industry, such as solar panel installers and wind turbine technicians; and the “greening” of all other jobs. From construction to business management, sustainability issues are growing very important in a number of career pathways. A report commissioned by the American Solar Energy Society attributed 8.5 million jobs in 2006 to renewable energy or energy efficient industries.11 As federal, state and local governments mandate or incentivize more energy from alternative sources, the Apollo Alliance predicts that the nation could generate three to five million more green jobs over the next 10 years.12For example, Randall Swisher, executive director of the American Wind Energy Association, has estimated that by 2030, nearly a half-million new jobs could be created in the wind industry, in manufacturing, construction and operation.13These jobs are high skill, high wage and in high demand. They exist in sectors as diverse as landscaping and automotive manufacturing. Unfortunately, there is a 
tremendous shortage of individuals with the necessary skills in sustainability practices, and employers seeking more “green-collar” workers often face bleak prospects. In many instances, while the technologies to support the sustainability industry have been or are being created, the industry lacks the skilled workforce necessary to implement and use these technologies. To some capacity, the need for human capital is proving to be a barrier to the continued growth and expansion in energy efficiency and sustainability. As the San Francisco Chronicle reported after a summit on green-collar jobs, “California’s new green tech economy won’t get very far if the state doesn’t develop the workforce that eco-friendly businesses need.” California already lacks enough solar panel installers, and needs more workers with experience in green building Many jobs in green industries use the same technical skills as existing industries, but with skilled-worker shortages in areas like engineering, manufacturing and construction technology, the new jobs often lack qualified applicants. For example, the demand to make buildings more energy efficient increases the need for insulation workers, carpenters, roofers, building inspectors, construction managers and electricians.15 The sustainability industry has the power to dramatically revive employment in many areas around the country as green-collar careers can replace the jobs of workers in areas with stagnant job growth or layoffs. However, there must be a greater focus by policymakers and business and industry leaders on providing the training and retraining necessary to help shape this new workforce and ensure the continued pipeline of skilled workers. CTE Provides Solutions Career and technical education (CTE) programs are poised and ready to ease the workforce bottleneck that could limit job growth in sustainability and meet the need for green-collar job training across career areas. Despite the fact that the term “sustainability” has only been around for two decades, and mainstream public interest has only recently peaked, high-quality CTE programs already exist around the country to help prepare students for sustainable careers. Community and political leaders, along with local business and industries, should look to CTE programs as the answer to this workforce challenge, and aim to invest in and expand these programs and opportunities so that even more students can participate. CTE programs are flexible and responsive to economic and workforce needs, placing CTE offers early exposure to students regarding sustainable energy career options through curriculum integration, provides the “cutting edge” training necessary to ensure future employees meet workforce pipeline needs, and sets an example through state-of-the-art green buildings that become part of the curriculum. Exposing Students to Green CurriculumToday’s CTE is becoming more rigorous in response to the growing skill needs in the current economy, and at the same time remains extremely relevant to students and their lives. Often organized around 16 career clusters, such as “Agriculture, Food, and Natural Resources” and “Manufacturing,” with more specific programs of study that link secondary and postsecondary coursework, CTE offers unique opportunities for students to explore career options at the same time they are receiving the strong academic foundation necessary to succeed in the 21st century economy. CTE has often been turned to as the answer as policymakers around the country examine ways to reform high schools and help more students earn high school diplomas and transition to postsecondary education. It is also the answer to ensuring that students gain the sustainability knowledge they need to be successful in whatever career they may choose, and that students are exposed to careers in sustainability early enough to consider them as future options. For example, leaders of California’s State Building and Construction Trades Council think the state needs more CTE in high schools. Jay Hansen, legislative and political director, said, “We’re not going to be able to build anything and do any green retrofits until we have a workforce to do that. If we wait until they’re out of high school to start training them, we’re going to lose a lot of people.”21 Hansen’s comments point to the need to expose students to careers in green areas early in their educational experience. A number of high schools have started to offer this type of exploration and integration of sustainability concepts. California’s Lake Tahoe Unified 

Asteroids

Space colonization solves asteroids strikes that lead to extinction.
Siegfried 02 - Integrated Defense Systems at Boeing.

William H.; “Space Colonization—Benefits for the World”; http://www.aiaa.org.proxy.lib.umich.edu/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 but 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.
Disease

Space colonization solves for HIV, aging, and other immune related illnesses
Siegfried 02 - Integrated Defense Systems at Boeing.

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

Colonization solves tech spin offs – water recycling, and resource management will improve life for all on Earth.
Rampelotto 11- Department of Biology, Federal University of Santa Maria
Pabulo Henrique, January, “Why Send Humans to Mars? Looking Beyond Science”, http://journalofcosmology.com/Mars151.html
The engineering challenges necessary to accomplish the human exploration of Mars will stimulate the global industrial machine and the human mind to think innovatively and continue to operate on the edge of technological possibility. Numerous technological spin-offs will be generated during such a project, and it will require the reduction or elimination of boundaries to collaboration among the scientific community. Exploration will also foster the incredible ingenuity necessary to develop technologies required to accomplish something so vast in scope and complexity. The benefits from this endeavor are by nature unknown at this time, but evidence of the benefits from space ventures undertaken thus far point to drastic improvement to daily life and potential benefits to humanity as whole.

One example could come from the development of water recycling technologies designed to sustain a closed-loop life support system of several people for months or even years at a time (necessary if a human mission to Mars is attempted). This technology could then be applied to drought sufferers across the world or remote settlements that exist far from the safety net of mainstream society.
The permanence of humans in a hostile environment like on Mars will require careful use of local resources. This necessity might stimulate the development of novel methods and technologies in energy extraction and usage that could benefit terrestrial exploitation and thus improve the management of and prolong the existence of resources on Earth.
Econ

Mars colonization solves the economy

Rampelotto 11- Department of Biology, Federal University of Santa Maria
Pabulo Henrique, January, “Why Send Humans to Mars? Looking Beyond Science”, http://journalofcosmology.com/Mars151.html
At the economical level, both the public and the private sector might be beneficiated with a manned mission to Mars, especially if they work in synergy. Recent studies indicate a large financial return to companies that have successfully commercialized NASA life sciences spin-off products. Thousands of spin-off products have resulted from the application of space-derived technology in fields as human resource development, environmental monitoring, natural resource management, public health, medicine and public safety, telecommunications, computers and information technology, industrial productivity and manufacturing technology and transportation. Besides, the space industry has already a significant contribution on the economy of some countries and with the advent of the human exploration of Mars, it will increase its impact on the economy of many nations. This will include positive impact on the economy of developing countries since it open new opportunities for investments.
A2 Diseases

No disease problem on Mars - small preliminary colonies and life detection tech solves.
Davies et al 10 - Beyond Center, Arizona State University

Paul, Dirk Schulze-Makuch, School of Earth and Environmental Sciences, Washington State University, “To Boldly Go: A One-Way Human Mission to Mars”; http://journalofcosmology.com/Mars108.html
While the pragmatic advantages of this approach are clear, we anticipate that some ethical considerations may be raised against it. Some in the space agencies or public might feel that the astronauts are being abandoned on Mars, or sacrificed for the sake of the project. However, the situation these first Martian settlers are in, who would of course be volunteers, would really be little different from the first white settlers of the North American continent, who left Europe with little expectation of return. Explorers such as Columbus, Frobisher, Scott and Amundsen, while not embarking on their voyages with the intention of staying at their destination, nevertheless took huge personal risks to explore new lands, in the knowledge that there was a significant likelihood that they would perish in the attempt. A volunteer signing up for a one-way mission to Mars would do so in the full understanding that he or she would not return to Earth. Nevertheless, informal surveys conducted after lectures and conference presentations on our proposal, have repeatedly shown that many people are willing to volunteer for a one-way mission, both for reasons of scientific curiosity and in a spirit of adventure and human destiny. Others may raise objections based on planetary protection considerations, depending on whether indigenous life exists on Mars or not. However, any Martian biota is almost certainly restricted to microbes that would be adapted to the natural environment of that planet, and would therefore almost certainly not pose a safety concern for the colonists due to their presumably different biochemical make-up (e.g., Houtkooper and Schulze-Makuch 2007). Nevertheless, caution has to be urged since we do not know the biochemistry of the putative Martian biota at this time. Thus, it might be prudent to launch a life detection mission or even a sample return mission prior to a one-way human mission to Mars. On the other hand, if Martian organisms really do pose a hazard to human health, it may be preferable to limit the exposure to the crew of a one-way mission rather than place at risk the entire human population from a botched sample return mission (Rummel et al. 2002).
Privitization Solves

Private investment solves better than government programs

Bennett 10 - Department of Economics, George Mason University

James, “To Mars! (But Why?)”, http://www.springerlink.com.proxy.lib.umich.edu/content/g209g3107h62140l/fulltext.html#CR65_5
Responding to a pro-Mars reader who remonstrates that “Some of us dream of living on other planets,” the coolly logical Drexler says, “No doubt this is so, but it makes sense to adapt dreams to opportunities. Some of us may dream of receiving federally-funded annuities of ten million dollars a year, but it makes no sense to ask for it.” The goal, says Drexler, should be “to open space as a practical frontier — not to plead for high-cost public housing on other planets.”

Private enterprise, not taxpayer-fed fantasies of national glory, should drive space exploration, argues Drexler. We don’t need “grand stunts” that lead down gold-paved paths to glory. The cynical strategy of the Mars crowd he derides as “whip[ping] up the public and siphon[ing] off tax money.” Their desire is for a “political stunt, with some hope of setting up an open-ended charity.” There is nothing of liberty or freedom in such a scheme; it is little more than a flashy scam, a hornswaggling of the public. Drexler characterizes the mission-to-Mars argument as “We’re for space, and the best thing we can think of doing is to land a guy in a space suit on yet another cratered ball of rock, and maybe hang out there for a long time… isn’t that great? Just cough up the bucks!”65
Mars isn’t a viable option and even if it is, the private market must make the endeavor due to the recognition of Mars as a private good

Collins 08; (David Collins,  Lecturer, The City Law School, City University, London, UK. B.A.Hon., J.D.(Toronto), M.Sc., B.C.L. (Oxford) The author would like to thank Frank Collins for research assistance.; ARTICLE: EFFICIENT ALLOCATION OF REAL PROPERTY RIGHTS ON THE PLANET MARS; Summer 2008; Lexis)

In order to clarify the best regime for property on Mars it is first necessary to clarify how real property is treated on Earth, at least in Common Law jurisdictions. The Common Law views property as a bundle of rights: the right to use, to exclude others from use and to transfer those rights to others. As such, owning the planetary body of Mars in the legal sense would include the right to mine or build upon the planet's surface, to deny permission to land upon it from space, possibly to put something in orbit around it, and to sell or otherwise transfer those rights to someone else. Property law also recognizes the distinction between public and private property, but this crucial distinction  [*207]  is problematic when applied to such a vast area as an entire planet because such rights cannot be readily categorized as either public or private goods. Mars is a private good in that it may (and likely does) contain valuable mineral resources. These are private goods by definition because they can only be consumed by one person to the exclusion of others. n33 It has already been suggested that the existing treaties may acknowledge mining rights on the planets as such resources can be extracted and removed from the planet. On the other hand the land itself, the vast terrain of the planet's surface, could be viewed as a public resource like a National Park or the Atlantic Ocean because it can be used in a non-rivalrous way. n34 However, the land on Mars is naturally inhospitable to humans and agriculture as we know it. The land must be altered through the establishment of infrastructure, like environmentally controlled bases or artificially irrigated greenhouses, before it can be useful in any practical sense. Because of the enormous technological commitment involved, land uses of this nature will be relatively restrictive (at least at first) and probably of small dimension compared to the entire surface of the globe. Such uses are therefore exclusive and rivalrous because there is limited room to live in a constructed base, limited soil under a greenhouse roof, limited artificially liberated oxygen (from the carbon dioxide atmosphere) for breathing and limited melted water for drinking. In that sense the land of Mars should also be viewed as a private good. The incentive to make these productive uses of the land of Mars necessitates non-communal ownership because private property rights encourage the maximization of resource potential due to the prospect of higher individual gains. The cost of monitoring property is also negated through a regime where private entitlements are enforced by law. n35 Similarly, it has now been widely and effectively argued n36 that the recognition of property rights will be a strong incentive for space exploration because the expectation of future profit, such as derived from property claims, legitimizes the enormous expense from a rational cost-benefit perspective. Missions to Mars are particularly needful of such clear incentivization because of the high costs and uncertain benefits. Recent estimates suggest that a manned mission to Mars would cost $ 55 billion. n37 The establishment of bases or other such infrastructure could cost significantly more, and the value of such improved land is at best uncertain,  [*208]  especially since its expected utility may depend on some as yet unknowable future eventuality on Earth. In contrast, equal distribution of Martian land in line with the Common Heritage principle would lead to no profit in the economic sense and would inevitably result in the "tragedy of the commons," the risk of self-interested over-exploitation or under-exploitation of shared resources if there is no enforcement mechanism that ensures each user pulls their own weight. n38 If each nation or person has equal claim to Mars as a matter of right and not as a function of contribution, then non-space faring nations and their taxpayers will avoid contributing to the efforts to reach and develop Mars. No country is likely to undertake the enormous risks, economic and otherwise, associated with Mars colonization without the legal certainty that their rewards will not be distributed to others. n39The private property rights to exclude others from specific developed areas of Mars, to transfer that right to others in a market, and to use the land in a productive manner are crucial incentives.
The private sector should colonize Mars—the CP guarantees it’s economically preferential to the plan

Collins 08; (David Collins,  Lecturer, The City Law School, City University, London, UK. B.A.Hon., J.D.(Toronto), M.Sc., B.C.L. (Oxford) The author would like to thank Frank Collins for research assistance.; ARTICLE: EFFICIENT ALLOCATION OF REAL PROPERTY RIGHTS ON THE PLANET MARS; Summer 2008; Lexis)

 A key advantage of recognizing private ownership of real property on Mars is that non-state bodies could become committed to the productive use of land on the planet. Financing a Mars mission as a business venture could be an efficient way to reach the planet and to establish human habitation there. n40 Individuals or organizations could buy shares in the Mars mission to be compensated by land claims on the planet that would rise in value in proportion to the extent of colonization. The uncertain legal framework of the existing treaty regime would undermine optimal investment since there would be fear of uncompensated expropriation under the auspices of the UN or some other international organization favoring absolute common ownership of all extra-planetary resources. Thus, as Hoffstadt has noted, a stable legal regime is required in order for investment in space exploration to be viable. n41 A clear and consistent legal regime will induce productive private capitalization of Mars missions in the future and would be advantageous in the development of Mars. n42 While the negotiation of a legal framework fostering investment in extra planetary land has the potential itself to be costly, it is expected that the relative costs will only increase over time as more nations and corporations become involved, suggesting that earlier settling of legal entitlements is favorable. Although at present it seems unlikely that interplanetary travel, let  [*209]  alone planetary colonization, could be achieved by a corporation or other private body due to insufficient resource consolidation, there are signs that private space exploration is becoming more relevant. Growing interest in private space exploration is evidenced by the numerous non-market initiatives to encourage a non-state role in space exploration, such as the Ansari X prize for suborbital spaceflight and Google's recent To the Moon prize to be awarded to the first individual to successfully place an object on the Moon. n43 Recent successful advancements in private space flight, such as SpaceShipOne and the voyage of tourist Dennis Tito to the International Space Station, may be indicative of future trends for involvement of private enterprise in this field. n44 Non-state space exploration has the economic advantage of capitalization from sources that would be unavailable to a publicly funded agency like NASA, such as selling the broadcast rights to video and audio images of the mission. The Mars Rover and Mars Explorer photographs were among the most popular images on the Internet for some time. n45 It is unlikely that private space exploration initiatives, such as ones involving the development of land on Mars, would occur without the prospect of economic recovery if not surplus profit.

Private colonization is preferential to state ownership—more efficient

Collins 08; (David Collins,  Lecturer, The City Law School, City University, London, UK. B.A.Hon., J.D.(Toronto), M.Sc., B.C.L. (Oxford) The author would like to thank Frank Collins for research assistance.; ARTICLE: EFFICIENT ALLOCATION OF REAL PROPERTY RIGHTS ON THE PLANET MARS; Summer 2008; Lexis)

 Single state or private enterprise ownership of land on Mars is more efficient than an international regime of common ownership as envisioned by the Outer Space treaty because the transaction costs of international public action are much higher than those of private entities, or even single state governments. Epstein termed this "negativism;" without unanimous agreement from all members of society on how to exploit a common resource, it may remain unused. n46 Indeed, space exploration is a notorious example of the difficulty in achieving collective international action. n47 Common ownership of Mars demands international regulatory unanimity that would be both prohibitively expensive and potentially impossible to implement. In contrast, private, or single sovereign ownership of a resource such as organizing colonization or a terraforming project on Mars, tends to result in the most efficient administration of that resource because bargaining among smaller groups tends to result in cooperation. n48 In this way, the first expeditions to  [*210]  Mars will be undertaken by the party that can do so at least cost. The costs should be lower for single states or private entities because fewer resources will be expended on decision-making than in an international initiative, even one coordinated by a centralized body such as the United Nations.

Frontier K Links
The aff’s narratives of “Mars colonization” as a necessarily and inevitable process invites violence through ‘Manifest Destiny’ reminiscence—our discourse matters
Grewell 01; (Greg Grewell, professor at University of Arizona; Colonizing the Universe: Science Fictions Then, Now, and in the (Imagined) Future; Source: Rocky Mountain Review of Language and Literature, Vol. 55, No. 2 (2001); Accessed: 18/07/2011; JSTOR)
The joint "Founding Declaration" makes clear that the colonization of the universe remains a fantasy but is not just a fantasy -  numbers of people are, as the "Living Universe Foundation" announces, "roll[ing] up  [their] sleeves and join[ing] in" the effort to colonize the universe. The Declaration provides what it calls "powerful" reasons for going to Mars, among them "for the knowledge of Mars," "for the knowledge of Earth," "for the challenge," "for the youth," "for the opportunity," "for our humanity," and "for the future." More to the point, the "Mars Society" doesn't hedge in the least about its colonizing dream, explaining what it means by "opportunity" very much in line with the rhetoric of the Ameri- can Revolution of '76: "The settling of the Martian New World is an opportunity for a noble experiment in which humanity has another chance to shed old bag- gage and begin the world anew; carrying forward as much of the best of our heri- tage as possible and leaving the worst behind. Such chances do not come often, and are not to be disdained lightly." The "Mars Society," which holds an annual convention, offers the Declaration in five languages - in the so-called universal language English, of course, but also in Japanese, Dutch, Spanish, and French.26 Given that the Declaration is published in five so-called first world languages only, one must wonder who is meant to access it, who not, what "old baggage" is to be "shed," and what "heritage" is deemed "worst" and to be left behind. According to the self-proclaimed "Society" bent on domesticating the red planet, Mars "is a New World, filled with history waiting to be made by a new and youthful branch of human civilization that is waiting to be born. We must go to Mars to make that potential a reality. We must go, not for us, but for a people who are yet to be. We must do it for the Martians." Manifest Destiny, anyone?Here again a postmodern conflation: earthlings, in colonizing Mars, will give birth to Martians, whose offspring in turn will  bear Jupiterians, Saturnites, Uranislings, and the Wizard of Oz knows who or what else. For now, the narra- tive line and impulse may be explorative and domesticative; and it may become combative -  as humans tend to treat difference with trepidation and/or violence -  but until then the combative urge may continue to be acted out on earth, as it has for centuries, toward familiar "aliens." Earthlings are still very much acting out colonial impulses, designs, and fantasies -  in what still appears to be a colo- nial age. Call it neo-cyber colonialism, local-galaxy colonialism, universal colo- nialism, or what you will. But as this essay should make evident, the term post- colonialism, given the continued  proliferation of  colonial  narratives, even  if pro- jected into  the universe,  never has been  an accurate descriptor. The galactic colo- nists  are here,  still.  

Claims of colonization are based in wrong Eurocentric constructions of the “other” science fiction literature—questioning the aff is critical to moving beyond false knowledge 
Grewell 01; (Greg Grewell, professor at University of Arizona; Colonizing the Universe: Science Fictions Then, Now, and in the (Imagined) Future; Source: Rocky Mountain Review of Language and Literature, Vol. 55, No. 2 (2001); Accessed: 18/07/2011; JSTOR; JN)
Despite -  or perhaps in spite of-  scientific and technological advances, in the morning of the 2 l1 century the universe registers in the popular imagination much as it did in Wilson's 19'h-century mind. While orthodox Christians, Mus- lims, Buddhists, Hindus, and people of other creeds may profess to believe other- wise, to many the universe is a "place" habited and inhabitable, by friendly and hostile beings, a place where, sooner or later, humans will dare to travel, point camcorders, and plant flags. This is, after all, the fantasy of the science fiction literature and film industry -  not to mention NASA2 -  and of the many space- minded people whose web sites mean to enable galactic colonization. While the science fiction industry purports to be "new," to use as vehicle for its tenor the most advanced sciences and technologies -  even when merely inventions of con- venience (rather than necessity), such as those hand-held communicating devices that made it possible for Star Trek's Enterprise crew members Captain James T. Kirk and Mr. Spock to converse over long distances -  its "new" is nonetheless delimited by the ranges and productions of the human imagination. As Fredric Jameson argues, the science fiction industry's "deepest vocation is over and over again to demonstrate and to dramatize our incapacity to imagine the future" (153): most science fiction "does not seriously attempt to imagine the 'real' future of our social system. Rather, its multiple mock futures serve the quite different function of transforming our own present into the determinate past of something yet to come" (152). If First Lieutenant Wilson's projection into the universe of hostile invaders of earth may have been extraordinary in 1882, it would be, and is, quite commonplace today - consider, for one recent example among a plethora, 1996's Independence Day. What Wilson's fantasy and Independence Day have in common is fear of colonization, which for the most part informs the whole of the science fiction industry's productions. That is, the literature of earthly colonization, pro- duced largely by colonizing Europeans and Americans, and those early colonists' constructions of an "other" have informed ways the science fiction industry has understood its relationship to more recently constructed Others -  those alleg- edly from outer-space. As a result, the science fiction industry has essentially borrowed from, technologically modernized, and recast the plots, scenes, and tropes of the literature of earthly colonization -  but without, except in rare cases, ques- tioning, critiquing, or moving beyond the colonizing impulse.
The aff’s colonial narrative is based in science fiction knowledge claims that they’ve constructed through their discourse—none of the aff has objective context
Grewell 01; (Greg Grewell, professor at University of Arizona; Colonizing the Universe: Science Fictions Then, Now, and in the (Imagined) Future; Source: Rocky Mountain Review of Language and Literature, Vol. 55, No. 2 (2001); Accessed: 18/07/2011; JSTOR; JN)
Put another way, the motivations and resolutions of a generic science fiction plot are often its heroic or seminal qualities. Underlying most science fiction plots is the colonial narrative, whether or not readers and viewers of science fiction readily recognize it. The term "science" implies fact, knowledge, certitude, while the addition of "fiction" on the one hand seems to contradict an implicit scientific code of accountability but on another points to the active role of the imagination in the creation and the experience of science fiction, whether literary or cinematic. Those experiencing science fiction may accept and thus believe as plausible or may reject its science as well as the cultural context enabling the trajectory of the plot.4 But, as Darko Suvin has shown, a science fiction text is senseless without "a given socio-historical context": "Outside of a context that supplies the conditions of making sense, no text can be even read.... Only the insertion of a text into a con- text makes it intelligible" ("Narrative Logic" 1). Science fiction productions, then, rely on what Suvin calls a "universe of discourse" to be intelligible ("Narrative Logic" 2). The "dark" sun in the galaxy of science fiction, I argue, is the imagination that informs science fiction, that takes from and revises earth history, puts it out there, in a (de)familiarized but cognitively plausible and contextually recognizable "future," even if "A long time ago, in a galaxy far, far away...."

The explorative model of colonization justifies violence like that of the early Americans on local Indian tribes

Grewell 01; (Greg Grewell, professor at University of Arizona; Colonizing the Universe: Science Fictions Then, Now, and in the (Imagined) Future; Source: Rocky Mountain Review of Language and Literature, Vol. 55, No. 2 (2001); Accessed: 18/07/2011; JSTOR)
But it is the latter sort of film, those projecting earthly desires and anxieties outward, into the universe, which are in question here. Of these, there are three basic sorts of master-plots or, to borrow from Jameson, "master-narratives"  (148), which I call the explorative, the domesticative, and the combative. In the explorative model, the concern is with the "discovery" of inhospitable, alien wildernesses, and with the possibility of human contact with the often-unfriendly beings in- habiting these foreign worlds. In these cases, the focus is less on the culture or civilization of these otherworld beings than on  the physical and psychological torment the galactic colonist experiences. This focus is very much in line with what Perry Miller called the Puritans' "errand into the wilderness,"5 where the concern is not on the effect the Puritans had on the local Pequot, Massachuset, Narraganset, Wampanoag, Pocasset, Nipuc, Nauset, Seneca, and Iroquois tribes but on  the Puritans' project, experiences, and intellectual productions, which then justify the Puritan invasion. One critic of science fiction literature even goes so far as to claim that "the wilderness theme has now become the property" of science fiction (68).6 Clearly Frederick Jackson Turner was wrong in  1893 to call the frontier closed, for the westward gaze has merely moved upward (not to be confused with inward) toward what Star Trek perhaps too boldly called the final frontier.


