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***Squo Solves

SpaceX

Solves lack of employment – they’ll have shuttles ready by 2015 

MSNBC 7/13 (“SpaceX Chief Sets His Sights on Mars,” http://cosmiclog.msnbc.msn.com/_news/2011/07/13/7078446-spacex-chief-sets-his-sights-on-mars)  

Don't expect to hear any nostalgia about the soon-to-end space shuttle era from Elon Musk, the millionaire founder of Space Exploration Technologies. Musk isn't prone to look to the past, but rather to the future — to a "new era of spaceflight" that eventually leads to Mars.  SpaceX may be on the Red Planet sooner than you think: When I talked with him in advance of the shuttle Atlantis' last liftoff, the 40-year-old engineer-entrepreneur told me the company's Dragon capsule could take on a robotic mission to Mars as early as 2016. And he's already said it'd be theoretically possible to send humans to Mars in the next 10 to 20 years —  bettering NASA's target timeframe of the mid-2030s.  You can't always take Musk's timelines at face value. This is rocket science, after all, and Musk himself acknowledges that his company's projects don't always finish on time. But if he commits himself to a task, he tends to see it through. "It may take more time than I expected, but I'll always come through," he told me a year ago.  Since that interview, a lot of things have come through for SpaceX. The company has conducted successful tests of its Falcon 9 rocket and Dragon capsule. Before the end of the year, another test flight is expected to send a Dragon craft all the way to the space station for the first time. If that test is successful, SpaceX can start launching cargo to the International Space Station under the terms of a $1.6 billion NASA contract.  The company is also in line to receive $75 million more from NASA to start turning the Dragon into a crew-worthy space taxi for astronauts by 2015 or so. And just today, the company broke ground on a California launch pad that could be used by the next-generation Falcon Heavy rocket starting in 2013.  Once the Dragon and the Falcon Heavy are in service, the main pieces would be in place for a Mars mission, Musk said.  "One of the ideas we're talking to NASA about is ... using Dragon as a science delivery platform for Mars and a few other locations," he told me. "This would be possibly be several tons of payload — actually, a single Dragon mission could land with more payload than has been delivered to Mars cumulatively in history."

Tests are very promising 

MSNBC 7/13 (“SpaceX Chief Sets His Sights on Mars,” http://cosmiclog.msnbc.msn.com/_news/2011/07/13/7078446-spacex-chief-sets-his-sights-on-mars)
It flies in the face of the facts. Six months ago, we had the second launch of the Falcon 9 and the first launch of the Dragon. The Dragon orbited Earth twice, it performed orbital maneuvers, it made a precision re-entry under the control of thrusters, and it landed within a mile of our target. We brought the Dragon back, and it was actually in good enough condition that we could fly it again if we wanted to. So as far as I'm concerned, it's not the death of anything. What we're really facing is quite the opposite. I think we're at the dawn of a new era of spaceflight, one which is going to advance much faster than it ever has in the past.  The space shuttle was designed in the '70s, and it really didn't improve after almost 40 years. They've upgraded the electronics here and there, but that's about it. That's incredibly static when you consider how other fields of technology have improved.  Now, with the public-private partnership that NASA has established with SpaceX, and the efforts made by other companies, we're actually going to see dramatic improvements in spaceflight technology for the first time since the '60s. The Dragon is taking technology to a whole new level beyond the shuttle.  The shuttle is fairly constrained because it's a winged vehicle with a landing gear. It can't land anywhere except Earth, and even on Earth, it can land only on certain runways. It doesn't have any ability to go beyond Earth orbit. But because the Dragon has a propulsion-based landing system and a much more capable heatshield than the shuttle's, it can land anywhere in the solar system with a solid surface — as long as you can throw it there. The Falcon Heavy can throw it pretty much anywhere in the solar system.
Moon 

Squo solves – moon express

Huffington Post 7/26 (“Does Lunar Energy Have a Future with Private Space Flight,” http://www.huffingtonpost.com/2011/07/27/moon-mining-private-spaceflight_n_910212.html) 

A return to the moon for NASA may be a distant goal as the organization works to find a replacement for the Space Shuttle orbiter. But some scientists and investors see private space flight as both a path to the moon and a way to alleviate energy concerns at home.  Gerald Kulcinski, a nuclear engineering professor at the University of Wisconsin, explained to CNN that there is an abundance of a rare isotope of helium on the moon -- one which could provide fuel for nuclear power plants on earth. There is only a 30 kilogram supply of helium-3 on earth, and it costs $7,000 per gram. Kulcinski says that there are around one million tons of the element on the moon and scientists know where to find it. According to Wired in 2006, scientists have tested nuclear fusion using helium-3 on a small scale, but “experts say commercial-sized fusion reactors are at least 50 years away.”  According to the Newsy video, others envision the construction of lunar solar panels to meet the world's energy needs. ABC News reports that a Japanese group has received more attention for its lunar solar ring plan in the time since the March 11 disaster that damaged the Fukushima Daichi nuclear plant and sparked debates about the future of Japan's nuclear policy. However, even with funding, the corporation claims it could not begin construction for at least 20 years.  With ambitious plans like these gaining more attention, others see profits in lunar transportation and mining equipment. In the video, Moon Express co-founder Barney Pell explains that the moon is “very, very rich in resources,” including platinum. His company is building an unmanned lunar lander that may one day deliver robotic mining equipment to the lunar surface. CNET reports that a ride on Pell's lander will cost between $10 and $20 million. The Huffington Post's Saki Knafo and AJ Barbosa report that in addition to Moon Express, several other private companies are also working on developing spacecraft.  With the first successful orbit and recovery of a privately-owned spacecraft last December, and NASA's goal of privatizing spaceflight, the end of the Shuttle era doesn't necessarily spell the end for U.S. space exploration... but this time, it's less based on curiosity, and more on our energy addiction.
Aerospace

Indian investment solves

Pandey 11 (BK, former AOC-in-C Training, “US Aerospace Industry and India,” 3/1/11 http://www.indiandefencereview.com/defence-industry/US-Aerospace-Industry-and-India-.html) 

Inauguration of the US Pavilion by the American Ambassador in India, Robert D Blackwill signaled the US government’s support to its aerospace industry’s initiatives in India. Even though there were no aircraft on display, on the ground or in the air or even a mock-up, intent of the US aerospace industry for serious engagement with the Indian defence and civilian aerospace markets, was distinctly visible. On offer by way of aircraft models, literature and briefings were machines for which there was no official requisition but only a remote possibility that the India could acquire some of these in the future.  These were the Lockheed Martin F-16C Block 50 plus variant, the C 130J Super Hercules and the T 50 Advanced Jet Trainer – all for the IAF. Alongside, on offer was the Lockheed Martin P 3C Orion for the Indian Navy. There was also an indication by Lockheed Martin of the possibility of India being given the privilege of joining the Joint Strike Fighter (JSF) programme and could even hope to acquire in due course, the next generation combat aircraft the F35 Lightening II if India opted for the F16. While the military segment of the US aerospace industry presented what some observers dismissed as being not futuristic but only a collection of vintage aircraft with doubtful prospects, the civilian sector was dominated by Boeing, the world’s leading aerospace and defence company, showcasing its latest from its stables - the Boeing-777ER (Extended Range). Hindustan Aeronautics Limited (HAL), India’s only aerospace company worth the name had already been awarded a contract by Boeing for the manufacture of Boeing 777’s main Landing Gear Up Lock Box Assembly, Bulk Cargo Doors for Boeing 767 and Over Wing Exit Doors for the Boeing 757. These components would be manufactured at the company’s Aircraft Division located at Bangalore. Boeing already has orders for 36 of the 777s for the Indian carriers. Two years later, at Aero India 2005, the military aircraft offered in 2003 were flown in for aerial and ground display. Two other aircraft, the Boeing F15E and the Northrop Grumman Hawkeye 2000 E2C also participated in the display. By Aero India 2007, the requirement for 126 Medium Multi Role Combat Aircraft (MMRCA) having crystallised, Boeing’s F/A18 E/F Super Hornet made its appearance on the scene as a contender along with Lockheed Martin’s F16IN Super Viper, an improved version of the F16 Block 60 being supplied to the Pakistan Air Force, customised to meet with the requirements of the IAF. With an eye on the strategic and tactical heavy lift requirement of the IAF in the future, Boeing effectively showcased at Aero India 2009, the C17 Globemaster III strategic heavy lift military transport aircraft and the CH47F Chinook helicopter. In the meantime, in October 2008, the Indian government had closed a deal worth $1.1 billion with US aerospace major Lockheed Martin for the supply of six C130J Super Hercules military transport aircraft for the IAF. In October 2009, Boeing signed an agreement with HAL for the production of “flaperons” for the Boeing 777 series airliners.
Germany

Germany will be on the moon soon, mars comes after

DGLR International Symposium 08 (Air and Space council, “To the Moon and Beyond,” 6/6/08 http://www.dglr.de/fileadmin/inhalte/dglr/dokumente/veranstaltungen/2008-09-17_To_Moon_CfP.pdf) 

Missions to the Moon, both robotic and human, play a prominent role before a human journey to Mars. Presently, countries like the U.S., China, India, Japan and Russia plan on robotic missions to the Moon including orbiter missions, lander missions with mobility and sample return missions. Further national lunar missions are under discussion in Canada, Germany, Italy and the United Kingdom. The growing international attention in lunar space activities turns missions to the Moon into a matter of prestige and leads to an increased competition among the nations. At the same time, the resources which are required for the envisaged roadmaps require a close global cooperation. The AURORA programme was thus established by the European Union Council of Research and by the ESA Council in 2001. It is a major cornerstone of the European strategy to • Explore the solar system, to • Stimulate new technologies and to • Inspire young Europeans to take greater interest in science and technology. Within this programme, the exploration of Mars is identified as one of the main objectives. Nevertheless, the AURORA roadmap towards Mars already highlights the important forerunner role of the Moon for preparation and demonstration of efficiency. In this light, the upcoming European Space Conference at Ministerial level in 2008 has to address a new policy regarding common long term objectives of the European Space Agency. As well, it has to regard the next steps to enhance the capabilities for the implementation of long term goals. This requires the consideration of major objectives such as:

***Not Feasible 

Moon 

Lack of metals and we can’t grow plants 

Zubrin 03 (Robert, Lockheed Martin Astronautics, “The Economic Viability of Mars Colonization,” 9/22/03 http://www.aleph.se/Trans/Tech/Space/mars.html) 

The Moon is also deficient in about half the metals (for example copper) of interest to industrial society, as well as many other elements of interest such as sulfur and phosphorus. Mars has every required element in abundance. Moreover, on Mars, as on Earth, hydrologic and volcanic processes have occurred, which is likely to have concentrated various elements into local concentrations of high-grade mineral ore. Indeed, the geologic history of Mars has been compared with that of Africa7, with very optimistic inferences as to its mineral wealth implied as a corollary. In contrast, the Moon has had virtually no history of water or volcanic action, with the result that it is basically composed of trash rocks with very little differentiation into ores that represent useful concentrations of anything interesting. But the biggest problem with the Moon, as with all other airless planetary bodies and proposed artificial free-space colonies (such as those proposed by Gerard O'Neill8) is that sunlight is not available in a form useful for growing crops. This is an extremely important point and it is not well understood. Plants require an enormous amount of energy for their growth, and it can only come from sunlight. For example a single square kilometer of cropland on Earth is illuminated with about 1000 MW of sunlight at noon; a power load equal to an American city of 1 million people. Put another way, the amount of power required to generate the sunlight falling on the tiny country of El Salvador exceeds the combined capacity of every power plant on Earth. Plants can stand a drop of perhaps a factor of 5 in their light intake compared to terrestrial norms and still grow, but the fact remains; the energetics of plant growth make it inconceivable to raise crops on any kind of meaningful scale with artificially generated light. That said, the problem with using the natural sunlight available on the Moon or in space is that it is unshielded by any atmosphere. (The Moon has an additional problem with its 28 day light/dark cycle, which is also unacceptable to plants). Thus plants grown in a thin walled greenhouse on the surface of the Moon or an asteroid would be killed by solar flares. In order to grow plants safely in such an environment, the walls of the greenhouse would have to be made of glass 10 cm thick, a construction requirement that would make the development of significant agricultural areas prohibitively expensive. Use of reflectors and other light-channeling devices would not solve this problem, as the reflector areas would have to be enormous, essentially equal in area to the crop domains, creating preposterous engineering problems if any significant acreage is to be illuminated.

(For more look in colonization generic) 

***Disease

Normal stuff gets worse

Earth grown bacteria gets more virulent – biofilm 

Discover 08 (“Deadly Microbes from Outer Space,” 2/1/08 http://discovermagazine.com/2008/feb/deadly-microbes-from-outer-space)

For astronauts toiling in the close quarters of the International Space Station or on a shuttle to Mars, an ordinary germ would be risky enough. But a recent experiment published in the Proceedings of the National Academy of Sciences has shown that a microbe can turn even more dangerous in space than on Earth. In that study, a bacte­rium particularly nasty for humans—salmonella—was shown to become more virulent after just 83 hours of growing in space.  The experiment on the space shuttle Atlantis was designed to explore how a lack of gravity affects disease-causing microbes in space. Astronauts aboard the space shuttle grew the salmonella, and back on Earth researchers used it to infect a group of mice. For comparison, bacteria grown in a laboratory on Earth in normal gravity infected another group of mice. The mice infected with the space-grown germs had a mortality rate almost three times higher than that of mice given germs grown in normal gravity.  Researchers noticed that while on board the space shuttle, the salmonella encased themselves in a biofilm, a protective coating that is notoriously resistant to anti­biotics. Several follow-up experiments on space shuttle flights over the next few years will look to see whether other bacteria undergo similar changes in virulence in microgravity. 

More potent and they develop more diseases – tetanus, diphtheria, syphilis, cholera 

Universe Today 08 (“Germs Living In Space ‘Almost three Times as Likely to Cause Disease,” 3/11/08 http://www.universetoday.com/13133/germs-living-in-space-almost-three-times-as-likely-to-cause-disease/) 

In one experiment on board Space Shuttle Endeavor (STS-123) launched early this morning (at 2:28 am EST), the reaction of terrestrial bacteria to zero-G will be tested. When compared with test bacteria bred here on Earth, previous studies suggest that germs bred in space are far more potent and are more likely to cause illness to people in space. The Endeavor mission will continue this experiment in the aim to find some way to prevent these microscopic astronauts causing too many problems to the continuing missions on board the International Space Station and future space tourism companies. Until a solution is found, don’t go ordering fish off the in-flight menu on your next spaceship ride…  Wherever humans go, a whole zoo of bacteria will follow. Most of the bacteria hitching a ride on our skin and inside our bodies live in symbiosis with us, but occasionallyÂ problem bugs like salmonella orÂ Escherichia coli (E-coli) can get out of control, causingÂ problems such as common food poisoning to more serious, life-threatening ailments such as tetanus, diphtheria, syphilis, cholera… (the list is pretty long.)  So, as humans venture into space, it is inevitable that bacteria will come too – the whole symbiotic and parasitic jungle – exploring space with us. 

Normal Stuff Gets Worse

Mutations take out their offense – can happen in a matter of minutes 

Universe Today 08 (“Germs Living In Space ‘Almost three Times as Likely to Cause Disease,” 3/11/08 http://www.universetoday.com/13133/germs-living-in-space-almost-three-times-as-likely-to-cause-disease/) 

Bacteria will mutate, often very quickly, adapting to the environment surrounding the little microbes. Mutation is the difference between a bacteria being harmless to becoming deadly. Mutations help bacteria to survive and as an example, they can become antibiotic resistant. This is a huge problem in places where antibiotics are used very regularly (such as hospitals); genetic information is passed down the generations of bacteria (often doubling in population in a matter of minutes). If just one microbe has the genetic ability to survive a type of antibiotic, its number will multiply, creating a strain of “superbug” that can avoid being killed by antibiotics – one of the most basic examples of “natural selection”. Methicillin-resistant Staphylococcus aureus (MRSA) is one particular nasty strain of the otherwise benign Staphylococcus genus which has mutated to resist commonly used antibiotics.  It is of paramount importance to understand how bacteria react to space conditions, so problems with potentially dangerous forms of bacteria, such as MRSA,Â can be avoided.  Scientists have discovered that the fairly common salmonella bacteria, usually responsible for terrible food poisoning outbreaks here on Earth, is far more likely to cause serious disease in space and has a much faster rate of reproductionÂ in zero-G. The virilence of salmonella increases drastically in the absense of gravity. The findings from the 2006 Space Shuttle Atlantis mission showed that space-borne bacteria are three times more likely to cause harm to humans in space than humans on the ground, further work was obviously needed to address this potentially deadly barrier to the success of space missions.  The project leader of these experiments, Dr. Cheryl Nickerson (at the Center for Infectious Diseases and Vaccinology, Arizona State University’s Biodesign Institute), hopes to find ways of blocking potentially deadly bacteria from multiplying so quicklyÂ in space and find out why zero-G is such a good environment for bacteria to grow. She headed the 2006 experiments on Atlantis.      “We are very fortunate to get a follow up flight opportunity, because in spaceflight, you only get one shot for everything to go just right [...] We saw unique bacterial responses in flight and these responses are giving us new information about how Salmonella causes disease. NASA is giving us the opportunity to independently replicate the virulence studies of Salmonella typhimurium from our last shuttle experiment and to do a follow-up experiment to test our hypothesis about new ways this bacteria causes disease in this unique environment.” – Cheryl Nickerson.   

Salmonella 

Salmonella becomes fatal 

Heilman 02 (Heather, Tulane University, “Disease in Space,” 1/26/02 http://tulane.edu/news/releases/archive/2002/disease_in_space.cfm) 

An astronaut's life is tougher than it looks in the movies. They spend days, weeks, maybe months enclosed in a small, self-contained space with several other people. They work 16 hours a day and find it very difficult to get a restful sleep at night, since their internal clocks are disrupted by several sunsets and sunrises in a 24-hour period. Their air and water is recycled over and over again. They're under constant stress.  "When you add in the fact that human immune systems don't function normally in space, it's not surprising to learn that they often get sick. It's not a secret that infectious disease events occur on essentially every mission," said Cheryl Nickerson, assistant professor of microbiology and immunology. "When you look at extended-duration space flight on the international space station or the proposed mission to Mars, there's potentially a very serious infectious-disease event waiting to happen."  Nickerson has been selected to receive NASA's Presidential Early Career Award for Scientists and Engineers for her work showing that at least one common biological pathogen, salmonella, actually becomes more potent in microgravity.  Several years ago, Nickerson was astonished to find that although the effect of microgravity on the human immune system had been studied, no one had looked at how it affected bacterial pathogens. Nickerson's lab was already working with salmonella typhimurium, a common cause of gastroenteritis that affects between two and four million Americans each year.  Usually it causes short-term nausea, vomiting and diarrhea, but it can be fatal in those with weakened immune systems. They put the bacteria in NASA-designed bioreactors that simulate weightlessness by keeping cells in a continuous state of free fall, a condition referred to as model microgravity.  "We used a fully virulent strain of salmonella that will normally cause a systemic infection in mice that's fatal in seven to 10 days. We cut three days off that time when we cultured the strain in modeled microgravity. Not only does it kill them faster, but it's fatal at lower doses."  They found that the bacteria cultured in the bioreactor better resisted the body's defenses and reached target tissues in the liver and spleen at higher numbers than the same strain grown under normal gravity. They also found significant differences in the genetic expression of salmonella grown in modeled microgravity.  In August, Nickerson will have the chance to send salmonella up on a space shuttle mission to see how space flight and true microgravity affect it. But that's only half the story. Nickerson's lab also has been using the bioreactor to develop a better model of the human intestine, the site of salmonella infection.  Right now, scientists have two main ways of modeling how a bug like salmonella infects the human intestine. They can use conventional tissue culture in a flask or work with animals. Animal testing has been considered the gold standard for infection studies, but there are many differences between a mouse or even a monkey and a person. And tissue culture lacks many of the features tissues have in the body. Neither of these models is a true replica of the conditions faced by salmonella in the human body. But when a similar cell is put in the bioreactor, it has many of the features of cells in the body.  

Renal Stones 

Long space flights increases risk of renal stones – bone resorption, and urinal salt saturation

Zerwekh 02 (J., Phd. Department of Internal Medicine, UT Southwestern Texas Medical Center, Dallas, “Nutrition and Renal Stone Disease in Space,” Nutrition Vol. 18 No. 10 October 2002 http://www.sciencedirect.com/science/article/pii/S0899900702009115)  

There is a growing body of evidence from the National Aeronautics and Space Administration and the Russian space program showing that humans exposed to the microgravity environment of space have a greater risk for developing renal stones. Increased bone resorption and the attendant hypercalciuria and hyperphosphaturia contribute significantly to raising the urinary state of saturation with respect to the calcium salts, namely calcium oxalate and calcium phosphate. In addition, other environmental and dietary factors may adversely affect urine composition and increase stone formation risk during space flight. For example, reductions in urinary volume, pH, and citrate contribute to raising stone formation risk. In addition to raising the risk for calcium stone formation, this metabolic profile is conducive to the formation of uric acid stones. Although observations to date have suggested that there may actually be a reduced food intake during the early phase of flight, crew members on longer-duration flights may increase food intake and be at increased risk for stone formation. Taken together, these findings support the use of nutritional recommendations for crew members that would serve to reduce the stone-forming propensity of the urinary environment. Pharmacologic intervention should be directed at raising urinary volumes, diminishing bone losses, and preventing reductions in urinary pH and citrate. Success in reducing the risk for stone formation in astronauts would also be of potential major benefit to the estimated 20 million Americans with nephrolithiasis.

Show stopper – it is literally akin to functionally removing a crew member and would require aborting the mission 

Zerwekh 02 (J., Phd. Department of Internal Medicine, UT Southwestern Texas Medical Center, Dallas, “Nutrition and Renal Stone Disease in Space,” Nutrition Vol. 18 No. 10 October 2002 http://www.sciencedirect.com/science/article/pii/S0899900702009115) 

Nephrolithiasis, or kidney stone disease, has a lifetime incidence of up to 13% in North America[1] and as high as 20% worldwide by some estimates. [2] There are considerable medical care costs and lost productivity by the patient contributing to an estimated $1.83 billion in health care costs in 1993. [3] Although there has been no reported kidney stone incident during flight in the US space program, the National Aeronautics and Space Administration (NASA) considers the disease to be a potential “show-stopper” for any manned space flight. The debilitating pain accompanying the stone incident would result in the functional loss of the crew member and that person’s contribution to overall mission success. The lack of facilities for in-flight treatment of a stone episode would necessitate aborting the mission and initiating a rapid return to Earth. Further, the high prevalence of the disease in the general population and the recognized role of space flight in raising the relative risk for stone formation underpin the probability that such an incident could occur during space flight.  Renal stones can consist of calcium oxalate, calcium phosphate, uric acid, cysteine, and struvite. Typically, calcium oxalate or calcium phosphate is most frequently encountered, accounting for 70% to 75% of all formed stones.[4] In some cases, such stones may be frequently accompanied by sodium urate crystals that serve to promote heterogeneous nucleation of calcium salts under conditions of urinary undersaturation. [5] Elevated urinary calcium concentration (hypercalciuria) is the most common metabolic abnormality observed in patients with calcium stone disease. Although hypercalciuria may be the result of another disease process such as primary hyperparathyroidism, in most cases there is no underlying specific cause and therefore the term idiopathic hypercalciuria is used to describe this entity. Other metabolic derangements that have been demonstrated to raise the risk for kidney stone formation include increases in urinary oxalate (hyperoxaluria), uric acid (hyperuricosuria), and phosphorus (hyperphosphaturia) and decreases in urinary citrate excretion (hypocitraturia). In addition, there could be a significant nutritional contribution to the risk of nephrolithiasis during space flight. Although this could also represent the easiest path for initiation of countermeasures, unavailability of some dietary constituents (e.g., fresh fruits) and excesses in others (sodium) contribute in a significant way to increasing urinary stone risk. 

Renal Stones

6 clear causes and poor understanding of formation make renal stones uniquely bad 

Zerwekh 02 (J., Phd. Department of Internal Medicine, UT Southwestern Texas Medical Center, Dallas, “Nutrition and Renal Stone Disease in Space,” Nutrition Vol. 18 No. 10 October 2002 http://www.sciencedirect.com/science/article/pii/S0899900702009115)

Calcium  Stone formation is a complicated process that is very poorly understood. However, the role of hypercalciuria to the stone formation process is well appreciated. Hypercalciuria can contribute to calcium oxalate or calcium phosphate stone formation by two mechanisms. In the first, high urinary calcium concentration promotes crystallization of stone-forming calcium salts by increasing the ionic activity of calcium and in turn the saturation of calcium salts. Indeed, stone formers typically demonstrate a greater degree of urinary saturation with respect to the stone-forming calcium salts than that observed in normal subjects.[6] The second mechanism by which hypercalciuria may contribute to stone formation is through attenuation of urinary inhibitor activity against calcium salt nucleation and growth. Because many of the known inhibitors are negatively charged (e.g., citrate and glycosaminoglycans), calcium could bind these inhibitors and inactivate their inhibitory activity in urine. Although such a mechanism is less appreciated, experimental evidence for its potential action has been reported. [7]  In some cases, the hypercalciuria is of metabolic origin, as seen in primary hyperparathyroidism or renal calcium leak.[8] However, for a majority of stone-forming subjects high levels of dietary calcium promote hypercalciuria, increase urinary saturation of calcium oxalate or calcium phosphate, and raise the risk for a kidney stone episode. This is especially true for patients in whom the fractional intestinal absorption of calcium is elevated. Thus, common practice has been to advise patients with calcium-containing stones to reduce dietary calcium intake by avoiding calcium-rich foods ( Table I). However, a recent epidemiologic study[9] found that normal subjects in the higher quartiles of calcium intake had a lower incidence of stones than those in the lower quartiles. This suggested that high dietary calcium is protective against stone formation, conceivably through complexation of dietary oxalate in the intestine. However, another study demonstrated that, if a modest restriction of dietary oxalate is imposed, a change in calcium intake does not significantly modify urinary oxalate excretion. [10] In addition, subjects in the higher quartiles of calcium intake had greater fluid intake, higher potassium (alkali) consumption, and greater magnesium intake that could have offset the “promoter” action of calcium. Oxalate  The majority of urinary oxalate (55% to 70%) is derived from metabolism of glyoxalate and ascorbic acid. The remainder results from the intestinal absorption of oxalate from dietary sources. Hyperoxaluria can result from an increased endogenous production, as seen in primary hyperoxaluria types 1 and 2.[11] Hyperoxaluria secondary to increased intestinal oxalate absorption (enteric hyperoxaluria) or secondary to a renal oxalate leak [11] also may represent pathophysiologic mechanisms that can contribute to hyperoxaluria. Although some dietary sources of oxalate could pose a significant dietary oxalate load ( Table II), the low fractional absorption of oxalate and variable bioavailability of oxalate from the food sources limit the overall contribution of dietary oxalate to raising urinary stone risk under normal dietary circumstances. Uric acid  There is a strong association between high urinary uric acid excretion and calcium oxalate stone formation. Urinary uric acid is derived from endogenous metabolism of dietary purines. Nearly 70% of the documented hyperuricosuric stone formers consume diets rich in purine (e.g., organ meats, beef, fowl, and fish). Restriction of dietary purine generally results in normal uric acid excretion in such patients.[12] The exact mechanism for stone formation is not entirely clear. It has been suggested that between 4% and 8% of patients with nephrolithiasis pass kidney stones composed of calcium oxalate mixed with uric acid or stones composed of calcium oxalate or uric acid. [13] Heterogeneous nucleation can explain stones of mixed composition, but it cannot explain pure uric acid stone formation. Compared with those who form only calcium stones, uric acid stone formers are more likely to excrete an acidic urine that contributes to increased undissociated uric acid that is less soluble in the urinary environment. In addition, because they excrete a more acidic urine, they are more likely to have hypocitraturia. [14] Because of the strong dietary dependence of hyperuricosuria on purine intake, patients are normally counseled to avoid organ meats and limit their intake of beef, fowl, and fish to less than 225 g/d. Hypocitraturia  Urinary citrate concentration is an important determinant of urinary inhibitory activity toward calcium stone formation. By virtue of its strongly anionic nature, citrate binds to urine calcium, forms a soluble salt with calcium, and thereby lowers the free ionic calcium concentration. This results in a reduced urinary saturation with respect to calcium oxalate and calcium phosphate. A second inhibitory mechanism lies in citrate’s ability to interact with the surface of both the calcium oxalate and calcium phosphate crystals to inhibit the agglomeration, nucleation, and crystal growth of these stone crystals. Dietary citrate is rapidly and nearly (96% to 98%) completely absorbed from the gastrointestinal tract. Greater then 90% of the absorbed citrate undergoes metabolism, but approximately 10% is excreted unmetabolized. The metabolism of citrate to bicarbonate results in an alkaline load that may be responsible in part for the citraturia seen with oral citrate administration. The most important determinant of the renal tubular reabsorption of citrate is the prevailing acid–base balance; systemic acidosis increases urinary citrate reabsorption and lowers urinary citrate, and the converse is true for metabolic alkalosis. Other factors that 
Renal Stones 

contribute to low urinary citrate levels are potassium depletion and starvation. Sodium  Increased dietary sodium intake has been clearly shown to promote hypercalciuria by decreasing renal tubular reabsorption of calcium.[15] The subsequent renal leak of calcium leads to secondary hyperparathyroidism, increased parathyroid hormone secretion, and a subsequent increase in 1,25-dihydroxyvitamin D synthesis. The resulting increase in intestinal calcium absorption and increased bone resorption serve to correct the fall in circulating ionized calcium. If a high-calcium diet is also being consumed, a greater fraction of calcium will be absorbed and contribute to the hypercalciuria. Increased urinary sodium also may contribute to the formation of sodium urate at urinary pH above 5.5 or by serving as a nidus for calcium oxalate stone formation. For stone-forming patients with urinary sodium in excess of 200 mEq/d, dietary counseling should be initiated to reduce dietary sodium intake to between 100 and 150 mEq/d. In many cases, patients are not aware of the exceptionally high sodium content of prepared foods ( Table III). Protein  Diets high in animal protein have been demonstrated to raise the risk for kidney stone disease. Epidemiologic studies have disclosed a strong association between stone disease and the more affluent members of industrialized societies. This has been suggested to be the result, in large part, of increased dietary animal protein.[16, 17 and 18] Most recently, Borghi and colleagues [19] conducted a 5-y randomized trial comparing the effect of two diets in 120 men with recurrent calcium oxalate stones and hypercalciuria. Sixty men were assigned to a diet containing a normal amount of calcium (1200 mg/d) but reduced amounts of animal protein (52 g/d) and salt (50 mEq/d). The other group of 60 men was assigned to a traditional low-calcium diet (400 mg/d). At 5 y the relative risk of stone formation in the low-protein, low-salt diet group was one-half that of the men on the traditional low-calcium diet. Although urinary calcium dropped in both groups by about the same amount, urinary oxalate increased in the low-calcium group and actually decreased in the high-calcium group. The investigators suggested that the protective effect of the low-protein, low-salt diet was due to the reduction of urinary oxalate, presumably through increased binding by calcium in the intestinal tract for the men with the higher dietary calcium intake. Unfortunately, urinary pH or citrate was not measured, two analytes that have important effects on the stone-forming propensity of urine.

Renal Stones

Prolonged space flight increases urine acidity – uric acid solubility 

Zerwekh 02 (J., Phd. Department of Internal Medicine, UT Southwestern Texas Medical Center, Dallas, “Nutrition and Renal Stone Disease in Space,” Nutrition Vol. 18 No. 10 October 2002 http://www.sciencedirect.com/science/article/pii/S0899900702009115) 

Exposure to the microgravity environment of space produces a number of physiologic changes of metabolic and environmental origin that could increase the risk for renal stone formation. Most of our current data is based on observations made during the Gemini, Apollo, and Skylab missions,[28, 29, 30, 31 and 32] although there are some data for crew men after 4- to 10-d Shuttle missions [33] and for a limited number of astronauts during Space Shuttle missions of 11 to 16 d. [34] Little information is available regarding urinary composition changes during long-term space flight. Whitson et al. [35] recently presented the changes in urinary composition during long-term missions aboard the Mir space station. In addition, short- [36 and 37] and long- [38 and 39] term Earth-based bedrest studies have provided additional information on the changes in the urinary environment after skeletal unloading. The most pronounced of these changes appears to be significant decreases in urine volume and increases in urinary calcium and phosphate excretion. Crew men on the Skylab missions excreted an average of 400 mL less per person during the first 6 d of flight than before flight. [28] However, this trend was not apparent later during the missions. Decreased fluid intake and vomiting associated with space motion sickness, [31]which occurs in some people during the early phases of space flight, probably contribute to decreases in urine volume during this phase of flight. Current nutritional recommendations for crew members during space flight include a fluid intake of greater than 2000 mL/d. [34] Compliance with this recommendation is poor, as demonstrated by significantly reduced urine volumes in short-term (<15 d) and long-term (<60 d) flights as compared with the preflight value. [34 and 35] However, there has been improvement in postflight hydration with education of crews, and some crews have recently begun to have high levels of fluid intake during flight. [35]  Urinary calcium and phosphate levels were also significantly increased during the Gemini, Apollo, Skylab, Space Shuttle, and Mir missions.[28, 29, 30, 31, 32, 33, 34 and 35] The in-flight increase in urinary calcium and phosphate is believed to be of skeletal origin [37, 38 and 39] and contributes to the overall negative calcium balance during space flight. The rapid and marked rise in urinary calcium and phosphate concentrations in the face of reduced urinary volume are major contributors to the increased saturation of calcium oxalate and brushite phases observed in astronauts during and after space flight. [36 and 37] Although dietary calcium intake is recommended to be 800 mg/d in astronauts on missions shorter than 30 d, [34] diet analysis disclosed a drop in calcium intake during flight, thus emphasizing the magnitude of the bone calcium loss.  Although increased fluid intake and administration of an antiresorptive agent (e.g., bisphosphonate) would appear to be ideal countermeasures, there are changes in other urinary constituents that can increase the stone-forming propensity of urine during space flight. Each of these alterations can exert significant effects toward the development or prevention of stone formation.  Citrate can serve as an inhibitor of stone formation, as discussed above. Hypocitraturia has been a consistent finding in urinary collections from space flight and bedrest studies. The cause for reduced citrate excretion is not totally defined but is probably due, in large part, to reduced alkali absorption as demonstrated by decreased urinary potassium and reduced urinary pH. Whitson et al.[34] found a strong correlation between urinary citrate and net alkali absorption in representative 24-h collections from flight days 10 to 13 of a Space Shuttle flight, thus supporting the role of reduced dietary alkali intake during flight. Although there are no dietary recommendations for citrate per se, the recommendation for potassium is 3500 mg/d. In general, increased dietary potassium signifies increased alkali intake (e.g., citrus fruits and vegetables) and can contribute to increasing citrate excretion.  Increases in animal protein intake could serve as another mechanism to lower urinary pH and reduce citrate concentration. The fall in urinary pH is also of significance because uric acid becomes less soluble in an acidic environment. Despite an apparent fall in urinary uric acid, the relative saturation of monosodium urate has been shown to increase during space flight due to the reduced solubility of uric acid.[34] The reduction in net acid excretion could also increase bone resorption, as suggested by Messa et al. [40] This would only serve to further aggravate the direct effect of microgravity on bone resorption. Dietary protein intake should be limited to approximately 1 g/kg body weight per day in stone-forming patients. The recommended intake for crew members during space flight is 12% to 15% of total caloric intake from protein. For a 70-kg individual, this would translate to 86 to 106 g/d. Despite this rather liberal recommendation, in-flight studies in a few astronauts have demonstrated a marked decline in overall energy intake represented by significant reductions in protein intake. [34] These dietary data were obtained from short-duration Shuttle flights in which dietary intake might have reflected the effects of heavy work schedules or possible space motion sickness symptoms on these crew members. The advent of longer missions on the International Space Station may result in the recommended dietary levels being met and thereby increase stone forming risk.  In addition, increases in urinary sodium may promote the development of sodium urate, which has been shown to serve as a nidus for heterogeneous nucleation of calcium salts in urine.[5] Although reported changes for urinary sodium during flight have been variable, there appears to 
Renal Stones

be a rather consistent natriuretic response after landing that may promote increased renal calcium loss and formation of sodium urate. Many of the foods taken aboard the Shuttle and Space Station are preserved with salt and could represent a rich dietary source of sodium. However, published studies to date have not indicated that crew sodium intake is elevated during flight. [34 and 35] The recommended daily allowance for crew members has been less than 3500 mg/d. Another important component is magnesium. Although the change in urinary magnesium has been less consistent in subjects during space flight or bedrest studies, magnesium has been shown to inhibit renal stone formation by directly complexing with oxalate and reducing the risk of calcium oxalate stones. [41] Significant reduction in dietary magnesium intake was observed in crew members during a short-term Shuttle mission, although urinary magnesium was not significantly reduced. [34] With long-term missions, a decline in urinary magnesium could increase the risk for calcium oxalate stone formation. The recommended intake for dietary magnesium is 350 mg/d for males and 280 mg/d for females.
AT: KMgCit

Even if it’ll happen in the future, it won’t be applied until 2020, that means any mission they start now fails, but we get all the perceptual links to our DAs  

NASA 11 (“Risk of Renal Stone formation,” 7/25/11 (there are updates made every day) http://humanresearchroadmap.nasa.gov/Risks/?i=81)

Bone loss is not only a well-documented effect of spaceflight on astronauts, but also a condition that affects millions of men and women on Earth each year. Many countermeasures to bone loss have been proposed, and many have been evaluated to some degree. To date, those showing potential have focused on either exercise or pharmacological interventions, but none have specifically investigated dietary intake alone as a factor to predict or minimize bone loss during spaceflight. We propose to document how the ratio of acid to base precursors in the diet is related to directional changes in markers of bone resorption and formation during flight and recovery from flight. There is a high likelihood for success in predicting the extent of bone loss from dietary intake patterns of astronauts during spaceflight, given that this concept is strongly anchored in previous ground-based data from our laboratory and others. The notion of manipulating diet to minimize bone loss could also have significant social and economic impacts for NASA and for the general public – especially given the increasing trends for diets that are high in animal protein and low in fruits and vegetables. The proposed experiments will result in a dietary countermeasure for bone loss that has no associated risks for side effects, no requirement for payload mass, and no additional crew time necessary during flight.    The specific aims of this evaluation are:  1)       To determine if the ratio of acid (animal protein) to base (potassium) precursors in the diet is correlated with markers of bone formation and bone resorption during spaceflight.  Specifically, this aim will be addressed by controlling the ratio of animal protein to potassium intake during short-duration spaceflight.  2)       To determine the influence of urinary calcium excretion on the predictability of changes in bone metabolism from acid and base precursors in the diet.   3)       To determine if the ratio of acid to base precursors in the diet is related to length of time required for recovery from bone mineral loss after spaceflight.  This aim will be addressed during recovery from long-duration spaceflight.  Collapse Deliverables Deliverable Category: Risk Characterization_Evidence; Countermeasures_Prescription Description: This task will deliver a validated nutritional countermeasure that will protect against bone loss. The SFHSS nutrition standard will be updated and nutritional requirements delivered to AFT. Required Delivery Milestone: This task mitigates a risk to a long-duration Mars mission. The tasks are conducted in the 2008-2020 timeframe because of the availability of ISS as a Mars transit analog.

***SS Cooperation CP 
The ESA and NASA should collaborate to:

1. At a site interpreted to contain evidence of past environments with high habitability potential and high preservation potential for physical and chemical bio-signatures, 

2. Evaluate the paleoenvironmental conditions, 
3. Assess the potential for preservation of biotic/ prebiotic signatures, 
4. Search for possible evidence of past life and prebiotic chemistry.  
5. Collect, document, and package in a suitable manner a set of samples sufﬁcient to achieve the scientiﬁc objectives of a possible future sample return mission

Solvency

1. Cooperation – that’s the bottom of their first piece of 2R-iSAG 10 evidence. 

2. Colonization – that’s their other piece of 2R-iSAG 10 evidence. 
***STEM CP 

1NC

The United States federal government should substantially increase allocations under Title I of the No Child Left Behind Act of 2001 to mandate the most objectively rigorous uniform accountability standards for science, technology, engineering, and mathematics through career and technical education programs. 

Technical education is critical to the success of overall education policies – globalization means the workforce must be fully optimized
McGuire et al, 4 (Mark, US Army colonel, Dr. Joseph Arcano, Dept. of Navy Mr. Gregory Boddorf, Dept. of Army COL Ralph Butler, US Army Ms. Karen Carleton, Defense Human Resources Activity CDR Jim Edens, US Navy CDR George Fadok, US Navy Lt Col Thomas Frooninckx, US Air Force Ms. Denise Hanley, Dept. of Navy LTC(P) Daniel Hughes, US Army Col Hassan Maamoun, Egyptian Army Mr. Barry Moore, Dept. of State Lt Col Glenn Rousseau, US Air Force Capt Kenneth Ryan, US Navy LTC(P) Patrick Sharon, US Army Mr. Patrick Truver, Dept. of Navy Mr. Timothy Yeager, Office of the Joint Chiefs of Staff Dr. Francis A’Hearn, faculty Prof. William Mayall, faculty The Industrial College of the Armed Forces National Defense University, “2004 Education Industry,” http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA435137 &Location=U2&doc=GetTRDoc.pdf)

The US education industry produces the Nation’s most vital national security resource—sons and daughters educated in a variety of subjects. Civics, history, social studies, and political science cultivate democratic values and instill an understanding of America’s role in the world. Math, science, and technology build the foundation needed to compete in the Information Age. Collectively, educated citizens are the economic backbone of the country. They provide the human and materiel resources needed to build a strong military force and enable government leaders and institutions to work effectively within the domestic and international environments. In the words of President John F. Kennedy, “A free Nation can rise no higher than the standard of excellence set in its schools and colleges.”i The US education industry took its present form following World War II. While the industry was expanding to serve the needs of veterans and the ensuing “baby boomer” generation, the Supreme Court’s Brown vs. Board of Education ruling in 1954 required the industry to focus on providing equity in education.ii From then until the turn of the century, the education system satisfied America’s national security requirements—it fueled the world’s most powerful economic engine, produced a superior military capability, and enabled one of the most diverse populations of any country to thrive. Despite these successes, however, two negative trends emerged during this period. First, overall student performance began to decline, prompting the government in 1983 to publish A Nation at Risk that warned of a “rising tide of mediocrity” in education that threatened future national security.iii Second, minority and low-income students were achieving at levels far below that of other socioeconomic groups, a condition that perpetuated poverty and other social ills.iv Although both trends have seen some improvement, the significance of these and other shortfalls within the US education industry is magnified by three factors. Globalization, rapidly advancing technologies, and shifting US demographics represent a new strategic environment that increases the importance of education to national security. Globalization’s radically expanding economic competition leaves no room for US industries to be less than fully optimized. Rapidly advancing technologies yield untold capabilities and reward the extremely talented who develop and exploit them. Shifting US demographics will soon create a majority of minorities,v and America’s well being will be defined largely by the success of those minorities. With an eye toward this new environment, the Education Industry Study Seminar conducted an executive-level analysis of the US education industry to assess national security implications and offer policy recommendations. Seminar members met experts from across the industry, including local, state, federal, and international government officials and corporate leaders. The seminar gained insights into policy development and resource allocation issues and explored topics ranging from urban school challenges to the international economic aspects of education. Seminar members conducted research on a variety of industry subjects, the results of which are included in this report.

1NC

Counterplan solves aerospace and leadership – job intake and innovation 

Aerospace Industries Association 10 (“America Falling Further Behind in STEM Education,” 2/4/10 http://www.aia-aerospace.org/newsroom/aia_news/america_falling_further_behind_in_stem_education/) 

In testimony today before the House Science and Technology Subcommittee on Research and Science Education, Stephens highlighted the challenges facing the U.S. defense industrial base as it seeks to replenish the workforce with tens of thousands of engineers in the very near future.  “These are becoming difficult jobs to fill, not because there is a labor shortage but because there is a skills shortage,” Stephens said. “Our industry needs more innovative young scientists, technologists, engineers and mathematicians to replace baby boomers as they retire.”  Testifying on behalf of the Aerospace Industries Association, Stephens outlined proposals for Congress to strengthen undergraduate and graduate education in the STEM fields. Among these are encouraging and expanding retention programs for undergrads, addressing the critical shortage of well-qualified primary and secondary teachers in STEM disciplines and motivating pursuit of STEM careers through enhanced support of programs that provide hands-on experience that is directly transferable to the workplace.  Stephens chairs the AIA Workforce Steering Committee which is actively examining ways that the aerospace industry can strategically address STEM education, including coordination of STEM efforts within the industry, as well as coordinating with other industries such as information technology and health.   “If we in the United States hope to retain our nation’s leadership in science, technology and innovation, we must immediately address the looming STEM skills gap,” Stephens concluded.
Solves Energy

Career and Technical Education Programs are key - Even though demand for green practices is growing, a lack of CTE prevents the utilization of renewable sources - this kills the transition 

Hyslop, 9 (Alisha, Association for Career and Technical Education assistant director of public policy; 10+ years working with CTE; (former) Manager of Federal Affairs at the ACTE; covers secondary and postsecondary policy issues, including funding for CTE; worked with Florida House of Representatives; worked with career and technical student organizations on a local, state, and national level; Bachelors in Public Relations and Family and Consumer Sciences Education, Florida State University; working on (as of 2007) Masters in Career and Technical Education, Virginia Tech University, “CTE’s Role in Energy and Environmental Sustainability,” Techniques, ACTE Online, April 2009 (condensed version of the ACTE Issue Brief “CTE’s Role in Energy and Environmental Sustainability” released in the fall of 2008 http://www.acteonline.org/uploadedFiles/Publications_and_E-Media/files/files-techniques-2009/Theme_2(1).pdf) 

The American lexicon is shifting to include a new wave of green, with phrases like “energy independence,” “eco-friendly,” “renewable energy” and “zero carbon footprint” often a part of daily conversation. The attention of policymakers, businesses, educators and the public at large is increasingly centering on efforts to create more energy and environmental sustainability. Whether one’s concerns are economic or environmental in nature, the demand for more energy efficient buildings, homes, cars and consumer products is higher than even before. In addition, 28 states have mandates generally requiring that up to 25 percent of their energy be obtained through renewable sources in the next two decades.1 This should serve to further increase the demand for new products and processes focused on generating and conserving energy. The 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.2 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   technologies in the energy industry, and to create new training programs to meet the growing demands for a skilled and environmentally conscious workforce in this area. Many of the new training programs that have been created in recent years are the direct result of business-education partnerships with strong industry support. A sampling of new programs includes those in water conservation, wind energy, biofuels, photovoltaics, environmental systems technology, energy maintenance and green building technology. Numerous programs in these areas are appearing all around the country. Setting an Example through Green Facilities One of the fastest growing elements of the sustainability movement is the building of green facilities, and the U.S. Green Building Council offers a special Leadership in Energy and Environmental Design (LEED) certification specifically for schools. For CTE facilities, both the challenges and the benefits of sustainability elements can be more extreme. Issues such as air quality and energy usage are more complicated in high-tech labs than in more traditional classroom spaces, and there is more equipment to evaluate and upgrade. However, CTE facilities are joining in efforts to build more sustainable facilities, which in turn become dynamic learning labs for students and can even have an impact on recruiting students to careers in sustainability. Both high schools and community and technical colleges are involved in efforts ranging from installing solar panels, utilizing daylighting, recycling materials, installing nonpolluting carpet and paint and low-flow water fixtures, to undergoing full-scale renovations or sustainable new building. Conclusion At all levels of education, from career exploration to specific job training, CTE has an essential role to play in energy and environmental sustainability. Without critical CTE activities providing a skilled and ready workforce, all of the investments in new energy-efficient and sustainable technology will be for naught. Around the country, CTE programs focused on a wide variety of green ideas and practices are now in place to ensure the continued pipeline of skilled workers with a strong knowledge foundation. These programs should be recognized for their leadership and expanded so that even more students can participate. Community and political leaders, along with local businesses and industries, should look to CTE programs as the answer to the sustainability workforce challenge
XT: Solves Aerospace

STEM key to aerospace education 

National Science Teacher’s Association 08 (“NSTA Position Statement: Aerospace Education,” March 2008 http://www.nsta.org/about/positions/aerospace.aspx) 

The National Science Teachers Association (NSTA) believes that aerospace education is an important component of comprehensive preK–12 science education programs. Space exploration is a source of inspiration and captures our interest and curiosity (Bauman 1997; Fehr 1997; NASA 2006). More significantly, aerospace education provides compelling, powerful, and inherent opportunities to strengthen and support the teaching and learning of science, mathematics, and technology for students (A Journey to Inspire, Innovate, and Discover 2004). The true benefit of aerospace education is that it serves as a motivating theme for teaching these subjects, though not a new content area in and of itself.  “Aerospace” is a very broad term, defined as “aero,” or the atmosphere surrounding the Earth, and “space” as the region beyond the Earth’s atmosphere or beyond the solar system. From aeronautics, to the study of the Earth, to space science and its exploration of objects within the universe, aerospace continues to be a major frontier for discovery. The aerospace industry employs scientists and engineers from a myriad of disciplines and emphasizes teamwork among disciplines and nations. The industry’s commitment to developing the next generation of skilled workers has made its scientists and engineers a rich resource for science educators. Central to aerospace literacy is a student’s ability to gain and master critical-thinking skills that will prepare him or her to pose questions and solve problems. Aerospace offers a relevant context for the learning and integration of core content knowledge, makes numerous multidisciplinary and multicultural connections, and directly addresses content standards in many subject areas (NRC 2006).  Recently, numerous reports from business and government organizations have warned that the United States’ competitive edge among other nations is eroding. These reports—along with a series of bills introduced in Congress—call for an extensive effort to improve K–12 education in science, technology, engineering, and mathematics (STEM) and cultivate the next generation of skilled American scientists, engineers, technicians, and science and mathematics educators (BHEF 2007; Business Roundtable 2005; NAS 2007). Aerospace education provides an extraordinary opportunity to teach, and the context to learn, vital STEM topics. It also can inspire a greater number of our nation’s youth to pursue careers in STEM fields, (NASA 2005) while building a scientifically literate society that is better able to make informed decisions. Thus, aerospace education can be used as a vehicle to deliver the school curriculum.  Our country’s future success in aeronautics and space exploration is also at stake. A 2004 report indicates that the space exploration vision must be a priority for the nation and have a shared commitment from the President, Congress, and the American people (A Journey to Inspire, Innovate, and Discover 2004). Leaders from aerospace organizations, education groups, government agencies, and members of Congress have requested that aerospace science have a greater presence in schools, with the goal of improving STEM education and revitalizing the aerospace workforce (LCASE 2005; NAA 2002).

Increased STEM => Colonization 

Grants create incentive for colonization 

NASA 5/11 (“NASA Awards $1.2 Million to Universities for Innovative Research,” http://www.nasa.gov/offices/education/centers/johnson/home/highlight-0016.html)  

NASA has selected five proposals from universities around the country to receive a total of $1.2 million for Phase Two of the NASA Ralph Steckler Space Grant Colonization Research and Technology Development Opportunity.  The Steckler Space Grant Phase Two awards will sustain university research and development activities that support innovative research and expand technology that could pave the way for future space colonies. Phase Two provides during the next two years a maximum of $250,000 to the most promising proposals submitted by Phase One awardees. Second phase proposals were selected based on scientific and technical merit and Phase One accomplishments.  NASA selected proposals from the University of Arizona in Tucson; the University of Idaho in Moscow; Pennsylvania State University in University Park, Ohio; Aerospace Institute in Cleveland; and New Mexico State University in Las Cruces.  "Many of the universities selected for the second phase of the grant have already completed conceptual design studies and preliminary technical analysis for technological developments like waste treatment or nuclear power and propulsion generation in space,” said Frank Prochaska, manager of the Steckler Space Grant Project at NASA's Johnson Space Center in Houston. “These awards will allow them to expand their innovative solutions to unique problems.”  Steckler Space Grants are implemented through three funding and development phases. Phase One lasted nine months and awarded up to $70,000 to 18 universities. It established the scientific and technical merit and feasibility of a proposed innovation, research or technology development effort that could enable space colonization or settlement. Primary exploration elements include habitation, rovers, surface power, communications and extravehicular activity systems.  NASA received 15 proposals for Phase Two. The agency released the cooperative agreement notice inviting Phase One awardees to submit proposals for these grants in November 2010. Phase Three will award two universities a maximum of $275,000 over two years. The Space Grant national network includes more than 850 affiliates from universities, colleges, industry, museums, science centers and state and local agencies supporting and enhancing science and engineering education, research and public outreach efforts for NASA's aeronautics and space projects.
STEM K2 Leadership/Innovation

STEM education is key to tech innovation and US space leadership 

Schiavelli 09 (Dr. Mel, professor of chemistry and president of the Harrisburg University of Science and Technology in Pennsylvania, a private, non-profit, teaching university that offers experiential academic programs in the nationally-critical STEM disciplines to a diversity of student learners, “STEM Education Benefits All,” 7/28/09 http://www.harrisburgu.net/about/president/Mel-op-ed-NASA.pdf) 

NASA’s successes and failures, as well as its bureaucracy, are well documented. Its accomplishments during the past 50 years, however, are a testament to technology, innovation, and the value science, technology, engineering and mathematics (STEM) education brings to the nation. NASA was able to rely on a STEM-educated workforce capable of by generating the new knowledge necessary for manned space flight. Fifty years later new knowledge is still the engine that drives innovation. Innovation is the coin of the realm in a 21st century global economy, creating new technological concepts that drive economic growth and job creation and allowing us to prosper in the competition of the global economy. Innovation today still requires a scientifically literate population and a robust supply of qualified graduates. Unfortunately, a recent report from Tapping America’s Potential (TAP), a coalition of 16 of the nation’s leading business organizations, shows that the U.S. is losing its ability to innovate and, in effect, its ability to compete. The report, Gaining Momentum, Losing Ground, indicates that little real progress has been made toward the goal of doubling the number of students earning bachelor’s degrees in STEM subjects. Since 2005, the number of STEM degrees awarded to undergraduate students has only increased by 24,000, to 225,000--a number that is not on track to meet the TAP goal of reaching 400,000 by 2015. Innovation begins with the talent, knowledge and creative thinking of a workforce. Highquality STEM education and learning environments that prize innovation and imagination produce graduates who will germinate new inventions, develop new products, and create new solutions to many of our world's most pressing problems. In the highly competitive global economy, the United States faces the daunting task of supplying our own nation with capable science and technology workers. Collectively, India, China, South Korea, and Japan have more than doubled the number of students receiving bachelor’s degrees in the natural sciences since 1975, and quadrupled the number earning engineering degrees. Since the late 1980s, the European Union has produced more science and engineering Ph.D.s than the United States. These countries are hungry to succeed and increasingly capable of doing so. STEM is now, and will increasingly be, the universal languages of the global marketplace. The nations that invest heavily in STEM education, research, and the development of a skilled STEM workforce will enjoy leadership positions. American students, however, are falling behind in the essential subjects of math and science, putting our position in the global economy at risk. 

***Case***
***Aerospace
Aerospace – Can’t solve

1. Can’t solve Obama bashing “is not conducive to promoting jobs” 

The Hill 6/30 (“Aerospace Industry Tells Obama to Cool It on Bashing Corporate Jets,” http://thehill.com/blogs/transportation-report/aviation/169193-aerospace-industry-to-obama-cool-it-on-the-corporate-jet-bashing) 

President Obama went over the top in his criticism of tax breaks for corporate jet owners, a lobbying group said Thursday.  "We're disturbed by President Obama's remarks on business aviation," Aerospace Industries Association President Marion Blakey said in a statement.    "General aviation plays an important role in our economy and took a substantial hit in the recent recession," she continued. "We feel that disparaging comments from the president regarding business jet users are not conducive to promoting jobs, investment and economic growth."  Blakey said private planes play a big role in the American economy. She added that Obama himself recently visited a plant that produces business jets.   "It seems odd that he would undermine the aviation industry one day after visiting Alcoa's factory and praising the workers who make parts and materials that are critical to producing business jets."

2. Alt causes to collapse – Supplier capacity 

Supplier Excellence Alliance 07 (“Finding the Low Risk Supplier,” 2007 http://www.seaonline.org/docs/FindingtheLowRiskSupplier.pdf) 

The aerospace supply chain is changing rapidly. Primes and tier ones are moving work into the supply chains faster than ever before in order to reduce cost and share risk. Most good suppliers are reporting they’re at or above capacity, yet many suppliers in specific commodities such as forging and castings are going out of business (more on why this is later). This puts more business on the ones who are left. But the ones that are left aren’t necessarily the best…they’re just the “survivors.” Many suppliers operating at capacity are reporting they’re operating at break even or even at a loss. Why? Because they do not have the process capability to control operating costs at their current level of business and in many cases they took business at prices and costs they had not yet achieved but were hoping to achieve at some time in the future through lean and continuous improvement. This phenomenon is not new. During a similar transition in the automotive industry, the supplier population was reduced from 30,000 to 5,000 in a 12 to15 year period. After 15 years, the remaining 5,000 suppliers were studied by ATK1. They determined that 36% were not financially viable. Preferred suppliers--often called gold- and silver-level suppliers--who typically gain most of the business are creating the biggest surprises and the most significant failures. Process Maturity in our industry, for sub-tier suppliers, is not increasing. Lean adoption in our industry, at the sub-tier supplier level, is not progressing. Firefighting and supplier visits are on the up-swing, and this is only the beginning. It is said that when you lower the water, the rocks show up. Our rocks are beginning to show up everywhere.

XT: Suppliers

Current ranking system tanks the best and falls back on inferior companies 

Supplier Excellence Alliance 07 (“Finding the Low Risk Supplier,” 2007 http://www.seaonline.org/docs/FindingtheLowRiskSupplier.pdf)

And now that I’m a Gold Level Supplier, things begin to change. I’m no longer striving to expedite or inspect into anyone’s “golden circle.” I’ve got more business than I know what to do with and if you don’t like it, take it somewhere else – after all, “We’re the best! We’re a Gold Level Supplier.” Next month, our backlog increases and we run out of capacity to do anything and our delivery drops to 50% and our quality drops to 60% - was that really a surprise to anyone? Suppliers stop all development when they run out of capacity. They stop training the workforce. They stop problem-solving team meetings. They stop implementing SPC. They stop everything! But then, they weren’t doing those things in the first place. Training industry surveys tell us that small companies rarely provide more than four hours training per employee per year. The actual training needed is closer to 24 hours per year and that doesn’t count a single Kaizen event that could be as much as 40 hours. And suppliers who are at capacity get over-confident. They believe that the reason they have so much business is that they have distinguished themselves as better than the competition. They believe that the Supplier Excellence Alliance “SEA” 2007 Page 4 of 14 customer needs their services and capabilities. Meanwhile their customer is usually either looking for a better alternative or has determined there are no alternatives. And here is the final blow: Gold Level suppliers operating at or above capacity have higher costs. Because their processes are not under control, costs go up as production increases and suppliers struggle to make a profit and often don’t. So our ability to gain year-to-year cost reductions is very limited. That’s why at the end of 15 years in the automotive industry, 36% of the suppliers left were not financially viable. 

Aerospace – Squo Solves

Indian investment solves

Pandey 11 (BK, former AOC-in-C Training, “US Aerospace Industry and India,” 3/1/11 http://www.indiandefencereview.com/defence-industry/US-Aerospace-Industry-and-India-.html) 

Inauguration of the US Pavilion by the American Ambassador in India, Robert D Blackwill signaled the US government’s support to its aerospace industry’s initiatives in India. Even though there were no aircraft on display, on the ground or in the air or even a mock-up, intent of the US aerospace industry for serious engagement with the Indian defence and civilian aerospace markets, was distinctly visible. On offer by way of aircraft models, literature and briefings were machines for which there was no official requisition but only a remote possibility that the India could acquire some of these in the future.  These were the Lockheed Martin F-16C Block 50 plus variant, the C 130J Super Hercules and the T 50 Advanced Jet Trainer – all for the IAF. Alongside, on offer was the Lockheed Martin P 3C Orion for the Indian Navy. There was also an indication by Lockheed Martin of the possibility of India being given the privilege of joining the Joint Strike Fighter (JSF) programme and could even hope to acquire in due course, the next generation combat aircraft the F35 Lightening II if India opted for the F16. While the military segment of the US aerospace industry presented what some observers dismissed as being not futuristic but only a collection of vintage aircraft with doubtful prospects, the civilian sector was dominated by Boeing, the world’s leading aerospace and defence company, showcasing its latest from its stables - the Boeing-777ER (Extended Range). Hindustan Aeronautics Limited (HAL), India’s only aerospace company worth the name had already been awarded a contract by Boeing for the manufacture of Boeing 777’s main Landing Gear Up Lock Box Assembly, Bulk Cargo Doors for Boeing 767 and Over Wing Exit Doors for the Boeing 757. These components would be manufactured at the company’s Aircraft Division located at Bangalore. Boeing already has orders for 36 of the 777s for the Indian carriers. Two years later, at Aero India 2005, the military aircraft offered in 2003 were flown in for aerial and ground display. Two other aircraft, the Boeing F15E and the Northrop Grumman Hawkeye 2000 E2C also participated in the display. By Aero India 2007, the requirement for 126 Medium Multi Role Combat Aircraft (MMRCA) having crystallised, Boeing’s F/A18 E/F Super Hornet made its appearance on the scene as a contender along with Lockheed Martin’s F16IN Super Viper, an improved version of the F16 Block 60 being supplied to the Pakistan Air Force, customised to meet with the requirements of the IAF. With an eye on the strategic and tactical heavy lift requirement of the IAF in the future, Boeing effectively showcased at Aero India 2009, the C17 Globemaster III strategic heavy lift military transport aircraft and the CH47F Chinook helicopter. In the meantime, in October 2008, the Indian government had closed a deal worth $1.1 billion with US aerospace major Lockheed Martin for the supply of six C130J Super Hercules military transport aircraft for the IAF. In October 2009, Boeing signed an agreement with HAL for the production of “flaperons” for the Boeing 777 series airliners.
Innovation – Squo solves 

Squo solves – grants 

South Dakota State News 7/21 (“Research Project Could help Colonize Space,” http://www.sdsucollegian.com/2011/07/21/research-project-could-help-colonize-space/) 

The South Dakota institutions have won a National Aeronautics and Space Administration grant of $750,000 to study ways to use cyanobacteria to make energy-dense fuels and high-value chemicals, oxygen and cleansed water directly from carbon dioxide, sunlight and wastewater.  Cyanobacteria are commonly known as blue-green algae.  NASA awarded the grant to a project submitted through the South Dakota School of Mines and Technology, but the largest share of the work will take place at South Dakota State University. Key SDSU researchers in the work include associate professor Ruanbao Zhou and professor Bill Gibbons in the Department of Biology and Microbiology.     “This project will help NASA’s Aeronautics Research Mission Directorate address the goal of providing renewable, energy-dense biofuels in a sustainable manner, while supplying technology to sequester carbon dioxide released by an astronautics crew,” Zhou said. “Cyanobacteria, through billions of years of evolution, have become well-tuned, biological devices that can efficiently harvest solar energy, the one limitless source of energy on Earth, and convert that energy into a variety of reduced carbon compounds. Because of their simple requirements for rapid growth and ease of genetic manipulation as well as industrialized production, cyanobacteria are particularly attractive organisms for biofuel production.”  Because sunlight is available in space, life support systems that rely in part on photosynthesis to grow algae are one possibility for moving humans beyond Earth’s atmosphere.  The grant was awarded through NASA’s Experimental Program to Stimulate Competitive Research, or EPSCoR. The program helps develop partnerships between NASA research missions and programs, academic institutions and industry. It also helps states establish long-term academic research enterprises that will be self-sustaining and competitive and will contribute to the states’ economic viability and development.  The researchers and NASA believe the project could provide “game changing” technology to NASA’s Office of the Chief Technologist. It could help resolve critical issues in what NASA calls its “Space Power and Energy Storage” and the “Human Health, Life Support and Habitation Systems” roadmaps — essentially summaries of what is needed to achieve national and agency goals in human space exploration over the next few decades.

***Leadership 

Can’t solve coop 

Can’t solve – cooperation 
Freidman 11 (Lou, “American Leadership,” 2/14/11  http://www.thespacereview.com/article/1778/1]
“American Leadership” is a phrase we hear bandied about a lot in political circles in the United States, as well as in many space policy discussions. It has many different meanings, most derived from cultural or political biases, some of them contradictory. The term sometimes arouses antipathy from non-Americans and from advocates of international cooperation. They may find it synonymous with American hubris or hegemony.  Space exploration and development are often overlooked in foreign relations and geopolitical strategies. It is true that American leadership can be used as a nationalistic call to advance American interests at the expense of non-American interests. But more often it may be used as an international call for promoting mutual interests and cooperation. That is certainly true in space, as demonstrated by the International Space Station, Cassini-Huygens, the James Webb Space Telescope, the Europa Jupiter System Mission, Mars 2016/2018 and Earth observing satellites.  These are great existing and proposed missions, which engage much of the world and advance the interests of the US and other nations, inspire the public, and promote cooperation among technical and scientific communities worldwide. Yet space exploration and development are often overlooked in foreign relations and geopolitical strategies. 

Private sector coop needs education 

Livingston 00 (David M., Space Future, “From Earth to Mars: A Cooperative Plan,” 8/10/00 http://www.spacefuture.com/archive/from_earth_to_mars_a_cooperative_plan.shtml)  

The Cooperative Venture involves the public and private sectors working together to create, finance, and implement a program to put humans on Mars. The guidelines for the program are outlined below and apply equally to both the public and the private sectors. The discussion builds upon the information already examined in this paper.  Essential to this public- and private-sector partnership is the necessity of both sides to understand and appreciate the unique qualities that each brings the mission. Together they must be able to explain these qualities and the benefits of the partnership's mission to their respective constituencies. The two partners must be synergetic in their relationship with each another and with the citizenry.  This new cooperative partnership needs to adopt an educational program for all school children regarding the benefits for putting humans on Mars. One component of the partnership's educational program should be to provide scholarships for both teachers and students to attend the myriad of commercial space and Mars conferences that are held each year. It is important for teachers and students to have exposure to the ideas and work being done to put humans on Mars. Understanding that opportunities exist in these new fields is something that needs to be explained to students. By attending professional programs they will learn firsthand about new opportunities and careers in space. Many of these students will prove to be strong supporters of the Mars and other commercial space programs. Some will even choose careers in space.  Instructional material from these conferences and other space and Mars organizations needs to be made available to schools throughout the country. Video and cassette tapes of conference speakers and related programs should be available from a resource library that is designed to serve all schools as a public resource. Not only would the material be available to those interested, but it could also be used to supplement classroom material. This material would help show the feasibility of a social and commercial presence in space.  The Cooperative Venture is a joint effort to work together toward the common goal of getting people to and from Mars, so it is important that whatever incentives offered to the private sector work as they were intended. When designing these incentives, the public sector needs to work closely with the private sector to ensure success of the program.

***Get off the rock 

F/L
Space is unsafe Radiation and Disease
Radiation from space causes cancer, neurological damage, and degenerative tissue disease

Charles Choi, Earned a Bachelors of Arts in May 1999. Studied biology and humanities, Earned a Masters of Arts in May 2001.

Studied journalism, 3/31/08, Space.com, http://www.space.com/5190-space-radiation-deadly-mars-mission.html

Still, much remains uncertain regarding the actual risks that space radiation poses for the body, explained committee member Walter Schimmerling, a scientist now retired from NASA's space radiation program. All these uncertainties mean that safety margins have to remain high, limiting how long astronauts can stay in space. This in turn could rule out a mission to Mars, as well as long-term or multiple missions to the moon. "The way to deal with that problem is to reduce the margins of uncertainty," Schimmerling told SPACE.com. To enable at the very least lunar missions with astronauts, the committee stressed that radiation biology research deserved the highest priority. However, the experts noted that NASA's space radiation biology research has been significantly compromised by recent cuts in funding, leading to major gaps in our knowledge of the health risks of radiation, such as cancer, neurological damage and degenerative tissue disease. NASA's entire space radiation biology research program is critically dependent on the NASA Space Radiation Laboratory, which in turn relies on the U.S. Department of Energy's heavy ion physics program. The committee strongly recommended that NASA do as much research at this lab as it could, in case Department of Energy's priorities shift and dramatically reduce the availability of the lab. "No one knows how long the window of opportunity is for how long this laboratory is available — 10 or 15 years seems a reasonable guess," Schimmerling said.

No overpopulation now

Heather Horn, Staff writer for The Atlantic, 3/15/10, The Atlantic, The Atlantic covers news and analysis on politics, business, culture, technology , national, international and life, http://www.theatlanticwire.com/global/2010/03/there-is-no-overpopulation-problem/20057/ 
Many of today's most-respected thinkers, from Stephen Hawking to David Attenborough, argue that our efforts to fight climate change and other environmental perils will all fail unless we 'do something' about population growth." This, says Fred Pearce frankly, "is nonsense." Far from surging out of control, population growth is actually slowing, he says. Writing in the British magazine Prospect, Pearce argues that the Western preoccupation with the overpopulation issue isn't just silly, it's hypocritical:   In fact, rising consumption today far outstrips the rising headcount as a threat to the planet. And most of the extra consumption has been in rich countries that have long since given up adding substantial numbers to their population, while most of the remaining population growth is in countries with a very small impact on the planet. By almost any measure you choose, a small proportion of the world’s people take the majority of the world’s resources and produce the majority of its pollution.  In other words, argues Pearce, focus on the population "problem" is essentially a matter of the rich "downplay[ing] the importance of our own environmental footprint because future generations of poor people might one day have the temerity to get as rich and destructive as us." He's not making any exceptions in his condemnation: "Some green activists need to take a long hard look at themselves."
Major threats aren’t imminent – colonization isn’t key to survival.
Williams 10 (Lynda, faculty member in physics at Santa Rose Junior College, Peace Review, Jan-Mar, Vol. 22, Issue 1, “Irrational Dreams of Space Colonization,” p. 4-5, ebsco)    AW

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 Earth, and burn them into oblivion. So yes, we are doomed, but we have five billion years, plus or minus a few hundred million, to plan our extraterrestrial escape. The need to colonize the moon or Mars to guarantee our survival is not pressing. There are also real risks due to collisions with asteroids and comets, although 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; any moon or Mars base would face a similar fate. Thus, human-based colonies on the moon or Mars would not protect us from any of these astronomical threats in the near future.
Moon sucks

Moon is worse than earth for asteroid/meteor impacts
Asteroids hit moon with explosions equivolent to 100 pounds of TNT, every meteor shower. 

Nancy Atkinson, Nancy received a BA in English and Journalism from the University of Minnesota is a science journalist who writes mainly about space exploration and astronomy. She is the Senior Editor and writer for Universe Today, the project manager for the 365 Days of Astronomy podcast, and part of the production team for Astronomy Cast.  She also has articles published on Wired.com, Space.com, NASA’s Astrobiology   Magazine, Space Times Magazine, and several newspapers in the Midwest. 9/2/08, Space.com, http://www.universetoday.com/17579/explosions-on-the-moon/ 
Meteor showers are great fun. The streaks and flashes create a special type of astronomical fireworks. But there are some people out there who enjoy meteor showers in a different way. They don’t watch the meteors. Instead, they watch the moon. There are fireworks there, too, in the form of explosions — equivalent to about 100 pounds of TNT — when meteors hit the lunar surface. On August 9th, during the Perseid meteor shower, a couple of amateur astronomers fixed their cameras on the Moon and watched meteoroids slam into the lunar surface. Silent explosions produced flashes of light visible a quarter of a million miles away on Earth. It was a good night for “lunar Perseids.” Meteor strike on the moon imaged by George Varros. “I love watching meteor showers this way,” says George Varros, who recorded the impact shown above from his home in Mt. Airy, Maryland. The flash, which lit up a nighttime patch of Mare Nubium (the Sea of Clouds), was a bit dimmer than 7th magnitude, which Varros said was “an easy target for my 8-inch telescope and low-light digital video camera.” Hours later, another Perseid struck, on the western shore of Oceanus Procellarum (the Ocean of Storms). This time it was Robert Spellman of Azusa, California, who caught the flash. “It’s exciting to witness these explosions in real time,” he says. “I used a 10-inch telescope and an off-the-shelf Supercircuits video camera.” Spellman has a website about his observations. NASA’s Meteoroid Environment Office watches the moon during meteor showers, too. Rob Suggs at the Marshall Space Flight Center and his team have recorded more than 100 lunar explosions since 2005. “We monitor lunar meteors in support of NASA’s return to the Moon,” Suggs says. “The Moon has no atmosphere to protect the surface, so meteoroids crash right into the ground. Our program aims to measure how often that happens and answer the question, what are the risks to astronauts?” But NASA’s official lunar meteor observatories in Alabama and Georgia were both off-line on August 9, so the NASA team didn’t see how many Perseids were hitting the Moon that night. “This shows how amateur astronomers can contribute to our research,” points out Suggs. “We can’t observe the Moon 24-7 from our corner of the USA. Clouds, sunlight, the phase of the Moonâ€”all these factors limit our opportunities. A global network of amateur astronomers monitoring the Moon could, however, approach full coverage.” Suggs hopes other amateurs will take up this hobby of watching the moon during meteor showers, not only to improve NASA’s lunar impact statistics, but also to support the agency’s LCROSS mission: In 2009, the Lunar CRater Observation and Sensing Satellite (LCROSS) will intentionally dive into the Moon, producing a flash akin to a natural lunar meteor. Unlike natural meteoroids, which hit the Moon in random locations, LCROSS will carefully target a polar crater containing suspected deposits of frozen water. If all goes as planned, the impact will launch debris high above the lunar surface where astronomers can search the ejecta for signs of H2O. The impact flash (if not hidden by crater walls) and the debris plume may be visible to backyard telescopes on Earth. Here’s more details on the LCROSS impact.

No Impact – Asteroids 
1-250,000 chance of dangerous asteroid to hit earth in 2036

Michelle Bryner, Senior writer for Space.com, 2/4/11, Space.com, Space.com offers the late breaking headlines about outer space, space flight, science and astronomy news, http://www.cbsnews.com/8301-501465_162-20030674-501465.html 
In 2004, NASA scientists announced that there was a chance that Apophis, an asteroid larger than two football fields, could smash into Earth in 2029. A few additional observations and some number-crunching later, astronomers noted that the chance of the planet-killer hitting Earth in 2029 was nearly zilch. Now, reports out of Russia say that scientists there estimate Apophis will collide with Earth on April 13, 2036. These reports conflict on the probability of such a doomsday event, but the question remains: How scared should we be? “Technically, they’re correct, there is a chance in 2036 [that Apophis will hit Earth]," said Donald Yeomans, head of NASA’s Near-Earth Object Program Office. However, that chance is just 1-in-250,000, Yeomans said.The Russian scientists are basing their predictions of a collision on the chance that the 900-foot-long (270 meters) Apophis will travel through what’s called a gravitational keyhole as it passes by Earth in 2029. The gravitational keyhole they mention is a precise region in space, only slightly larger than the asteroid itself, in which the effect of Earth's gravity is such that it could tweak Apophis' path. “The situation is that in 2029, April 13, [Apophis] flies very close to the Earth, within five Earth radii, so that will be quite an event, but we’ve already ruled out the possibility of it hitting at that time,” Yeomans told Life’s Little Mysteries. “On the other hand, if it goes through what we call a keyhole during that close Earth approach … then it will indeed be perturbed just right so that it will come back and smack Earth on April 13, 2036,” Yeomans said. The chances of the asteroid going through the keyhole, which is tiny compared to the asteroid, are “minuscule,” Yeomans added. The more likely scenario is this: Apophis will make a fairly close approach to Earth in late 2012 and early 2013, and will be extensively observed with ground-based optical telescopes and radar systems. If it seems to be heading on a destructive path, NASA will devise the scheme and machinery necessary to change the asteroid’s orbit, decreasing the probability of a collision in 2036 to zero, Yeomans said. There are several ways to change an asteroid’s orbit, the simplest of which is to run a spacecraft into the hurtling rock. This technology was used on July 4, 2005, when Deep Impact smashed into the comet Tempel 1.

RQ36 and Apophis have tiny chance of impact

Ian O’Niell, In 2006, I was awarded my PhD in Solar Physics (at the University of Wales, Aberystwyth), but when I moved to the US, I dabbled in science blogging and journalism. With some amazing fortune, I started writing for Fraser Cain at the Universe Today and from there, in 2009, I was offered the producing position at Discovery News, 7/27/10, Discovery News, http://news.discovery.com/space/future-hazard-1-in-1000-chance-of-asteroid-impact-in-2182.html

But compare this with the panic that ensued with the discovery of 99942 Apophis in 2004. Initially, it was thought there was a 1-in-233 chance of Apophis hitting us in 2029. This estimate was alarming; it was the first time an asteroid had been promoted to "Level 4" on the Torino Scale -- a near-Earth object (NEO) impact hazard categorization method.  After further observations, the threat of an Apophis impact was lowered, and now the chance of the 270 meter space rock hitting us in 2029 is zero. The probability of impact during the next fly-by, in 2036, has recently been downgraded to a 1-in-250,000, and a third pass in 2068 has a tiny one-in-three million chance…..   "The total impact probability of asteroid '(101955) 1999 RQ36' can be estimated in 0.00092 -- approximately one-in-a-thousand chance -- but what is most surprising is that over half of this chance (0.00054) corresponds to 2182," explains María Eugenia Sansaturio, of Spain's Universidad de Valladolid (UVA) and co-author of the international NEO study.Recently published in the journal Icarus, this impact probability was calculated using two mathematical models to assess potential threats to Earth in the 22nd Century. 1999 RQ36 was singled out at the biggest threat.

No Impact – Asteroids

1-500million chance for you to be killed by a Tunguska like asteroid

Richard P. Binzel, professor of planetary science at the Massachusetts Institute of Technology, 2003, The Planetary Society, http://planetary.org/explore/topics/near_earth_objects/threat.html 
From a sociological standpoint, it is important to consider whether the hazard due to cosmic impacts is worth worrying about at all. Cosmic impacts fall into the category of events that are extremely rare but are of high consequence when they do occur. An airliner crash is an example of an infrequent but high-consequence event that seems to grab international attention. Motor vehicle accidents, on the other hand, kill 200 times more people in an average year, yet these frequent events, with lesser consequences per event, garner comparatively less public attention. Thus it would seem that we, as a society, are attuned to low-probability but high-consequence events. However, extremely low-probability events such as cosmic impacts are beyond our personal and even historical experience, requiring that we take a long-term view in evaluating the hazard and relating it to everyday life. One way to examine the cosmic impact hazard is to compare the long-term threat to you as an individual posed by the two categories of collisions: the local Tunguska-like events and the larger, global-consequence events. Tunguska-like events occur on average once every 1,000 years and are likely to directly result in your death only if you happen to be within the approximately 1,000-square-kilometer (400-square-mile) region of devastation. Given the surface area of Earth, it is fortunate that there is only a 1 in 500,000 chance that you would be at the wrong patch of the planet at the wrong time. Thus, in any given year, there is only a 1 in 500 million chance that you will die from a Tunguska-like impact. Over a human lifetime, which we round up to an even 100 years for simplicity, it would seem there is only a 1 in 5 million chance that a Tunguska-like impact will result in your untimely death. A 1 in 5 million chance may be small enough that most people would give it little practical concern. What about the comparative hazard from much less frequent global-scale impacts? If we assume that such events occur only once every million years but are so devastating to the climate that the ultimate result is the death of one-quarter of the world's population, this translates to an annual chance of 1 in 4 million that you will die from a large cosmic impact even if you happen to be far removed from the impact site. Integrated over a century, our simple metric for a human lifetime, the chance becomes 1 in 40,000 that a large cosmic impact will be the cause of your death. Such a probability is in the realm that most people consider a practical concern.

No Impact – Super Volcanoes

Yellowstone is not a threat

Erik Klemetti, .A. in in Geosciences and History from Williams College, 1999 Ph.D. in in Geology from Oregon State University, 2005, 1/25/11, Big think, http://bigthink.com/ideas/26641 
Sometimes I think that people have an unhealthy obsession with Yellowstone Caldera. Sure, it is big, powerful and the stuff that disaster movies are made, but in terms of a volcanic system that poses a high threat to life/property in the U.S. on a daily basis, it is relatively low. I know what you are thinking (well, some of you): "How can you say that? Look at how big the past eruptions were?" Yes, indeed, the previous eruption from the modern Yellowstone Caldera were indeed big, some of the biggest we have identified on the continents (it is still no Fish Canyon Tuff), so I'll give you that. However, looking at the recent volcanic history of Yellowstone, you'd see that these big "doomsday" eruptions are only a very small piece of its activity, so even if tomorrow the caldera began to show signs of imminent eruption, there is a very good chance that it would be a relatively minor eruption - possibly on the scale of the 2008 and onward Chaiten eruption in Chile
Yellowstone eruption is all media hype

Erik Klemetti, .A. in in Geosciences and History from Williams College, 1999 Ph.D. in in Geology from Oregon State University, 2005, 1/25/11, Big think, http://bigthink.com/ideas/26641 
There you go. Yellowstone is pretty calm as giant caldera systems go. We have such a small record of the behavior of a "restless caldera" that this inflation at Yellowstone could very easily fall into the realm of normal, non-eruption-causing behavior. And if you ever worry, Yellowstone is also well-wired to see all the real time data, including earthquakes in the region and in the park, temperatures of hot springs, webcams, deformation within the caldera and hydrologic changes in the area. You would expect that if Yellowstone were headed towards an eruption, we would see lots of rapid inflation, lots of constant seismicity that gets shallower through time, a change in the temperature/composition of the hydrothermal systems and possibly even cracks forming in the land around the caldera. In other words, there will be lots of signs. So, the next time you see a doomdays article about Yellowstone, remember, calderas are busy places and the media loves its disasters.

Super Volcano is all hype

Perry Michael Simon, Perry Michael Simon. Talk radio guy. Editor of the News-Talk-Sports section at AllAccess.com. Editor and writer at Chris Hardwick's Nerdist.com. Former Program Director, Operations Manager, host, and general nuisance at KLSX/Los Angeles, 1/25/11
If there’s anything the tabloid press loves almost as much as reality show “celebrities” and horrific crimes, it’s doomsday scenarios. And here’s one in today’s Daily Mail that has a couple of the hallmarks of the truly perfect doomsday tabloid story: It promises spectacular destruction, and there’s absolutely no way to do anything about it if it’s true. The scenario involves a “super-volcano” underneath Yellowstone National Park that hasn’t erupted in 640,000 years. (At least, that’s what they say. The newspaper archives only go back about 560,000 years) According to the article, “It would explode with a force a thousand times more powerful than the Mount St. Helens eruption in 1980. Spewing lava far into the sky, a cloud of plant-killing ash would fan out and dump a layer 10 feet deep up to 1,000 miles away. Two-thirds of the U.S. could become uninhabitable as toxic air sweeps through it, grounding thousands of flights and forcing millions to leave their homes.”That would put a damper on the day. But there’s evidence, not just tabloid reporting, to at least slightly support the theory that LOOK OUT IT’S GONNA BLOW!!!, and it’s from National Geographic, which notes that miles of ground in the park have risen “dramatically,” pushing the ground above the volcano’s caldera to rise up to 2.8 inches a year since 2004. It’s slowed down considerably since 2007, and the scientists take pains to note that the surge in the magma reservoir doesn’t mean an imminent catastrophe, so it’s not really concerning them as much as when they first monitored the rise. Besides, they’ve measured rises and falls there before, with a 7 inch rise in 1976-84 receding 5.5 inches in the ensuing decade. They’re studying what’s going on, and they’re trying to see if there’s a connection between this activity and the many quakes that shake the region. So, in truth, they’re not really saying that North America’s in danger of being covered in toxic ash, only that it COULD happen, possibly, theoretically. You probably don’t have to plan to move to the opposite side of the planet just yet. On the other hand, you might want to keep a few surgical masks and bottles of water on hand, just in case. They won’t help you much, but at least you’ll feel like you’re prepared.

No Impact – Super Volcanoes

Odds of Supervolcano explosions, are very small. 

Mark Sumner, Mark Sumner is the author of the nonfiction work "The Evolution of Everything" as well as several novels including "Devil's Tower.", 11/28/10, Daily Kos, http://www.dailykos.com/story/2010/11/28/923646/-Be-thankful-its-not-today

What are the odds of these events? Well, a volcanic eruption in the VEI 8 range (called, by chart makers clearly running short on adjectives, a “mega-colossal” explosion) happens on average around once in 10,000 years, though we haven’t had one in around 26,000 years. Don’t worry, we’re not “overdue.” Odds of such an eruption remain around 1:10,000 in a given year. Every year. Explosions like that of Toba are about three times as powerful, and about three times less frequent – say 1:30,000 odds. For a massive flood basalt event, the odds are considerably better, perhaps 1:5,000,000.

General Doomsday Fails
Doomsday situations will always exist, even though data proves they’re wrong

P. Gosselin, I’m a US citizen, received an Associate Degree in Civil Engineering at Vermont Technical College and a Bachelor of Science in Mechanical Engineering at the University of Arizona in Tucson, 9/2/11, No Tricks Zone, http://notrickszone.com/2011/02/09/alarmist-psychology-why-they-need-doomsday-scenarios/. 
Most skeptics have had a discussion with an alarmist at one time or another and experienced the raw irrationality of their obsession that the end of the world is approaching. I’m not speaking about luke-warmers here, or even warmists - I’m talking about the climate alarmists, the very people we sadly are forced to deal with in climate science, e.g. Hansen, the Hockey Team, PIK, to name a few. To deal with them, it is helpful to explore the mind of the alarmist and understand the psychology of doomsday purveyors in general. When in discussion with alarmists, I’m always baffled by their constant insistence that the world is going to hell in a hand-basket, no matter what facts you present. The more you take their arguments apart, the more they stubbornly cling to their belief. Why is it they insist a doomsday is coming, and don’t want to hear anything else? Why do they crave a climate doomsday? Why do they react to good news as if it was the plague? Seems very irrational. Unfortunately, what we find in the minds of alarmists and the purveyors of end-of-world scenarios is not a pretty sight, as you are about the see. We are dealing with irrationality here, and maybe worse. A normal, rational person who is confronted by a life threatening possibility would welcome ANY evidence showing the situation is far less dangerous than first believed. But not the climate Armageddists. In fact, the doomsday not being true is their biggest nightmare. We’ve seen how alarmist climatologists and proponents have mobilized to prop up the doomsday scenario whenever it’s threatened. That’s what Climategate was all about – keeping the good news out and the doomsday scenario alive. Being curious about the psychology of doomsday prophets, I came across a piece in Psychology Today by Howard Bloom written about a year ago called: Why The World Will End In 2012 - Is Catastrophe In Your Brain? It’s well worth the read (some may find Bloom controversial). I think there’s a lot behind what he says. End-of-world predictions are as old as civilization The main psychological undercurrent in the modern climate movement is the human fascination with (and wish for) a global apocalypse – a coming climate Armageddon. It’s what propels the movement. But this is not a new social phenomena. Such doomsday visions are as old as civilisation itself. The obsession with end-of-the-world visions is one of civilisation’s recurring psychological illnesses. Today’s global climate Armageddon obsession is just the latest bout. Bloom provides a number of examples from history. The early Christians believed in the second coming of Jesus, and with him a cleansing of the earth to clear the way for a new order. So did the Mayans and the Aztecs. For the Aztecs it even became a self-fulfilling prophecy. Today, 85% of Muslim Shiites believe in the coming of the 12th Imam, which will cleanse the earth and lead to a world ruled by the laws of Islam. Frighteningly, Iran’s President Ahmad Ahmaddinejad is a believer, writes Bloom. When doomsday predictions don’t come true In recent times there have been many cults, sects, etc., and they all believed the end of the world was imminent. The 7th Day Adventists and Jehovah Witness, or Japan’s Aum Shinrikyo to name a few. They made end-of-the-world predictions which never came true. You’d think people would wake up and abandon these charlatans, but they don’t. For example, 7th Day Adventist founder William Miller preached in the early 19th century that the world would end in 1843. The end never came. So his followers rescheduled it for a year later, 1844. That too never materialized. Did followers abandon the belief? Hardly. Today the 7th Day Adventists church has 16 million followers. Beliefs in Armageddons are not rational, and refuse to die. Paul Ehrlich predicted also cataclysmic events back in the 1960s and 70s, claiming global starvation of unprecedented dimensions. Today we see just the opposite. The world’s population is far greater and better fed than ever. Have followers abandoned Ehrlich? Far from it. Followers base their loyalty on faith and emotion, and not rationale. Why are many people hooked on doomsday prophesies? A lot of people are simply malcontent with the world and the direction of the human race and society, and so it appeals to them that it could get wiped out, and thus clear the way for a fresh start – one that would reflect their own view of how the world ought to be. Many loathe today’s modern prosperity, and would like nothing more than to change it radically. So there is a deep and dark desire to rid the place of competitors. This deep passion to do so  appears to be evolutionary and biological, Bloom calls it the passion for disaster: Surely biology and evolution must have a greater reason for holding on to such a deep disaster passion.” To illustrate the dynamics of this kind of thinking, Bloom describes a German experiment conducted in the late 1940s where 15 brown rats, all strangers to each other, were put inside a box. At first the rats cowered in corners, afraid of each other. But over time things changed. Two of the rats eventually paired up and soon eliminated the rest. Bloom writes: The rats had cleared the new territory of competitors, transforming the cage into a spacious land of milk and honey for themselves. A new promised land. Now, they could found a tribe that might if left to its own devices thrive for generations to come. A tribe that would carry the parental line of genes. How does this relate to the popularity of notions that the world is about to end? Think for a second. Every millennial end-of-the-world movement has a hitch. We’ll all be broiled, fried, or caught in the crossfire of apocalyptic battles and plague. WE’LL be wiped out. But not the true believers. They’ll be saved. And they’ll have a fresh new world, a world purged of us, a world they can turn into their own private paradise. Apocalypse-beliefs, I suspect, are land-clearance and land-grab dreams in disguise-dreams left over from our time 
General Doomsday Fails

as beasts.” The green movement promises paradise, where the climate is friendly and the land is abundant in fruit, and human misery is practically non-existent. It’s about shaping the world according to the view of one particular group, one that happens to be very malcontent, and about eliminating competitors. Greenhouse gases deliver the hope of a new order Bloom ties all this in with catastrophic climate change, which, as readers here can tell you, is the very much hoped for fantasy of the alarmists. No matter what data refuting the doomsday scenarios are presented, the radical warmists don’t want to see or hear any of it, as it could disrupt their cherished fantasy. Bloom writes: One of the most popular apocalyptic belief systems of the last 30 years has been the idea that we humans are bringing the destruction of the planet. The greenhouse-gas scenario is partly a scientific hypothesis and partly a deeply appealing myth. Climate-change-beliefs are a secular expression of an antique pattern…perhaps an instinctual pattern. They are a new way of saying that the end is coming and that only the believers will be saved. Only those who’ve embraced the right god or the right philosophy will survive. Only they will know the truth behind the new world order. And they will do more than remain alive, they will come out on top. They will flourish and thrive.” Frustration and the desire to see a whole new order – that’s what’s common to all doomsday prophets. They are all disenchanted with the society they find themselves in, and are angry that it does not conform to their view of the world. Either the world changes so that it complies with their view, or it deserves destruction. There’s anger and the desire to punish. Whether that is a healthy psychology to see among leaders, I’ll let the

Colonization Bad – Radiation 
Radiation from space causes profound loss of trabecular bone mass.

MSNBC, Msnbc.com is a leader in breaking news, video and original journalism, 7/18/06, MSNBC, http://www.msnbc.msn.com/id/13921230/ns/technology_and_science-space/t/radiation-bone-loss-concern-space/ 
A single dose of radiation approaching  what will be faced by long-term space travelers to the Moon or Mars causes as much as a 39 percent spongy bone loss in mice, a new study shows. The loss of connectivity in spongy bone ranged as high as 64 percent for one of the types of radiation tested, along the lines of an osteoporosis diagnosis. The results say nothing directly about the effect of space radiation on people but it has implications for the future of human spaceflight, especially given the U.S. commitment to send astronauts on long trips beyond low-Earth orbit. Both mice and humans lose bone after radiation exposure. "We were surprised that there was bone loss, and the degree was a lot more than we expected," said Ted Bateman of Clemson University, lead author of the research report. What's lost What's lost Scientists already know that cancer patients who receive radiation treatments have a higher risk for spontaneous bone fractures down the line. Now it's more clear why. For Bateman's experiment, 38 female mice were exposed to radiation, receiving about the same amount that would be a single day's dose for someone suffering from cancer. The gamma, proton, carbon and iron radiation used in the experiment is less damaging than the complex mix of radiation (protons and heavy ions, or ionizing radiation) that long-term space travelers will experience. Bone is comprised of hard or cortical bone on the outside and marrow inside, as well as bone adjacent the marrow, called trabecular bone. This spongy part of the bone is key to bearing weight and preventing fractures. In the experiment, radiation had no real effect on cortical bone. The result of Bateman's study, published in Journal of Applied Physiology, was a profound loss of trabecular bone — about 30 percent for all types of radiation, with carbon radiation inflicting 39 percent loss, the most of all. The loss of spongy connections in the four radiation groups ranged from 46 to 64 percent, with proton radiation inflicting the worst damage in terms of connectivity. Fewer interconnected struts means more load on each of them, leaving bone structure less efficient and more vulnerable to fracture. Trabecular bone connectivity is irreplaceable once lost. "You can regain bone mass," Bateman told SPACE.com, "but once the connections between struts is lost, the load is not being passed from strut to strut and that becomes permanent. Struts can become larger and thicker but loads are not transferred as efficiently once you've lost the connections between struts." Implications  Currently, astronauts on the International Space Station and shuttle lose about 2 percent of their bone mass for each month in space as a result of microgravity much more than as a result of cosmic or solar radiation given their relatively short stays in space and protection by Earth's magnetic field. The new study shows that on longer flights, such as a 6-month trip to the Moon or 30-month trip to Mars, the bone lost as a result of microgravity will be compounded by more extensive bone loss as a result of radiation exposure.  Up to now, NASA has focused on radiation's cancer-causing properties and effect on the central nervous and immune systems. The effect on bone health has been unexamined.” Now we're concerned that radiation and reduced gravity are both going to contribute to bone loss," Bateman said. Procter and Gamble, which makes an osteoporosis drug called Actonel, helped to support the research.

Radiation from space causes cancer, neurological damage, and degenerative tissue disease

Charles Choi, Earned a Bachelors of Arts in May 1999. Studied biology and humanities, Earned a Masters of Arts in May 2001.

Studied journalism, 3/31/08, Space.com, http://www.space.com/5190-space-radiation-deadly-mars-mission.html

Still, much remains uncertain regarding the actual risks that space radiation poses for the body, explained committee member Walter Schimmerling, a scientist now retired from NASA's space radiation program. All these uncertainties mean that safety margins have to remain high, limiting how long astronauts can stay in space. This in turn could rule out a mission to Mars, as well as long-term or multiple missions to the moon. "The way to deal with that problem is to reduce the margins of uncertainty," Schimmerling told SPACE.com. To enable at the very least lunar missions with astronauts, the committee stressed that radiation biology research deserved the highest priority. However, the experts noted that NASA's space radiation biology research has been significantly compromised by recent cuts in funding, leading to major gaps in our knowledge of the health risks of radiation, such as cancer, neurological damage and degenerative tissue disease. NASA's entire space radiation biology research program is critically dependent on the NASA Space Radiation Laboratory, which in turn relies on the U.S. Department of Energy's heavy ion physics program. The committee strongly recommended that NASA do as much research at this lab as it could, in case Department of Energy's priorities shift and dramatically reduce the availability of the lab. "No one knows how long the window of opportunity is for how long this laboratory is available — 10 or 15 years seems a reasonable guess," Schimmerling said.
QQ Economy Advantage
Decline is too big for the aff to come back from 

Bloomberg 7/29 (“Recession Took Bigger Bite Than Estimated,” http://www.bloomberg.com/news/2011-07-29/recession-took-bigger-bite-out-of-u-s-economy-than-previously-estimated.html) 

The depth of the economic slump better explains why the jobless rate doubled, climbing from 5 percent at the start of the downturn to a 26-year high 10.1 percent in October 2009. The strongest quarter of the recovery is now the first three months of last year. Growth decelerated every quarter thereafter.  “The overall recession is indeed deeper,” Steven Landefeld, director of the Commerce Department’s Bureau of Economic Analysis, told reporters this week. “This is the Great Recession, the deepest one we’ve had in the post-WWII era.”  The economy expanded at a 1.3 percent annual rate from April through June of this year, less than forecast, the Commerce Department’s advance report for the second showed. Growth in the prior three months was revised down to 0.4 percent from 1.9 percent. At $13.27 trillion in the second quarter, GDP has yet to surpass the pre-recession peak.  By the fourth quarter of 2009, the updated figures showed GDP was $205.5 billion less than previously reported, a cut equivalent to the size Ireland’s economy.

Can’t solve – gold and monetary policy 
Reuters 7/30 (“Gold Hits Record High After Weak US Data,” http://gulfnews.com/business/markets/gold-hits-record-high-after-weak-us-data-1.844846) 

Spot gold touched an all-time peak of $1,632.16 (Dh5,995.09) a troy ounce, a gain of about 8 per cent so far this week and 14.3 per cent so far this year.  It was bid at $1,628.80 a troy ounce by 2.01pm GMT, up 0.8 per cent from $1,616.35 an ounce late in New York on Thursday.  The latest trigger came from data showing the US economy grew less than expected in the second quarter while growth in the previous quarter was sharply revised lower.  "It was quite a bad release and it raises hopes that there will be more monetary easing in the form of quantitative easing and that's positive for gold as an investment asset," said Matthew Turner, precious metals analyst at Mitsubishi.  Weak growth  More signs of weak growth came from a release showing business activity in the US mid-west grew less than expected in July.  Further easing would hit the dollar, which when it falls, makes commodities cheaper for holders of other currencies.  Loose monetary policy in the US in recent years has weighed on the dollar and boosted gold, which investors also use as a hedge against inflation and political and economic uncertainty — a dominant theme in markets at the moment. 

Dollar inflation 

Reuters 7/30 (“Gold Hits Record High After Weak US Data,” http://gulfnews.com/business/markets/gold-hits-record-high-after-weak-us-data-1.844846) 

"If you have worries that there is not going to be any deal [in the US] come August 2 then there is scope for some upward correction [in gold prices] from where we are now."  Dollar falls  The dollar fell to a four-month low against the yen and hovered near record lows versus the Swiss franc.  Investor unease can be seen in the holdings of the world's largest gold-backed exchange-traded fund, SPDR Gold Trust , which rose 1.5 per cent on Thursday from a day earlier to a six-month high of 1,262.98 tonnes by July 28.  Labour strife in South Africa was closely watched by the market, with gold mine workers and the major producers scheduled to meet yesterday for talks aimed at ending a strike.
QQ Econ advantage

Oil 
Wessel 5/31 (David, Economic editor of the Wall Street Journal, “High Oil Prices Could Slow U.S. Economic Growth,” http://www.npr.org/2011/03/31/135002308/economy-update) 

Well, none of this is good news for the U.S. economy. Higher oil prices aren't good. Anxiety about nuclear problems in Japan isn't good. The headlines about potential bailouts in Europe isn't good. We know that some of the effects are tangible. Some auto and consumer computer companies are having trouble getting parts from Japan. A couple of Japanese automaker plants in the United States can't produce because they can't get parts.  So far though, the U.S. economy is growing. The stock market's up about seven percent this quarter, so far. But economists have been marking down their forecast for growth in this quarter a little bit and that's concerning. One of them yesterday said instead of getting four percent growth in the first quarter, which is what they've been anticipating just six weeks ago, now they're seeing two percent growth in the quarter that ends today.  MONTAGNE: Well, how much of that might be because of how dependent the U.S. economy is on the rest of the world?  Mr. WESSEL: Well, quite a bit. I mean we do make most of what we consume here, and we do consume most of what we make here. But more than in previous recoveries, we were counting on exports for this one. After all, commercial construction is lousy; housing is a problem, still some talk of a double-dip in housing prices. States are squeezed. State revenues are still nine percent below 2008 peaks. And so we were hoping that exports would pull us along. Half the growth we've had since the recession ended was from exports, so if the rest of the world slows that will show up here in our growth and our jobs.  MONTAGNE: And oil prices, I think as everyone knows, are above $100 a barrel. What could that do to economic growth?  Mr. WESSEL: Nothing good. Look, that's a simple one. We've had $20, $25 increase in the price of oil. Each $10 increase in the price of oil shaves about two-tenths off our growth rate. It's like a tax on us. The money goes to the oil producers. It hurts growth. It means that people spend money on something - they have to spend money to fill their tank. They can't spend it on other things. It raises prices here, raises inflation threat, so it's all bad, and that's probably the biggest single risk to economy right now that oil prices goes still higher.

QQ Econ Advantage

Won’t lead to war – empirics prove, and democracies are resiliant 

Julia Brower, junior fellow in the Democracy and Rule of Law Program at the Carnegie Endowment for International Peace, and Thomas Carothers, vice president of studies at the Carnegie Endowment for International Peace. In this capacity, he oversees the Democracy and Rule of Law Program, Middle East Program, and Carnegie Europe, April 2009 (“Will the International Economic Crisis Undermine Struggling Democracies?,” pg. 1-2)
In the most comprehensive article on this topic, Minxin Pei and David Adesnik (2000) examine the political effects of 93 economic crises—defined as an annual inflation rate greater than 15 percent, and stagnant or negative annual GDP growth—in Asia and Latin America between 1945 and 1998. Contrary to what might be expected, they find that economic crisis contributed to regime change in only 30 cases. Six of these cases fit the model of an immediate Suharto-style regime collapse; in the rest, regime change occurred after a time lag of about eighteen to 30 months. Perhaps most surprising, however, is their finding that in only about 18 of the remaining 63 cases did economic crisis lead even to a change in government. What explains these findings? Pei and Adesnik speculate that three factors might be at work. First, the timing has to be right for economic crises to have an observable political impact. In about one-fifth of the cases with no change, the economic difficulties had ended prior to the next election. Second, in ten of the cases, the 2 economic crisis was overshadowed by an existing political crisis. Finally, economic crises were less likely to produce regime change during the 1980s and 1990s than in the previous two decades. That this trend coincides with the most recent wave of democratization in Latin America and Asia is no coincidence, and leads to the second major finding of the research. 2. Democracies have been more resilient against the destabilizing effects of economic crises than nondemocratic regimes (except for one-party authoritarian regimes). Several authors have found that democracies weather economic crises more effectively than authoritarian regimes, including Remmer (1996), who focuses on South America between 1944 and 1994, and Haggard (2000), who focuses on the Asian financial crisis. Pei and Adesnik (2000) again provide the most systematic evidence for this conclusion. Of the 40 economic crises that occurred in democratic countries, sixteen led to changes of government and only ten resulted in regime change. In contrast, of the 34 crises that occurred in restricted democracies and military regimes, half led to regime collapse. The one exception to this trend lies with one-party authoritarian regimes (as opposed to softer authoritarian regimes), which proved to be invulnerable to economic crisis. None of the ten crises observed by Pei and Adesnik led to a change of government or regime in such countries. Democracy’s advantage lies in the flexibility that institutionalized opportunities for political change provide. Regular elections offer citizens a much simpler means of punishing politicians for the economic crisis than regime change. Citizens can also distinguish between institutions and politicians. Surveys of citizens of former communist regimes in Eastern Europe during economic crises have found that they still support democracy because they have negative memories of authoritarian regimes and value having political choice (Duch 1995). In nondemocratic regimes, regime change may be the only means to obtain a change of policy. Their legitimacy is also much more likely to be heavily performance-based.

SS STEM Advantage 

Squo solves – Space Camp proves

Washington Post 7/4 (“Alabama Space Camp shifts its focus to the moon, Mars and asteroids,” http://www.washingtonpost.com/national/health-science/alabama-space-camp-shifts-its-focus-to-the-moon-mars-and-asteroids/2011/06/22/gHQA0lT6xH_story.html) 
Space Camp’s current direction includes the introduction this month of a new simulator that features a launching capsule and landing vehicle for potential trips to the moon, Mars or even an asteroid. At least one more simulator will be installed within the next few years. Meanwhile, four shuttle simulators at the camp will be reduced to two.  Story Musgrave, a retired NASA astronaut, consulted with Space Camp on the new simulator. Because the capsule and landing vehicle are based on equipment still in early development at NASA, he said, Space Camp had to take more liberties than usual in creating the controls, planning a potential mission and assigning roles to campers.  Space Camp is also looking outside NASA for inspiration. Campers are learning about companies such as Virgin Galactic, which plans to take passengers on suborbital flights for $200,000 per seat, and camp directors are in talks with Bigelow Aerospace, a company working on the next generation of space stations, to incorporate its plans into future camp additions.  “We think it’s important that kids get exposure to the private sector, especially as government funds shrink and the private sector becomes more important,” Flachbart said. Within a few years, he noted, a mock commercial space flight might make its way into the curriculum.  Campers are also looking toward Mars. In the classroom, students are asked to come up with a viable timeline for a mission to the Red Planet, discuss the physical and psychological effects of such a trip and lay out a possible Mars colony.  “We want to excite kids about what they could be doing 20 to 30 years down the road” if they choose a space career, Flachbart said. He added that “the principles underlying our program for the past 29 years don’t change.” Space Camp will continue promoting science, technology, engineering and math (STEM) education, along with leadership, teamwork and imagination, all of which will prove important as young campers face the realities of possible space careers.
***Solvency

Can’t Solve – Generic 

It would take 40 years, over 10,000 people, a huge finding increase, no tech, their systemic impacts either have no brink or are inevitable – and we don’t have enough money to put more than a few hundred on mars

Zubrin 03 (Robert, Lockheed Martin Astronautics, “The Economic Viability of Mars Colonization,” 9/22/03 http://www.aleph.se/Trans/Tech/Space/mars.html) 

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

Congress won’t sustain funding 

Hopkins 01 (Mark, ed the legislative efforts of the L5 Society and, later, NSS and its affiliated organizations. He has been an officer of L5 /NSS for 20 of the previous 24 years and was instrumental in the merger, which created the National Space Society in 1987. Hopkins, a California Institute of Technology and Harvard educated economist, has written numerous articles concerning space economics, “Economic Barriers to Space Settlement,” Ad Astra January/February 2001 http://www.nss.org/settlement/roadmap/economic.html) 

Companies can sign contracts that commit them to purchase a large number of items over a long period of time. This approach is frequently used when airlines purchase aircraft or communications satellite companies purchase launch vehicles. Block buying, as it is called, is a win-win way of doing business. It creates economies of scale and reduces the risk for both the supplier of the items (i.e., airplanes or launch vehicles) and for the company that purchases these items. It is also something the U.S. government is currently not allowed to do.  Much worse than the inability of the government to do block buys are the implications for the design stability of major space projects. The early history of the International Space Station is a classic example of this problem. When the level of funding from year to year for a project becomes unstable and unpredictable, project plans must be frequently changed. The cost of redesign becomes a large fraction of the project expenses. Morale of employees can also become a problem. Who wants to spend a year of his or her life helping to design something, only to have most of his or her work thrown away?  The program also becomes politicized. A savvy prime contractor needs to spend significant resources keeping the program sold in Congress. Decisions need to be made not only for technical, cost and efficiency reasons, but for political reasons as well. Selecting subcontractors so that they are located in the politically optimal congressional districts can become more important then selecting them on the basis of who can do the best job.  Few other democratic nations are doing business this way. They have multi-year funding. Why hasn't the United States already dealt with this problem? In a word, politics.  There is a broad consensus in the industry that a change to multi-year funding would substantially improve the efficiency of major space projects. However, it would also reduce congressional power. Members of Congress would give up a great degree of control and sacrifice campaign fundraising leverage. Asking any legislative body to vote to reduce its influence is asking a lot. Overcoming this economic barrier will require making a strong and persistent case based on international precedent, long-term savings, and more efficient results. 

No investment incentives 

Hopkins 01 (Mark, ed the legislative efforts of the L5 Society and, later, NSS and its affiliated organizations. He has been an officer of L5 /NSS for 20 of the previous 24 years and was instrumental in the merger, which created the National Space Society in 1987. Hopkins, a California Institute of Technology and Harvard educated economist, has written numerous articles concerning space economics, “Economic Barriers to Space Settlement,” Ad Astra January/February 2001 http://www.nss.org/settlement/roadmap/economic.html) 

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).  One suggestion is loan guarantees. In this proposal, the government would guarantee to an aerospace company the loans needed to build an operational RLV. This would cost the government nothing, unless the company failed to repay the loans. In this case the government would repay and thus lose the amount of the loans.  This approach can suffer in varying degrees from the fact that it requires the government to make decisions about which technology, design, and business plan would be best for the task at hand. Helping one company finance its plans for an RLV, for example, makes it more difficult for all other companies to compete. It is possible that help for one idea will prevent the development of a better idea and hence be counterproductive.  

Can’t solve – Funding 

Liability insurance 

Hopkins 01 (Mark, ed the legislative efforts of the L5 Society and, later, NSS and its affiliated organizations. He has been an officer of L5 /NSS for 20 of the previous 24 years and was instrumental in the merger, which created the National Space Society in 1987. Hopkins, a California Institute of Technology and Harvard educated economist, has written numerous articles concerning space economics, “Economic Barriers to Space Settlement,” Ad Astra January/February 2001 http://www.nss.org/settlement/roadmap/economic.html)
By international agreement, there is an upper bound on the amount of liability that airlines have when one of their planes crashes. This reduces the possibility that a single crash will bankrupt an airline. Less risk for the airlines results in lower ticket prices. As the number of launch vehicle firms increases and failure rates approach those of commercial airlines, we can expect that RLVs will be treated similarly. Today, however, launch vehicles are known to have a much higher probability of failing. Moreover, there are virtually no players in the game and until there are more, insurance costs will remain a barrier.  Current law makes the government liable for damages caused by launch vehicles being developed by the government. A private firm is liable for vehicles being developed with its own funds. In the case of a joint program, such as the X-33 project, where both government and private funds are being used to pay for development, the liability situation is unclear. This uncertainty adds needlessly to costs. We need clarifying legislation.  Congress recently voted to extend for five years government indemnification of commercial launches. The indemnification agreement requires commercial launch companies to purchase several hundred million dollars of insurance coverage in the event of a launch accident. The government, in turn, agrees to provide up to $1.5 billion in third-party excess liability coverage in the event of a catastrophic accident that affects people or property not related to the launch site. The bill also requires the federal government to study over the next 18 months whether the current risk-sharing arrangement between the government and commercial launches, dating back to 1988, should be revised.  A reasonable solution might be to expand this to have the government liable for joint development projects. The original plan for the X-33 assumed that success would result in a follow on project where launch vehicles would be built and operated by a firm using its own funds. As part of a reasonable solution, liability for such operational vehicles could be legally assigned solely to the firm that produces and operates them.

No Solvency – Tradeoff

Plan trades off with rovers – key to planting stuff 

MSNBC 08 (“NASA Grapples with Budget Busting Mars Rover,” 10/7/08 http://www.msnbc.msn.com/id/27070802/ns/technology_and_science-science/t/nasa-grapples-budget-busting-mars-rover/) 

A sophisticated NASA rover slated to blast off to chemically analyze Mars for life may be delayed, modified or canceled due to cost overruns triggered by technical problems.  Managers of the Mars Science Laboratory mission are meeting with top NASA officials this week in an attempt to find a solution to the quagmire.  "They're looking for a way to work this out," Guy Webster, a spokesman for NASA's Jet Propulsion Laboratory in Pasadena, Calif., told Discovery News.  Costs for the rover, originally projected at $1.2 billion, have climbed to more than $1.5 billion. Additional problems loom.  The project faces cancellation if it reaches 30 percent over budget, a scenario that seems increasingly likely, Aviation Week and Space Technology reported this week.  Mars Science Lab is scheduled for launch next year, but its assembly is behind schedule. NASA is concerned that rushing contractors to meet the launch window is an invitation to disaster. Yet delaying the launch until the next time Earth and Mars are favorably aligned would add another $300 million to $400 million to the endeavor.  NASA has been launching Mars probes every two years in an attempt to determine if the planet ever supported, or still supports, life. Advertise | AdChoices  Powered by pellets of decaying radioactive plutonium, Mars Science Lab is intended to collect soil and rock samples and analyze them for organics. The overall goal of the mission is to assess whether the landing area has or ever had the ingredients to host microbial life.

No Budget 

NASA’s budget can’t support the plan 

Simberg 11 (Rand, a recovering aerospace engineer and a consultant in space commercialization, space tourism, and Internet security, “The New Space Policy is the Right Way Forward,” 5/22/11 http://pajamasmedia.com/blog/the-great-pj-media-space-debate/)

The new policy is not perfect. It was foolish of the president to dismiss the moon as somewhere we’d already been, but it doesn’t really matter where he wants to go, because if the policy is implemented, by the time we are in a position to go anywhere, he will be out of office and in no position to influence the destination. And the continued support for a NASA-developed heavy-lift Shuttle-derived rocket, driven by the need to maintain some of the jobs lost in the ending of the Shuttle program, will waste billions that could be expended more fruitfully on the in-space infrastructure needed to move anywhere BEO.  Fortunately, it’s unlikely to continue, both because Congress has neither authorized nor appropriated sufficient funds with which to do it, and because there will be a growing awareness that it is unnecessary. The recent  announcement of a new vehicle being developed by Space Exploration Technologies, with almost half the capability of the Saturn V, at a cost per pound previously only dreamed of (a thousand dollars), and flying out of Florida within three years, will put a stake in its heart, and none too soon.  If NASA can get the funding it needs for the critical technologies of orbital assembly, automated docking, propellant transfer and storage, and, farther down the road, utilization of extraterrestrial resources whether from the moon or near-earth bodies, they will go much further toward opening up the solar system, and sooner than Constellation or NASA-developed rockets in general would have.  Back before it was derailed by Apollo and the need to win a propaganda battle in the Cold War, NASA had been the old National Advisory Committee for Aeronautics (NACA), which had provided so much critical technology for the aviation industry from the twenties through the fifties, extended to space. If one reads its charter, to this day, human spaceflight is not mentioned. Now that we’ve finally ended that long detour and delay, it can get back to what it should be doing best — helping develop a vibrant commercial spaceflight industry that will allow its owners and customers to explore and develop space, with government help. This will include not just launch systems, but orbital transfer systems, and the infrastructure to support them and make them affordable, just as the Interstate Highway System helped generate the gas stations and motel industry in this country.  Once this infrastructure is in place, the entire solar system will be open to us in a sustainable way, for people to seek their own dreams, and not just those of government bureaucrats. Years ago, I had a signature on Usenet: “It is not NASA’s job to send a man to Mars. It is NASA’s job to enable the National Geographic Society to send a man to Mars.” That remains truer than ever, and the new policy is a huge step, finally, in that direction.

He3 Won’t Work 

Can’t solve energy – fusion is impossible the only way to do it is with plasma, or with a force stronger than gravity 

Jacquinot 09 (J., Cabinet of the French High Commissioner for Atomic Energy CEA, “Fifty Years in Fusion and the Way Forward,” 3/19/09 IOP Publishing and International Atomic Agency http://iopscience.iop.org/0029-5515/50/1/014001/pdf/0029-5515_50_1_014001.pdf) 

The stars are natural thermonuclear reactors which benefit twice from gravitation. Initially, gravitation collapses a huge hydrogen cloud, providing during this process the heating required for reaching ignition conditions. Then, during the burn, it balances the expansion force resulting from the huge internal pressure (∼109 atm.). For a sun-like star, equilibrium is achieved for a diameter of about one million kilometres. On earth, a force stronger than gravitation is needed so that the burn can occur on a much smaller distance. This can be done transiently by fast compression of a tiny D/T fuel cell using, for instance, laser beams. The pressure needs to be well over the billion bar mark so that a significant fraction of the fuel can burn during the compressed phase when inertia maintains a sufficient pressure. In reactors, it will be necessary to repeat this process at a rate of about 10 Hz. The other way to achieve controlled fusion on earth is by using a magnetic field to create an immaterial confinement bottle. In this case, the plasma can be confined in the steady state. The fuel pressure is limited to a few bars both by the values of the magnetic fields which can be achieved in practice, and by the thermal loading of the plasma facing components. Several magnetic topologies have been tested during the early days of fusion research and toroidal confinement devices are now clearly the preferred choice. The best performances have been obtained so far in the tokamak configuration which has naturally been chosen for the ITER project (figure 4). 

ITER solves fusion energy 

The Economist 02 (“It’s Impossible, and What’s more it’s Improbable,” 7/18/02 http://www.economist.com/node/1234632) 

The prospect of America stumping up such a sum is not as remote as it might at first appear. The United States withdrew from ITER in 1999, citing budgetary constraints. But since then, the remaining members have halved the project's budget. Meanwhile, the Bush administration has slightly increased its proposed funding for fusion research, and has shown support for experiments at American plasma-physics laboratories. And, at a meeting of G8 energy ministers in Detroit this May, Spencer Abraham, America's energy secretary, said that President Bush was keen on fusion and perhaps on rejoining ITER as well.  Fusion physicists say that, because of its scale and potential output, ITER could be the last experiment needed before construction of a working fusion power-plant can begin. (No prizes for guessing how many years off that will be.) The proposed device would use superconducting magnets to confine a burning plasma of deuterium and tritium, two isotopes of hydrogen, in a doughnut-shaped reactor known as a “tokamak”. The interior of the plasma would have to be maintained at around 100m°C for the deuterium and tritium to fuse, and energy to be produced.  If all goes as planned, ITER will generate about 400 megawatts of thermal power, from an energy input about one-tenth of that. Depending on how you do the sums, ITER might thus be the first fusion reactor to produce significantly more energy than is put in to heat up the plasma. For safety reasons, however, the excess thermal energy produced will be released through cooling towers rather than harnessed and converted into electricity.

***Politics 

No current plans for manned missions magnify the effect of increased spending 

Clark 7/26 (Perry D., Special to the News-Review, “One Percent to NASA,” http://articles.petoskeynews.com/2011-07-26/space-station_29818770) 

Now that the shuttle program is over, NASA has no plans for more manned flights. Disappointingly, President Obama, who I supported, has no real plans for NASA either. He talks vaguely of future Mars missions and trips to an asteroid, but there is no Apollo-like program to accomplish those missions, only muddled plans for a big rocket, apparently with the hope a mission materializes for it.  If President Obama really cares about the space program — and I don’t think he does — he needs to make a bold proposal, and back it the way President Kennedy did Apollo. Kennedy wasn’t interested in space, either, but he realized its importance, and believed U.S. interests were at stake. So he walked the walk and talked the talk, increasing NASA’s budget 400 percent during his time in office.  Can you imagine that happening now? With budget-cutting hysteria sweeping Washington, NASA is under siege. Plans are afoot in Congress to cancel the James Webb Space Telescope (Hubble’s successor) and cut robotic missions to Mars, among other things.

The idea might be popular, but increasing funding isn’t 

KHOU News 7/26 (“NASA’s Future Holds Great Promise, but it’s Complicated,” http://www.khou.com/news/NASAs-future-holds-great-but-promise-but-its-complicated-126228648.html) 

Washington has pressed NASA to push beyond Earth’s orbit, reach an asteroid and orbit Mars.  NASA accounts for half of one percent of federal spending, but a committee in Congress has proposed cutting its budget by 10 percent this year.  Congress has said it wants NASA to shift its focus away from climate research and turn its attention to deep-space exploration.  “It’s not a hard sell to have the Congress commit,” said Pete Olson (R)-Houston. “It’s a hard sell to have the Congress commit with more money. NASA does not need to be doing that research. That money should go to human spaceflight exploration.”  Commercial carriers, such as Space X, hoped to fly Americans into space in two or three years. NASA’s next-generation crew capsule has already moved from concept to creation.  “As human beings, we are explorers,” said Laurence Price, a project manager at Lockheed Martin Space Systems. “With a vehicle like [Orion] we can go to celestial bodies, the moons of Mars and asteroids. It’s not far away. It’s within our reach.”  Price said Orion could fly Americans into space by 2016 and reach an asteroid a few years after that. There’s one hitch.  Orion’s launch system – NASA’s new rocket – is eight months behind schedule.

Politics

Unpopular – funding 

McCurdy 07 (Howard E., Chairman of the School of Public Affairs, American University, “Congress and America's Future in Space: Pie in the Sky or National Imperative?”  5/14/07 http://www.wilsoncenter.org/event/congress-and-americas-future-space-pie-the-sky-or-national-imperative) 

America must continue with its scientific exploration of outer space, though the costs of building a space station on the Moon as a launch pad for sending astronauts to Mars and beyond—-estimated by some at over $400 billion--may be too much for Congress and the public to swallow. That was the consensus of a panel of experts at the Congress Project Seminar on Congress and America's Future in Space. Professor Howard E. McCurdy of American University traced the history of America's space program while exploding "the myth of presidential leadership in space." According to that myth, says McCurdy, all the President has to do is move his lips and say the words, and it will be done. But that ignores both the independence of Congress and the ways of the NASA bureaucracy. Congress sometimes says "no" and sometimes, "go slow." While Congress did largely defer to the President during the 1960s when John F. Kennedy called for putting a man on the moon within the decade, that began to change with the next stages of our space program. When President George W. Bush announced in 2004 his "Vision for Space Exploration," which included building a Moon station for manned flights to Mars, he was recycling an idea that's been kicked around for the last 50 years, says McCurdy. In fact, in 1989 Bush's father called for the exact same thing, calling it the "Space Exploration Initiative." But it died a natural death in Congress. House Science and Technology Committee Staff Director Chuck Atkins characterized the varying degrees of support in Congress for space programs by conjuring four fictional caucuses. "The Parochial Interest Caucus" is made up of Members from states that have NASA and aerospace facilities. They are motivated by economic interests and constituent jobs. "The Strategic Imperative Caucus" consists of those for whom the Cold War has not ended. China is now the main threat with its growing space efforts, and the U.S. cannot cede outer space to them because of its potential for military use. "The Luke-warm Caucus" thinks space is kind of interesting, that it would be nice to explore, but that it provides no real economic benefits for their states. Its Members pay little attention to what our program is, and their votes tend to fluctuate between support and opposition. Finally, "The Alternative Priorities Caucus" thinks "space is a luxury" and that the money would better be spent on solving problems on Earth.
Even if the incentive is there, private companies will be favored over costs

McCurdy 07 (Howard E., Chairman of the School of Public Affairs, American University, “Congress and America's Future in Space: Pie in the Sky or National Imperative?”  5/14/07 http://www.wilsoncenter.org/event/congress-and-americas-future-space-pie-the-sky-or-national-imperative)

Washington Post reporter Marc Kaufman says news of shuttle flights and the space station seldom make the front page anymore, and that the American people seem to have lost interest in manned space flight. They are more intrigued by pictures taken by the Hubble Telescope of other galaxies and stories about exploding stars and black holes. NASA Administrator Michael Griffin's recent testimony about increasing Chinese space capabilities is grabbing some attention and comment in Congress, but it's not clear whether it will be perceived as a sufficient threat to warrant going back to the Moon.  Garver observed that throughout history, the main reasons people have undertaken massive projects, from building the Pyramids to flying to the moon, have been "fear, greed, or glory"-—all of which can be found in Atkins's fictional congressional caucuses. Both she and McCurdy noted that much of future space travel will be carried out by private enterprise entrepreneurs who do not face the same costs as government-sponsored efforts because they are willing to take risks that the government would never allow. Garver thinks some day space will be our great escape route if mankind continues to destroy this planet.
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