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Space Exploration – Pollution

Its best to adopt a go-slow approach with space colonization to avoid contamination.

Molly K. Macauley, Ph.D. and M.A. in economics, Johns Hopkins University, .A. in economics, College of William and Mary, Senior Fellow and Director, Academic Programs of Resources of the Future, 1/11/07, “Space as the Canonical ‘Global Commons’”  http://www.rff.org/Publications/Resources/Pages/Macauley-Space-as-Global-Commons.aspx
Another example of tradeoffs is figuring out how best to time the pace of exploration, given that it is frequently informed by new information about conditions for life elsewhere. The Viking landings on Mars in the 1970s suggested a dry, barren environment hostile to life. Surprisingly, recent data indicate that Mars has multiple environments, with some suitable for life. A related finding is discovery of the diversity and survivability of terrestrial microorganisms in extreme ocean environments previously deemed highly unlikely to harbor life. Given the value of this kind of information, it could be wise to adopt a “go slow” approach in space exploration, if the goal is to have as few regrets as possible about contaminating other environments. Timing also affects the opportunity handed to future generations; those making decisions today may not be those facing consequences later. The National Research Council’s Space Studies Board has urged that new efforts be directed toward research on planetary protection measures. Decision making under uncertainty and discounting for intergenerational effects—long-researched topics in economics—come to the fore on a new frontier.

Space Exploration – Pollution

Space debris as a result of space activities is extremely dangerous and undetectable.

Molly K. Macauley, Ph.D. and M.A. in economics, Johns Hopkins University, .A. in economics, College of William and Mary, Senior Fellow and Director, Academic Programs of Resources of the Future, 1/11/07, “Space as the Canonical ‘Global Commons’”  http://www.rff.org/Publications/Resources/Pages/Macauley-Space-as-Global-Commons.aspx
On January 11, 2007, the People’s Republic of China successfully destroyed one of its older weather satellites by launching a rocket that traveled at nearly 18,000 miles per hour. It hit the 6- foot long satellite, which instantly shattered into an estimated 35,000 pieces. To many experts in the national defense community, this demonstration of anti-satellite technology was neither alarming nor unprecedented. What was startling, however, was the large amount of space debris generated by the test, the largest single source since the start of the space age. But the problem was already large and growing (see Figure 1). Space debris includes defunct spacecraft, metal shards, nuts and bolts, and a host of other discards from space activities. Debris is dangerous because it orbits at extremely high velocity; for example, mere flecks of paint have struck quarter-inch deep gouges in windows on the space shuttle. (To protect astronauts, the space shuttle has six layers of windshields.) Communications satellites, the space station, and other spacecraft have extra layers of “shielding” but still remain vulnerable to damage. And there are no easy ways to avoid it. If a piece of debris is larger than a softball, ground-based radar can detect debris and engineers can send commands to a spacecraft to maneuver it out of the way. (But this solution comes at a cost—it draws on an already limited spacecraft fuel supply.) Smaller debris is also lethal and undetectable. Debris often “begets” debris when it collides with itself to produce even more and even smaller (hence harder to detect) pieces. To economists, space debris can be seen as one more form of pollution that can be addressed through policy mechanisms like deposit-refunds or tradable permits. For example, fees could be assessed on spacecraft at the time of launch. The size of fees can be large or small depending on the debris-generating potential of the spacecraft. (Is it painted, such that flecks of paint can become debris? Are external devices secured by lanyards? Will excess rocket propellant, which forms pellets and acts like debris, be properly managed?) Under a deposit-refund approach, any deposit payments foregone by the failure to reduce debris could accrue in a compensation fund to reimburse the cost of harm done to operating spacecraft.

Space Exploration – Pollution

Galactic Cosmic Rays are highly radioactive and detrimental to human health. Mitigation of radiation risks is key to exploration.

NASA (National Aeronautics and Space Administration), January 2001, “SPACE RADIATION CANCER RISK PROJECTIONS FOR EXPLORATION MISSIONS: UNCERTAINTY REDUCTION AND MITIGATION” http://64.233.167.104/search?q=cache:Vt7Aph6oFUYJ:spaceflight.nasa.gov/shuttle/support/researching/radiation/marsrisk.pdf+SPACE+RADIATION+CANCER+RISK+PROJECTIONS&hl=en&ct=clnk&cd=1&gl=us&client=safari

The human exploration of Mars is inevitable and will occur in the first-half of the 21st century. In planning these missions NASA will place a high priority on the health and safety of astronauts.  A major area of concern is the possible detrimental effects on health, including cancer and other late effects such as cataracts, hereditary effects, and neurological disorders, caused by exposure to galactic cosmic rays (GCR) and solar particle events (SPE). The GCR contain highly ionizing heavy ions that have large penetration power in shielding and tissue and are unlike any radiation to which humans are exposed on Earth. Both the GCR and the SPE also contain significant numbers of high-energy protons, capable of large penetration and important nuclear interactions. A small fraction of SPE may produce extremely large doses leading to early radiation sickness or death if adequate shelter is not provided. Improved risk prediction and mitigation of radiation risks is essential to achieve exploration goals. For terrestrial radiation exposures, epidemiological data from the atomic-bomb survivors (Pierce et al., 1996) and studies of other exposed cohorts (Cardis et al., 1995) are used as a basis for risk prediction, however, there is no unambiguous approach for extrapolating human data from high dose-rate gamma ray exposures to the low dose-rate exposures of protons, heavy ions and secondary radiation in space. The National Academy of Science (NAS) and the National Council of Radiation Protection and Measurements (NCRP) have recommended postponing the definition of exposure limits for exploration missions until further information on the late effects of heavy ions is obtained (NAS, 1997; NCRP, 2000).  

Reaching Mars and coming back would require 3600 metric tons of propellant.

Dr. Donald Rapp, 4/17/06, manager of the Mars Exploration Technology Program there, studying in situ propellant production, solar power on Mars, and other Mars-related technologies. “The challenges of manned Mars exploration” http://www.thespacereview.com/article/602/1

As in most space missions, the greatest challenge for Mars missions is getting there and back. The huge masses of propellants needed for the legs of a space mission are significant limitations to feasibility of the mission. It takes about 20 metric tons (mT) on the Earth launch pad to put 1 mT of payload to Low Earth Orbit (LEO). For most space missions, even the 1 mT of “payload to LEO” is made up of mostly propellants to send a smaller payload to a distant destination. For example, in order to send a 1 mT payload (that includes an Earth entry system) to the Mars surface and return to Earth, it may require about 180 mT in LEO, and consequently 3600 mT on the Earth launch pad.

Mining Bad

Space mining is dangerous for astronauts.

No Author Given, 7/11/07, “Asteroid Mining: the Most Dangerous Job in the Solar System” http://www.colonyworlds.com/2007/07/asteroid-mining-most-dangerous-job-in.html
Unlike some of the other potential occupations throughout our star system, asteroid miners will face dangers unlike any other explorer. Often located in sparse regions throughout our star system, metallic asteroids will probably not become major spots for tourism, making them lonely companions for asteroid mining outposts. With most of these invaluable asteroids tens of millions of miles away from the nearest colony world, asteroid miners will find themselves heavily dependent upon supplies for food and water. Their isolation will also make them prime candidates for space pirates, not to mention feuding powers from Earth, Mars and the Jovian systems. Unless these outposts are protected by a space fleet, they may soon find their boring schedule filled with being invaded by unwelcome guests. Another danger of asteroid miners will be radiation. Since most (if not all) asteroids lack a magnetic field, asteroid outposts will be at the mercy of the Sun's wrath, not to mention cosmic rays from abroad. Although outposts will probably have magnetic shields surrounding their bases, this does not guarantee that the rocks that they mine upon are free from being radioactive. Despite the fact that future asteroid miners will probably have machines deal directly with the floating space rocks, their may be a possibility of these miners contracting cancer (later on in life), which could threaten future retirement plans (as treating cancer can be quite expensive). If radiation and security were not enough to worry about, asteroid miners also face the dangers of micrometeorites piercing holes through their suits and stations, or (even worse) encountering a meteor shower from an incoming comet. Future outposts will probably have to rely upon the eyes (and scientific "ears") of astronomers to warn them of the dangers of nearby comets, although they may have to "take a gamble" when dealing with incoming space pebbles as armor may prove useless against these solar bullets.

Moon mining could destroy the Moon’s perfect vacuum, its most valuable resource.

Dr. John H. Lienhard, 1997, M.D. Anderson Professor Emeritus of Mechanical Engineering and History at the University of Houston, BS and MS degrees from Oregon State College and the University of Washington, PhD from the University of California at Berkeley, “Mining the Moon” http://www.uh.edu/engines/epi430.htm

Pollution would be a terrible problem if we mined the moon the way we do Earth. The moon's near perfect vacuum is going to be useful in all kinds of processing. If we dumped gases on the moon the way we do on Earth, we'd ruin that perfection. You see, most gas molecules move more slowly than the lunar escape velocity. Only the fastest ones get away. Now and then, slower ones are sped up as they collide with each other. Then they also can escape. Over the years, the moon loses any gas released on its surface, but not right away. So we have to invent completely closed processes to take the moon's wealth. That way we'll protect one of the moon's greatest resources -- its pure vacuum.

Mining Bad

Over mining the moon affects our oceans and puts all species at severe risk.

	Lance Winslow, 10/7/07, manager of online think tank, “Over Mining the Moon - Earth Moon System Hangs in the Balance” 
	


http://ezinearticles.com/?Over-Mining-the-Moon---Earth-Moon-System-Hangs-in-the-Balance&id=771162

If all the nations of the World start mining the moon, then eventually it will be completely mined out and we will all lose as it becomes lighter with less gravity to pull on the Earth and affect our ocean currents and weather patterns. It is amazing that the environmentalists have not become alarmed at all the plans to mine the moon. Over the last billion years our moon has helped shape our planet and species have adapted to live under the current circumstances. If our moon becomes too light, it will have less gravity and pull less on our Earth, this means the ocean waves will be less and our weather patterns will become more docile. Some have said this would be a positive trend, but not so fast. You see we need the ocean and weather currents, they bring the rain cycles and help all living species on this planet, if that is to change, everything changes and all species are at severe risk. How serious is mining the moon, in such a scenario, is it possible to take enough material from the moon that it would affect us here? Well, not immediately, but if all the space based nations, mined the moon, then over a few hundred years it could become an issue. If we mine the moon to make space ships, orbiting artificial moons, then eventually the moon will have less weight. Currently, China, India, EU, Japan, US, Russia and UAE all have plans for the commercialization of space. Right now we have polluted Geo-sync with space debris and much of the lower orbits. Eventually most of this will fall to Earth, but it shows us just how careless we are with things.

Antimatter

Antimatter is more destructive than nuclear and thermonuclear weaponry.

India Daily Technology Team, 3/1/06, “Anti-matter weapon systems million times more powerful than nukes”

http://www.knowledgedrivenrevolution.com/Articles/200603/20060301_Antimatter_Weapons.htm

Defense scientists in many countries in the world are working on anti-matter weapon systems. These weapon systems are devastating. The level of destruction is unimaginable. The theory behind the anti-matter is that every type of subatomic particle has its antimatter counterpart. But when matter and antimatter collide, they annihilate each other in an immense burst of energy.  It is possible to develop antimatter bombs small enough to hold in one's hand, and antimatter engines for 24/7 surveillance aircraft.   Many countries are secretly working on new generation of super weapons -- pure antimatter bombs that wouldn''t emit radioactive fallout. Some countries are secretly testing antimatter- powered "electromagnetic pulse" weapons that could fry an enemy's electric power grid and communications networks, leaving them literally in the dark and unable to operate their armed forces infrastructure, electrons (negatively charged particles) and protons (positively charged particles) -- have antimatter counterparts: antielectrons and antiprotons. One fundamental difference between matter and antimatter is that their subatomic building blocks carry opposite electric charges. Thus, while an ordinary electron is negatively charged, an antielectron is positively charged (hence the term positrons, which means "positive electrons"); and while an ordinary proton is positively charged, an antiproton is negative.   If electrons or protons collide with their antimatter counterparts, they annihilate each other. In so doing, they unleash more energy than any other known energy source, even thermonuclear bombs.   Unlike regular nuclear bombs, positron bombs wouldn''t eject plumes of radioactive debris. When large numbers of positrons and antielectrons collide, the primary product is an invisible but extremely dangerous burst of gamma radiation. This can kill a large number of soldiers without touching the civilian population.

Space Tourism

Lack of regulations could destroy the space tourism industry.

Melinda Marsh, 2005, UND graduate, “Ethical and Medical Dilemmas of Space Tourism”

http://www.astrosociology.com/Library/PDF/Contributions/Marsh%20ASR.pdf
In the fledgling field of space tourism, new companies are being confronted with major problems relating to the current lack of industry regulations. Since there are no regulating bodies, CEOs who do not have a strong personal code of ethics may be tempted to cut corners and hope for the best. This is an unwise decision given the space tourism industry’s potential for disaster. What if a private-sector Challenger or Columbia disaster occurred? What if SpaceShipOne had exploded or crashed while it was on one of its X-prize flights? An explosion caught live on television would certainly spell doom for the space tourism industry, as it would no doubt severely reduce the enthusiasm of the 35–80% of people who claim they would like to go into space one day (2002). Likewise, it would reinforce the fears of those whose prime concern is safety (Berinstein, 2002). 

Passengers into space can experience space adaptation sickness including dizziness nausea and vomiting.

Melinda Marsh, 2005, UND graduate, “Ethical and Medical Dilemmas of Space Tourism”

http://www.astrosociology.com/Library/PDF/Contributions/Marsh%20ASR.pdf
Shortly after the arrival of astronauts into space, most suffer a syndrome called ‘‘Space Adaptation Sickness’’. This is similar to the motion sickness suffered by passengers on airlines, and is caused by disorientation and the brain’s inability to reconcile what it is experiencing and the sensation of orientation provided by the inner ear. Various different sensory perceptions lead to dizziness, nausea, and vomiting.
Space tourism is damaging to the environment, emitting tons of carbon-laden gases.

The Guardian, Alok Jha, staff writer, 6/17/07, “The environmental cost of space tourism”

http://blogs.guardian.co.uk/science/2007/07/2007_a_space_policy.html

The MPs also highlighted something interesting about space tourism, namely how damaging it could be for the environment. While they seemed excited by the possibility of people paying the likes of Richard Branson's Virgin Galactic to get to the edge of space, they raised concerns that, environmentally, space tourism could be a disaster, spewing out many tonnes of carbon-laden gases with each trip. During the investigation, Richard Dyer from Friends of the Earth told the committee: "Virgin Galactic will be the ultimate in irresponsible elitist travel. There's a strange irony in tourists looking back at our damaged earth as they are helping to warm it up".

Space Traveling

Space travelers experience motion sickness, and hallucinations which can be disastrous during dangerous space maneuvers.

Greg Prince, Collegian staff writer, 3/22/05, “Humans face obstacles to long-term space travel”

http://www.collegian.psu.edu/archive/2005/03/03-22-05tdc/03-22-05dscihealth-03.asp

While psychological problems will be a major factor, as they have been for almost all forms of large-scale exploration throughout human history, there are a few special instances that will have to be addressed for space flight, Pawelczyk said. Astronauts sometimes develop Space Adaptation Syndrome -- disruption of the vestibular system that controls a person's balance, with symptoms similar to that of motion sickness, and even visual illusion or anomalies, Pawelczyk said. It would not be safe if the pilot or other crew members began experiencing something like this during the landing process," he said. Astronauts will also face incredibly tough working environments, along with the "away from home, in a can" issue, he said. Coupled with only having limited human contact, depression and other illnesses could easily set in, he added. "There have been three instances, none U.S., where the mission was canceled due to the mental health of the crew," Pawelczyk said.

Space travelers will have to worry about harmful doses of radiation on Mars’ surface.

Greg Prince, Collegian staff writer, 3/22/05, “Humans face obstacles to long-term space travel”

http://www.collegian.psu.edu/archive/2005/03/03-22-05tdc/03-22-05dscihealth-03.asp

"Even on the surface, astronauts will have to worry about radiation," said James Kasting, professor of geosciences and meteorology. "A lot of near-ultraviolet (UV) radiation gets through Mars' atmosphere. There is almost no UV protection, and astronauts will get harmful doses in terms of seconds to minutes." In the long term, terraforming Mars -- or making a planet habitable -- may be one way to prevent these massive doses of radiation, Kasting said. However, creating a strong atmosphere on Mars may be a bit of a challenge because no practical way has been found to accomplish the task, he said.

Space Travelling

Space travelers would face much higher chances of cancer as a result of high amounts of radiation in space.

Greg Prince, Collegian staff writer, 3/22/05, “Humans face obstacles to long-term space travel”

http://www.collegian.psu.edu/archive/2005/03/03-22-05tdc/03-22-05dscihealth-03.asp

The next major hurdle faced will be the massive amounts of radiation astronauts will face during their trip through deep space to Mars. The levels of radiation that could be faced are only found on Earth in nuclear explosions, Pawelczyk said. "Heavy metal ions hit the craft and break into smaller pieces that have less energy, but are still very damaging," he said. In a 30-month space flight, every cell in the body could be hit at least once by these ions that can cause direct damage to a person's DNA, he added. "This leads to an increased risk for cancer," Pawelczyk said. Radiation levels that would lead to an increase in risk of cancer that are more than 3 percent higher than normal are not acceptable, he said. A healthy male already faces a 20 percent chance of developing cancer in their lifetime. "This would mean that the crew would be facing a 23 percent chance," Pawelczyk said, "but we could be off by 10 times that number due to the radiation caused by solar flares."

Space Travelling

6 reasons why space travel is bad for humans physically.

http://library.thinkquest.org/03oct/02144/text/travel/body.htm

1) Effect on cardiovascular system 4 Human beings living on Earth are affected by gravity because about two-thirds of our daily activities are standing or sitting. Because of this great amounts of body fluids such as blood pool in the lower part of the body. The human body is equipped with various mechanisms to oppose gravity to maintain sufficient blood flow to the brain.  In micro gravity environment, the quantity and the distribution of body fluid alters since it is free of the gravitational effect. This is the known as "fluid shift." Symptoms caused by fluid shift are stuffy nose, headache, and puffy face. 2) Effects on bone Bones are systems involved in maintaining posture. The adult human body has 1,000 to 1,200 grams of calcium and 400 to 500 grams of phosphorus. However, once gravitational stress is removed, bone calcium and phosphorus are excessively excreted in urine and faeces. It is seen that 3.2% of average bone loss occurred after nearly 10 days of weightlessness. The loss of calcium in urine may produce urinary stones, which might cause severe pain, the decrease of bone density will lead to bone fracture. Therefore, countermeasures are necessary.  One countermeasure proposed to prevent bone loss is onboard exercise mainly with the treadmill and ergo meter. 3) Effects on muscle The human body floats within the orbiting spacecraft. Therefore, astronauts can move around in spacecraft just by softly pushing against its wall. In a micro gravity environment, muscles rapidly weaken due to the lack of use. 4) Space motion sickness A few minutes or a few hours after entering weightlessness, astronauts experience space motion sickness, which is characterized by headaches, malaise, nausea and vomiting. Sixty to seventy percent of the astronauts experience these symptoms. 5) Effect on hematologic and immunologic system One significant alteration in the hematologic and immunologic system in micro gravity is the transformation of red blood cells, the main component of blood. Ninety percent of our normal red blood cells have a biconcave discoid shape (i.e.) a doughnut without a hole. In weightlessness, some red blood cells transform into "mulberry" or spherical shape. However, they are readily reversed even after long-term space mission. 6) Effects of space radiation Space radiation exists in the space environment. On the Earth, the atmosphere and magnetic field provide a shield for humans, and prevent space radiation from penetrating to the Earth's surface. Due to the absence of such shielding in the space environment, astronauts are subjected to greater amounts of space radiation than they would receive on the Earth. Therefore, the space radiation may seriously affect the astronauts.

Space Travelling

Those traveling in space lose bone density at 1.5% per month. A healthy person after 30 months has conditions equal to a spinal-cord injury.

Greg Prince, Collegian staff writer, 3/22/05, “Humans face obstacles to long-term space travel”

http://www.collegian.psu.edu/archive/2005/03/03-22-05tdc/03-22-05dscihealth-03.asp

Bone-density loss has been documented in all astronauts who have spent some extended amount of time in space, said Pawelczyk, who was in outer space for 16 days during the Neurolab mission in 1998. Without the presence of gravity over longer periods of time, bone density decreases, especially in the lower half of the body, because the skeletal structure does not have to support the weight of the body. "The bone density increases slightly in the skull, but everything else is decreasing -- some areas at a rate upwards of 1.5 percent per month," Pawelczyk said. This would mean that after spending the proposed 30 months in space on the round trip to Mars, a young, healthy astronaut would return with bone density similar to that of a person who has been bed-ridden his entire life due to a spinal-cord injury. "On a trip to Mars, astronauts could lose almost half of their bone minerals in some areas," Pawelczyk said, "and that's with exercise."

Space Reproduction

Microgravity possibly prevents plant and human reproduction in space.

No author Given, 2000, “Reproduction in Space” http://library.thinkquest.org/C003763/index.php?page=habitat05

Many biological processes are affected by the weightless conditions in space, and reproduction is no exception. Gravity acts as a downward force on Earth, but in space, the lack of this ‘downward force’ has a disorienting effect on living things. Not a lot of research has gone into reproduction in space. So far the reproductive abilities of organisms such as plants, fish, amphibians, insects and small animals have been studied in microgravity, but no serious effort has gone into studying the reproduction of humans in space (that we are aware of!). A thorough understanding of how organisms reproduce in space is vital to the success of future long-distance space missions. On a mission to Mars, for example, plants would be an integral part of a life support system. Plants will take up the carbon dioxide exhaled by humans to use in photosynthesis and will return oxygen and food to the crew. We need to learn how to maximize the reproductive abilities and health of these plants in space. Scientific studies have demonstrated that microgravity has adverse effects on plant cell division. Experiment results have shown genetic abnormalities occur in plants during space flight. The division and development of plant cells, which are essential for plant growth and reproduction, are hindered by the lack of gravity. Although certain plants have actually pollinated and produced seeds in microgravity, we are a long way from successfully growing plants as a food source in space. There are a few reasons that might explain why plants have difficulties reproducing in space. Life in space is susceptible to a number of hazards that are not major concerns on Earth. In addition to microgravity, another hazard is the exposure to radiation. Fetal and embryo development can be deleteriously effected by radiation. Because of this, NASA prohibits pregnant women from going into space.

Space Reproduction

Humans cannot currently safely reproduce in space and more research is needed before and attempts can be made.

NASA Medical Operations Branch, 2002, “Reproduction in the space environment: a review.” http://gateway.nlm.nih.gov/MeetingAbstracts/ma?f=102212917.html

The exploration and colonization of space will ultimately depend on human ability to live, work, and reproduce in the space environment. Animal reproductive studies in microgravity have demonstrated that the space environment has significant effects on all aspects of reproductive function. Human studies have yet to be accomplished. METHODS. A review of animal studies done in space or space-simulated environments was undertaken to identify aspects of microgravity which might impair human reproductive physiology and function. RESULTS. Those space environmental factors which impacted animal species studied included: microgravity, artificial gravity, radiation and closed life support systems (including breathing gas partial pressures and prolonged toxicological exposures). These factors will act independently and in combination on men and women living in space. In assessing their impact on human reproduction, the effects of microgravity on other organ systems must also be considered. Gynecologic and obstetric parameters which might be impaired by space flight are discussed, and the impact of space flight on male fertility and gamete quality is explored. CONCLUSIONS. Due to current constraints, human pregnancy is now contraindicated for space flight. A program to provide further answers to reproductive questions (including both ground and space-based studies) and to explore effective countermeasures for potential reproductive problems in space is necessary to ensure that the human species can successfully colonize space.

Space Reproduction

More experiments in conception in space need to be made before successful insemination is possible.

The Telegraph, 6/18/08, “Lust in space: Nasa must iron out the kinks in space sex if man is to settle on Mars” http://www.telegraph.co.uk/news/newstopics/howaboutthat/2291056/Lust-in-space-Nasa-must-iron-out-the-kinks-in-space-sex-if-man-is-to-settle-on-Mars.html

Ultimately, if man is to have the option of living on Mars, more research will be needed that Nasa appears to be squeamish about conducting. "If human kind is going to extend its presence beyond earth, at some point we are very seriously going to have to consider: can we procreate on another world?" Dr Kring said. "If a child is born on another planet, could that individual come back to earth and live in the one G environment. Could they function? To expect that it is not going to be an issue is naïve." Laura Woodmansee, author of the book Sex in Space, writes: "We need more research into conception and foetal development in animals, especially primates, before we can feel comfortable enough to conceive human space babies. "Nasa is drastically cutting back its biology programs to make more money available for Moon missions, so the money just isn't available." A Nasa spokesman said: "We don't study sexuality in space."

Worse than WMD’s

Colonization leads to militarization that ends in nuclear annihilation our frekin species. 

Gordon Mitchell, Associate Professor of Communication at the University of Pittsburg, July 2001 Briefing BMD’s http://www.isisuk.demon.co.uk/0811/isis/uk/bmd/no6_paper.html.
A buildup of space weapons might begin with noble intentions of 'peace through strength' deterrence, but this rationale glosses over the tendency that '… the presence of space weapons…will result in the increased likelihood of their use'.33 This drift toward usage is strengthened by a strategic fact elucidated by Frank Barnaby: when it comes to arming the heavens, 'antiballistic missiles and anti-satellite warfare technologies gohand-in-hand'.34 The interlocking nature of offense and defense in military space technology stems from the inherent 'dual capability' of space borne weapon components. As Marc Vidricaire, Delegation of Canada to the UN Conference on Disarmament, explains: 'If you want to intercept something in space, you could use the same capability to target something on land'. 35 To the extent that ballistic missile interceptors based in space can knock out enemy missiles in mid-flight, such interceptors can also be used as orbiting 'Death Stars', capable of sending munitions hurtling through the Earth's atmosphere. The dizzying speed of space warfare would introduce intense 'use or lose' pressure into strategic calculations, with the spectre of split-second attacks creating incentives to rig orbiting Death Stars with automated 'hair trigger' devices. In theory, this automation would enhance survivability of vulnerable space weapon platforms. However, by taking the decision to commit violence out of human hands and endowing computers with authority to make war, military planners could sow insidious seeds of accidental conflict. Yale sociologist Charles Perrow has analyzed' complexly interactive, tightly coupled' industrial systems such as space weapons, which have many sophisticated components that all depend on each other's flawless performance. According to Perrow, this interlocking complexity makes it impossible to foresee all the different ways such systems could fail. As Perrow explains, '[t]he odd term "normal accident" is meant to signal that, given the system characteristics ,multiple and unexpected interactions of failures are inevitable'.36 Deployment of space weapons with pre-delegated authority to fire death rays or unleash killer projectiles would likely make war itself inevitable, given the susceptibility of such systems to 'normal accidents'. It is chilling to contemplate the possible effects of a space war. According to retired Lt. Col. Robert M. Bowman, 'even a tiny projectile reentering from space strikes the earth with such high velocity that it can do enormous damage  even more than would be done by a nuclear weapon of the same size!'. 37 In the same Star Wars technology touted as a quintessential tool of peace, defence analyst David Langford sees one of the most destabilizing offensive weapons ever conceived: 'One imagines dead cities of microwave-grilled people'.38 Given this unique potential for destruction, it is not hard to imagine that any nation subjected to space weapon attack would retaliate with maximum force, including use of nuclear, biological, and/or chemical weapons. An accidental war sparked by a computer glitch in space could plunge the world into the most destructive military conflict ever seen.

Exploration = Destruction of Human Race

As exploration increases so does nanotechnology – that leads to extinction 

Nick Bostrom; Department of Philosophy Yale University – 2003 (“Existential Risks Analyzing Human Extinction Scenarios and Related Hazards”) 

In a mature form, molecular nanotechnology will enable the construction of bacterium-scale self-replicating mechanical robots that can feed on dirt or other organic matter [22-25]. Such replicators could eat up the biosphere or destroy it by other means such as by poisoning it, burning it, or blocking out sunlight. A person of malicious intent in possession of this technology might cause the extinction of intelligent life on Earth by releasing such nanobots into the environment.
[9] The technology to produce a destructive nanobot seems considerably easier to develop than the technology to create an effective defense against such an attack (a global nanotech immune system, an “active shield” [23]). It is therefore likely that there will be a period of vulnerability during which this technology must be prevented from coming into the wrong hands. Yet the technology could prove hard to regulate, since it doesn’t require rare radioactive isotopes or large, easily identifiable manufacturing plants, as does production of nuclear weapons [23]. Even if effective defenses against a limited nanotech attack are developed before dangerous replicators are designed and acquired by suicidal regimes or terrorists, there will still be the danger of an arms race between states possessing nanotechnology. It has been argued [26] that molecular manufacturing would lead to both arms race instability and crisis instability, to a higher degree than was the case with nuclear weapons. Arms race instability means that there would be dominant incentives for each competitor to escalate its armaments, leading to a runaway arms race. Crisis instability means that there would be dominant incentives for striking first. Two roughly balanced rivals acquiring nanotechnology would, on this view, begin a massive buildup of armaments and weapons development programs that would continue until a crisis occurs and war breaks out, potentially causing global terminal destruction. That the arms race could have been predicted is no guarantee that an international security system will be created ahead of time to prevent this disaster from happening. The nuclear arms race between the US and the USSR was predicted but occurred nevertheless.
Nano-tech leads to extinction of the earth and humanity. 

João Pedro de Magalhães, scientist, and transhumanist philosopher, Lecturer in School of biological sciences in Liverpool – “Nanotechnology” 2000
In synergy with other technologies such as genetic engineering, the changes each of us could pursue would be staggering; from having a skin invulnerable to bullets to augmenting our physical and psychological capacities. Industrial, agricultural, and environmental applications are almost unimaginable at this stage: eradicating hunger, creating molecular superconductors at room temperature, developing nanomachines that eliminate pollution, etc. Importantly, we would be capable of space conquest and colonization. Each nanomachine would be capable of amazing molecular engineering achievements and even reproducing. Remember that every single adult human being started as a tiny cell containing all the genetic instructions to blossom into an adult being. In a sense, these molecular assemblers are like a human egg. The goal behind nanotech is to create such tiny nanodevices that, if properly coded, can give rise to machines with a high level of complexity. Thus nanodevices would make excellent scouts in space exploration. To give an idea of the inherited power of nanotechnology, just think that a bacterium with a generation time of 20 minutes can in 48 hours, if allowed to grow, reach a population 4000 times the weight of the earth. This means that a nanodevice with enough mass/energy has the potential to create planets, outposts and life throughout the galaxy. Of course this is theory but it shows the dimension of the powers we're dealing with. There are some dangers inherited to nanotechnology, as I also mention elsewhere. For example, the grey cloud, theorized by Ralph Merkle as a doomsday offspring of nanotechnology. Basically, the grey cloud is a self-replicating airborne nanodevice that catalyzes carbon dioxide into graphite. Should such nanodevice be unleashed and, in as little as a few days, a solid wall would cover the earth, block the sun, and eventually destroy life on earth. Robert Freitas Jr., a world expert on nanotechnology, offers an optimistic but well-documented review of the dangers of nanotech. The dangers of nanotech are another reason for space colonization. Nanotech will forever change humanity.

Financial Issues

Space colonization isn’t possible, Advocates fail to consider practical technical and financial issues

Jeffery Bell; former space scientist and Adjunct Professor for  Planetary Science at the Hawai'i Institute of Geophysics & Planetology at theUniversity of Hawaii, “The Dream Palace of the Space Cadets,” http://www.spacedaily.com/news/oped-05zzb.html Nov. 25th 2005 
Actually, I wasn't laughing then. I never laugh while reading foolish online discussions about space. My reaction is intense frustration It is frustrating to find that many Space Cadets are shockingly ignorant about space technology - and even more frustrating that the average level of ignorance seems to get worse with every passing year. On the face of it this makes no sense. The first thing you do when you become obsessed with something is study it obsessively, right? And 21st century Space Cadets don't have to plow through yellowing books in college engineering libraries like I did in the 1970s -today the basic facts are there at web sites run by people like Mark Wade and Marcus Lindroos who make extraordinary efforts to dig out obscure information. But for years now, I have been meeting people who are both wildly enthusiastic about space travel as a broad intellectual concept and completely ignorant of the practical details. They don't know how rocket engines work. They don't know the basics of orbital mechanics. They don't know the facts (or the uncertainties) about the dangers of radiation and microgravity. Even worse, they have no idea how much space travel costs, or how these costs compare to other areas of human activity like war or mountain-climbing. They think that Will is all you need to colonize the solar system- they have no concept of the political, financial, and technological investment that it would take. But the small fraction of the pro-space community I meet in person seems tame compared to the internet space chat community. One regularly finds long discussion threads on politically impossible ideas like a one-way Mars suicide mission, financially impossible ideas like building spaceships on the Moon, and technically impossible ideas like ion-powered space blimps. In all these discussions, the few informed people who try to point out the massive problems with these ideas are swamped by a much larger number of enthusiasts who clearly don't know enough basic science or engineering to even understand the issues. I get even more frustrated when I visit the web sites of the various space advocacy groups. They are a pale shadow of the L-5 Society and the Space Studies Institute (both of which I joined in the 1970s). Many of these organizations seem to live in a dream palace of their own creation that has no relationship to the real world at all. 

Floating Islands

Free floating islands are trash – too many obstacles

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

Back in the 1970s, you never saw this misleading and emotive propaganda image. It was clearly understood back then that permanent colonization of the Moon was impossible due to the debilitating effects of low gravity (which had just then been discovered on the early space stations Skylab and Salyut). This was a major reason that Gerard O'Neill developed the concept of free-floating space habitats with normal gravity provided by rotation. O'Neill was always quite clear that in his vision the Moon was just a strip mine with temporary crews working short shifts. But there was a problem with those free-floating rotating habitats that became obvious as serious design studies were done: They were impossibly expensive to build. They required the lifting of vast tonnages of raw material from the Moon or the Belt and vast fabrication facilities. They required big construction crews that had to be housed, fed, and sent home to Earth before their bones melted away. Pretty soon there were several generations of "construction shacks" and "initial colonies" in the O'Neill program. It would clearly be decades before any ordinary families would be living in space. The whole Vision faded away as the real costs and problems of the rotating 1-g space habitat became apparent. So it isn't any surprise that today's space settlement advocates have drifted back to the 1950s vision of living on the surfaces of the planets. Superficially, it looks easier. The initial capital investment can be much less. There is no need to lift massive amounts of material out of a gravity well. You can imagine a few hardy pioneers digging their own shelters and gradually expanding an initial small foothold into a town

Diseases [1/2] 

Space colonization leads to rapid growth of incurable diseases
Chandra Wickramasinghe, Ph.D., Centre for Astrobiology, Cardiff University, UK; Journal of Cosmology, 2010,

On the panspermia hypothesis the genetic components that led to life on Earth are omnipresent in the galaxy, so the same or similar genes that arrived here would also arrive at the surfaces of other planets (Hoyle and Wickramasinghe, 1982; Joseph, 2009; Joseph and Schild 2010). Every niche in every habitable planet in the galaxy would then be colonized with unity probability thus leading to the widespread occurrence of microbial life. The fraction that eventually evolves into higher life is debatable, but with identical genetic structures delivered to a multitude of similar environments and planetary niches self-similar patterns of evolution and a convergence of evolution could be expected. In terrestrial life for instance, the evolution of the eye is achieved independently at least thrice. Intelligence of the kind humans process may be argued to have some measure of survival advantage in that a greater capacity to understand our environment would lead to greater skills at manipulating it to our advantage. On this basis high levels of intelligence could be understood as a cosmic evolutionary imperative. It is also unwise to regard ourselves – homo sapiens sapiens – as the culmination of this evolutionary process. With just a million years or so of human evolution towards it would seem that the experiment of intelligence has scarcely begun on Earth. Thus creatures endowed with higher levels of intelligence could well be commonplace in the Universe. Let us next estimate the number of habitable planets in our Galaxy. With about 500 exoplanets discovered thus far mostly within ~ 30 pc of us, it would be reasonable to conjecture that about 25% of main sequence stars are endowed with planets. Most of the planets that have been observed, however, are of Jupiter mass, and a large fraction orbit stars in a binary pair. It is difficult to estimate the number of planets that are in non-binary systems and therefore in stable orbits. It is only in such cases that one could expect evolution that leads to higher life and eventually intelligence. At a reasonable guess one might expect to find billion such planets corresponding to – 1% of main sequence stars. The number of planets N carrying intelligent life in the Galaxy could now be derived from a simplified form of Drake’s equation: N≈n L(yr)/t(yr) Here n is the total number of habitable planets in the galaxy, L is the average lifetime in years of an intelligent civilization, and t is the main sequence age of a star. With t ≈ 5 x 109 yr and n ≈ 109 we then have N≈15L (yr) The prospects for visitations from ETI, benign or otherwise, depends on the value of L we choose for the lifetime of intelligent or superintelligent life on a planet. An upper limit would of course be defined by a main sequence lifetime, ~ 109 yr, but more realistically it will be shorter. Our human experience on Earth over the past century does not give much confidence in choosing much higher values of L than say 500 yr. In this case we have N = 100 as the steady-state grand total of advanced intelligent civilizations throughout the galaxy. Such pessimism is based on the simple fact that today’s nuclear arsenals of the world have enough fire power to extinguish all life on the planet, and it is difficult to imagine that this would not be an eventual outcome of unbridled human greed for power and control. However, if the next stage in the evolution of intelligence is to adopt a strategy of non-violent co-existence, then it could be that L will be much higher. For argument’s sake, taking L to have an optimistically high value of ~108 years, the number of planets endowed with intelligent life becomes 2x107 and their mean separation in the galactic disc ~ 10pc. If we are thinking of space-faring intelligent aliens being optimistically able to travel at a tenth of the speed of light, the average crossing time between adjacent civilizations will be ~ 300yr. If one now considers the expansion of a single power-hungry civilization, colonization might proceed in an expanding wavefront across the set of habitable planets as shown in Fig. 1. If to the crossing time (at one tenth the speed of light) of 300 years we add a recuperation time of say ~ 700 years, each step in the expanding wavefront would take ~ 1000 years, and to cross the entire galaxy would take a few million years. (This is a variant of the argument used earlier by Enrico Fermi to argue that if intelligent life exists elsewhere we should have been colonized already.) This argument, however, is based on the assumption that the behavior of superintelligent space colonizers could be modeled on predator-prey relationships found in lower life on the Earth, as well as on the history of our own colonization and conquest of more primitive tribes. Even with the most favourable set of assumptions the model is suspect however. With the numerical values chosen in this example, our space colonisers would need to have biological generation time (mean life-span) considerably in excess of ours. Otherwise, we have to posit that the potential predator embarks on a space voyage that benefits not its own generation but several generations into the future. No example exists on Earth where this model applies, either naturally in the living world, or in a sociological context. Indeed our modern politicians find it difficult to plan for the well-being of society beyond even a few electoral terms of office! Colonisation of a galaxy via the process of directed panspermia (Crick and Orgel, 1973) offers a much better prospect. An advanced technological civilization facing the prospect of imminent extinction may well decide to package its genetic heritage within microbes, including viruses, and launch them out into space. They might even consider targeting comets of their own planetary system as a first staging post, where gene 
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packages might become amplified in vast numbers. The spread across the galaxy would then be greatly facilitated. No 
expensive rocket system is needed. The genetic packages are of the right sizes for their propulsion by the radiation pressure of starlight to be guaranteed (Wickramasinghe and Wickramasinghe, 2003; Wickramasinghe, Wickramasinghe & Napier, 2010). Although a large fraction of such space travelling genes will perish in transit, the reassembly of surviving genes on habitable planets would lead indirectly to galactic colonization. The real risk to humanity of alien life may be in the form of viral and bacterial genomes arriving at the Earth which are sometimes pathogenic (Joseph and Wickramasinghe 2010). Fred Hoyle and the present author have argued the thesis of “Diseases from Space” over several decades (Hoyle and Wickramasinghe, 1979, 1982, 1990; Hoyle et al, 1985; Wickramasinghe et al, 2003). Despite criticisms that have often been made against this concept the basic arguments remain cogent to the present day (Joseph and Wickramasinghe 2010). With increasing evidence to support the view that life could not have arisen indigenously on the Earth, the idea that the evolution of life is modulated by genes arriving from comets has acquired a new significance. Darwinian evolution operates in an open system where new genes continue to be added from a cosmic source. Pandemics of viral and bacterial disease become an inevitable part of this thesis. One could argue that if not for such genetic additions from outside, evolution would have come to a standstill a long time ago (Hoyle and Wickramasinghe, 1982; Joseph and Wickramasinghe 2010). In this context it should be noted that the human genome has recently been found to contain more than 50 percent of its content in the form of well defined inert viral genes. It is possible to understand this data if our ancestral line of descent over a few million years had suffered a succession of near-culling events following outbreaks of viral pandemics (Joseph and Wickramasinghe 2010). On each such occasion only a small breeding group survived the members of which had assimilated the virus into their reproductive line. 
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