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***LUNAR MINING AFFIRMATIVE
1ac Plan

The United States federal government should establish a policy to mine lunar resources.

1ac Fusion Adv

Advantage _____ is Fusion Power

Helium 3 on Earth is insufficient --- mining it on the moon will spur super-efficient and safe fusion power

Cooper 8—Ph.D. in lunar geology, professor at Lamar, has worked with NASA (Bonnie, "The Moon: Resources, Future Development, and Settlement", pg. 377-379, Appendix H, “Helium-3”, OCRed, ZBurdette)

One of the most interesting possibilities for lunar resource utilization is related to the future development of nuclear fusion. Fission reactors face many problems, from public resistance to the storage of long-lived radioactive wastes to reactor safety questions. The fusion process involves combining small atoms (typically isotopes of hydrogen such as deuterium and tritium). This process can release enormous amounts of energy, as can be observed every day from the Sun. The fusion com​munity appears to be within a few years of the first -breakeven" fusion milestone. If that goal is met, it is expected that fusion devices will be able to produce hundreds of megawatts of thermonuclear power in the coming decades.
Currently, the worldwide effort in fusion research is concentrating on the deuterium (D) and tritium (T) reaction,' because it is the easiest to initiate. However, 80 percent of the energy released in the reaction is in the form of neutrons. These particles not only cause severe damage to the surrounding reactor components, but also induce large amounts of radioactivity in the reactor structure. However, there is another fusion reaction, involving the isotopes of D and helium-3 (He3)2 that Produces only 1 percent of its energy as neutrons. Such a low neutron production really simplifies the safety-related design features of the reactor, and reduces the levels of induced radioactivity such that extensive radioactive waste facilities are not required. Furthermore, this energy can be converted directly to electricity with efficiencies of 70-80 percent.
However, there is no large terrestrial supply of helium-3. The amount of primordial He3 left in the Earth is on the order of a few hundred kilograms. To a significant fraction of the world's energy needs would require hundreds of tonnes of He3 each year.
Early studies of the lunar regolith showed that there is a relative abundance of helium- 3 on the Moon, compared with Earth. A group of physicists from the University of Wisconsin's Fusion Energy Research Center has studied the possibility lunar helium-3, and they are convinced that it would be economically viable (e.g., Kulcinski et al., 1988). Over the 4-billion-year history of the Moon, several hundred million tonnes of He3 have impacted the surface of the Moon from the solar wind. The analyses of Apollo and Luna samples showed that over 1 million if He3 are loosely embedded in the grains at the surface of the Moon. Even a small fraction of this He3 could provide the world's electricity for centuries to come.
HELIUM-3 FUSION

A D-He3 fusion plant would be inherently safer than a D—T fusion plant. Calcula​tions have shown that the consequences of a complete and instantaneous coolant loss are minimal, and that safety can be assured by passive means no matter what the sequence. A meltdown is virtually impossible in a D—He3 reactor because they operate at lower temperatures and the maximum temperature increase over one month is only 350°C, even with no cooling and perfect insulation. Moreover, in the worst possible accident, exposure to the public would be only 0.1 rem, or roughly the equivalent of natural background radiation.
Because the D—He3 reaction causes less damage to the walls of the energy plant, less plant maintenance would be required, again reducing the costs of the energy and increasing the availability. The total radioactivity associated with a D—He3 plant is times less than in a comparably sized D—T plant. Finally, the conversion for the D—He3 reaction is about 60 percent, compared with 34-49 percent systems. Thus, the direct capital costs of D—He3 reactors could be one-half that of D—T reactors. The added benefits of safety and reliability make the D-He3 far preferable to the D—T reaction. Because of the amount of safety-testing it will be at least 50 years before the operation of the first commercial D-T plant; whereas with D—He3, lessened risks would mean an overall time saving of 10 to 20 years.
REGOLITH RESOURCES OF HELIUM-3

It has been calculated that the Moon was bombarded with over 250 million metric tons of He3 over the last 4 billion years. Because the energy of the solar wind is low, the He3 ions did not penetrate very far into the surface of the regolith particles—only 0.1 m or so. The surface of the Moon is tilled as a result of meteorite impacts, and Helium is trapped in soil particles to depths of several meters. Soil grains of the mineral ilmenite (FeTiO3) are enriched in helium. Thus, the Sea of Tranquillity would be a prime target for initial investigations for a He3 mining site. This area alone appears to contain more than 8,000 tonnes of He3 to a depth of 2 meters.

Because the solar-wind gases are weakly bound in the lunar regolith, it should be relatively easy to extract them by heating the regolith to about 600°C. Because there seems to be a higher concentration of solar-wind gases in the smaller particles (presumably because of the high surface-to-volume ratio), it might to useful to size-sort the regolith, retaining only the smaller particles. The feedstock could then pre-heated by heat pipes and fed into a solar-heated retort. In addition to the He3, other solar-wind volatiles, such as H2, He4, C compounds, and N2, would also extracted. The spent feedstock would be discharged through the heat pipes, to over 90 percent of its heat.

Once the volatiles are extracted, they can be separated from the helium by exposure to the temperatures of the lunar night. Everything except the helium will condense, and the He3 can later be separated from the He4. For every tonne of He3 produced, some 3,300 tonnes of He4, 500 tonnes of N, 400 tonnes of CO and CO2, and 6,100 tonnes of H2 gas are produced. The H2 will be extremely beneficial on the Moon for making water and propellants. Moreover, the He3 could be worth as much as —$1 billion per tonne. Of the other volatiles, the N2 could be used for plant growth, the C for the manufacture of plastics, and the He4 as a working fluid for mechanical systems.
If the amount of available He3 on the Moon is on the order of 1 million tonnes, that would amount to 10 times more energy than that contained in recoverable fossil fuels on Earth, and twice the amount of energy available from the most efficient fission process. To meet the entire U.S. energy consumption of 1986, 25 tonnes of He3 Would have been required, assuming that fusion technology were available. In that same year, the U.S. spent approximately $40 billion for fuel to generate electricity. If He3 from the Moon were sold to Earth for $1 billion per tonne, then its use would have represented a saving in 1986 of $15 billion.
The concept of mining the Moon for He3 ties together two of the most ambitious high-technology endeavors of the twenty-first century: the development of controlled thermonuclear fusion for civilian power applications, and the utilization of outer space for the benefit of humankind.

Guaranteeing a reliable supply of Helium-3 is necessary to incentive the development of fusion reactors --- won’t produce radioactive waste
Schmitt, Apollo 17 astronaut, 4 (October 2004, Harrison H., Popular Mechanics, “Mining the Moon,” vol. 181, no. 10, Academic Search Premier, JMP)

A sample of soil from the rim of Camelot crater slid from my scoop into a Teflon bag to begin its trip to Earth with the crew of Apollo 17. Little did I know at the time, on Dec. 13, 1972, that sample 75501, along with samples from Apollo 11 and other missions, would provide the best reason to return to the moon in the 21st century. That realization would come 13 years later. In 1985, young engineers at the University of Wisconsin discovered that lunar soil contained significant quantities of a remarkable form of helium. Known as helium-3, it is a lightweight isotope of the familiar gas that fills birthday balloons.

Small quantities of helium-3 previously discovered on Earth intrigued the scientific community. The unique atomic structure of helium-3 promised to make it possible to use it as fuel for nuclear fusion, the process that powers the sun, to generate vast amounts of electrical power without creating the troublesome radioactive byproducts produced in conventional nuclear reactors. Extracting helium-3 from the moon and returning it to Earth would, of course, be difficult, but the potential rewards would be staggering for those who embarked upon this venture. Helium-3 could help free the United States — and the world — from dependence on fossil fuels.
That vision seemed impossibly distant during the decades in which manned space exploration languished. Yes, Americans and others made repeated trips into Earth orbit, but humanity seemed content to send only robots into the vastness beyond. That changed on Jan. 14, 2004, when President George W. Bush challenged NASA to "explore space and extend a human presence across our solar system."

It was an electrifying call to action for those of us who share the vision of Americans leading humankind into deep space, continuing the ultimate migration that began 42 years ago when President John F. Kennedy first challenged NASA to land on the moon. We can do so again. If Bush's initiative is sustained by Congress and future presidents, American leadership can take us back to the moon, then to Mars and, ultimately, beyond.

Although the president's announcement did not mention it explicitly, his message implied an important role for the private sector in leading human expansion into deep space. In the past, this type of public-private cooperation produced enormous dividends. Recognizing the distinctly American entrepreneurial spirit that drives pioneers, the President's Commission on Implementation of U.S. Space Exploration Policy subsequently recommended that NASA encourage private space-related initiatives. I believe in going a step further. I believe that if government efforts lag, private enterprise should take the lead in settling space. We need look only to our past to see how well this could work. In 1862, the federal government supported the building of the transcontinental railroad with land grants. By the end of the 19th century, the private sector came to dominate the infrastructure, introducing improvements in rail transport that laid the foundation for industrial development in the 20th century. In a similar fashion, a cooperative effort in learning how to mine the moon for helium-3 will create the technological infrastructure for our inevitable journeys to Mars and beyond.
A REASON TO RETURN

Throughout history, the search for precious resources — from food to minerals to energy — inspired humanity to explore and settle ever-more-remote regions of our planet. I believe that helium-3 could be the resource that makes the settlement of our moon both feasible and desirable.
Although quantities sufficient for research exist, no commercial supplies of helium-3 are present on Earth. If they were, we probably would be using them to produce electricity today. The more we learn about building fusion reactors, the more desirable a helium-3-fueled reactor becomes.
Researchers have tried several approaches to harnessing the awesome power of hydrogen fusion to generate electricity. The stumbling block is finding a way to achieve the temperatures required to maintain a fusion reaction. All materials known to exist melt at these surface-of-the-sun temperatures. For this reason, the reaction can take place only within a magnetic containment field, a sort of electromagnetic Thermos bottle.

Initially, scientists believed they could achieve fusion using deuterium, an isotope of hydrogen found in seawater. They soon discovered that sustaining the temperatures and pressures needed to maintain the so-called deuterium-deuterium fusion reaction for days on end exceeded the limits of the magnetic containment technology. Substituting helium-3 for tritium allows the use of electrostatic confinement, rather than needing magnets, and greatly reduces the complexity of fusion reactors as well as eliminates the production of high-level radioactive waste. These differences will make fusion a practical energy option for the first time.

It is not a lack of engineering skill that prevents us from using helium-3 to meet our energy needs, but a lack of the isotope itself. Vast quantities of helium originate in the sun, a small part of which is helium-3, rather than the more common helium-4. Both types of helium are transformed as they travel toward Earth as part of the solar wind. The precious isotope never arrives because Earth's magnetic field pushes it away. Fortunately, the conditions that make helium-3 rare on Earth are absent on the moon, where it has accumulated on the surface and been mixed with the debris layer of dust and rock, or regolith, by constant meteor strikes. And there it waits for the taking.

An aggressive program to mine helium-3 from the surface of the moon would not only represent an economically practical justification for permanent human settlements; it could yield enormous benefits back on Earth.

LUNAR MINING

Samples collected in 1969 by Neil Armstrong during the first lunar landing showed that helium-3 concentrations in lunar soil are at least 13 parts per billion (ppb) by weight. Levels may range from 20 to 30 ppb in undisturbed soils. Quantities as small as 20 ppb may seem too trivial to consider. But at a projected value of $40,000 per ounce, 220 pounds of helium-3 would be worth about $141 million.

Because the concentration of helium-3 is extremely low, it would be necessary to process large amounts of rock and soil to isolate the material. Digging a patch of lunar surface roughly three-quarters of a square mile to a depth of about 9 ft. should yield about 220 pounds of helium-3 — enough to power a city the size of Dallas or Detroit for a year.

Although considerable lunar soil would have to be processed, the mining costs would not be high by terrestrial standards. Automated machines, perhaps like those shown in the illustrations on pages 56 and 57, might perform the work. Extracting the isotope would not be particularly difficult. Heating and agitation release gases trapped in the soil. As the vapors are cooled to absolute zero, the various gases present sequentially separate out of the mix. In the final step, special membranes would separate helium-3 from ordinary helium.

The total estimated cost for fusion development, rocket development and starting lunar operations would be about $15 billion. The International Thermonuclear Reactor Project, with a current estimated cost of $10 billion for a proof-of-concept reactor, is just a small part of the necessary development of tritium-based fusion and does not include the problems of commercialization and waste disposal.

The second-generation approach to controlled fusion power involves combining deuterium and helium-3. This reaction produces a high-energy proton (positively charged hydrogen ion) and a helium-4 ion (alpha particle). The most important potential advantage of this fusion reaction for power production as well as other applications lies in its compatibility with the use of electrostatic fields to control fuel ions and the fusion protons. Protons, as positively charged particles, can be converted directly into electricity, through use of solid-state conversion materials as well as other techniques. Potential conversion efficiencies of 70 percent may be possible, as there is no need to convert proton energy to heat in order to drive turbine-powered generators. Fusion power plants operating on deuterium and helium-3 would offer lower capital and operating costs than their competitors due to less technical complexity, higher conversion efficiency, smaller size, the absence of radioactive fuel, no air or water pollution, and only low-level radioactive waste disposal requirements. Recent estimates suggest that about $6 billion in investment capital will be required to develop and construct the first helium-3 fusion power plant. Financial breakeven at today's wholesale electricity prices (5 cents per kilowatt-hour) would occur after five 1000-megawatt plants were on line, replacing old conventional plants or meeting new demand.

NEW SPACECRAFT

Perhaps the most daunting challenge to mining the moon is designing the spacecraft to carry the hardware and crew to the lunar surface. The Apollo Saturn V spacecraft remains the benchmark for a reliable, heavy-lift moon rocket. Capable of lifting 50 tons to the moon, Saturn V's remain the largest spacecraft ever used. In the 40 years since the spacecraft's development, vast improvements in spacecraft technology have occurred. For an investment of about $5 billion it should be possible to develop a modernized Saturn capable of delivering 100-ton payloads to the lunar surface for less than $1500 per pound.
Returning to the moon would be a worthwhile pursuit even if obtaining helium-3 were the only goal. But over time the pioneering venture would pay more valuable dividends. Settlements established for helium-3 mining would branch out into other activities that support space exploration. Even with the next generation of Saturns, it will not be economical to lift the massive quantities of oxygen, water and structural materials needed to create permanent human settlements in space. We must acquire the technical skills to extract these vital materials from locally available resources. Mining the moon for helium-3 would offer a unique opportunity to acquire those resources as byproducts. Other opportunities might be possible through the sale of low-cost access to space. These additional, launch-related businesses will include providing services for government-funded lunar and planetary exploration, astronomical observatories, national defense, and long-term, on-call protection from the impacts of asteroids and comets. Space and lunar tourism also will be enabled by the existence of low-cost, highly reliable rockets.

With such tremendous business potential, the entrepreneurial private sector should support a return to the moon, this time to stay. For an investment of less than $15 billion — about the same as was required for the 1970s Trans Alaska Pipeline — private enterprise could make permanent habitation on the moon the next chapter in human history.

This causes a transition to a nuclear fusion economy --- solves radiation and proliferation risks, public fears of nuclear power and prevents economic and environmental collapse
Kulcinski & Schmitt, with the Fusion Technology Institute in the Department of Engineering Physics at the University of Wisconsin-Madison 2000 (July 2000, G.L. Kulcinski and H.H. Schmitt, Fusion Technology Institute, “Nuclear Power Without Radioactive Waste – The Promise of Lunar Helium-3,” Presented at the Second Annual Lunar Development Conference, “Return to the Moon II”, 20–21 July 2000, Las Vegas NV, http://fti.neep.wisc.edu/FTI/pdf/fdm1131.pdf, JMP)
Observations on the Development of Fusion Energy in the 21st Century 

If one accepts the need to develop nuclear energy to satisfy the needs of Earth’s inhabitants in the 21st century and beyond, then it is reasonable to ask “How can one transition from the current fission nuclear economy to a future fusion economy and what would be the benefits of such a transition?” A detailed discussion of this important question is beyond the scope of this paper but the general outline of an answer is summarized in Figure 6. For example, the level of concern over proliferation, nuclear waste, safety, and radiation damage to reactor components is very high in the case of fission reactors. This is not to say that the fission industry has not or cannot solve those problems, but it is clear that the public has concerns in those areas. If one moves to the first-generation fusion fuels, the issues of proliferation, nuclear waste, and safety are somewhat alleviated. However, the radiation damage issue is as difficult (or some would say even more difficult) to solve. One additional area of concern that is faced by first-generation fuels is the safe handling of large amounts of radioactive tritium. 

Basically, the use of second-generation fuels (D3He) eliminates the proliferation issue and the safety issues are greatly reduced. However, these advantages are purchased at the price of more difficult physics requirements. Finally, the move to the third-generation fuel (3He3He) completely removes the concerns over proliferation, radiation damage, nuclear waste, safety, and tritium. However, these benefits have to be balanced against the much more difficult physics requirements of this fuel cycle. 

Conclusions 

It is appropriate, as society enters a new millennium, to question how future generations will be able to sustain life on Earth while expanding into the solar system. One of the essential questions to answer is how will future generations find enough energy to avoid the economic and environmental collapse that could occur if fossil fuels become prohibitively expensive in the next 50-100 years. Presently, nuclear energy appears to be the only solution capable of sustaining society as we know it. There is a growing resistance, whether justified or not, to expansion of fission energy. Fusion energy represents an improvement over fission, if it can be shown to be economic, but the first-generation fuels (DT, DD) are very capital intensive because they generate large amounts of radioactive waste and must contain large amount of radioactive materials in a hostile environment. The second-generation fuels (D3He) represent a tremendous improvement over the DT and DD cycles but face somewhat more difficult plasma physics requirements. Ultimately, the thirdgeneration fusion fuels (3He3He) could remove the concern of the public over radioactive waste and releases of radioactivity during reactor malfunctions. This optimism must be balanced against much more challenging physics regimes compared to those for the first- and second-generation fusion fuels. 

If one takes the long-range viewpoint, it is clear that some effort should be expended early in the 21st century to developing the third-generation fusion fuels. The ultimate payoff from such research could be the “pot of gold at the end of the rainbow”, the production of clean, safe, economical, and long lasting nuclear energy without nuclear waste in the 21st century. 
Nuclear waste will destroy human evolution
Coplan, 6 – Associate Professor of Law, Pace University School of Law (Karl S, “THE INTERCIVILIZATIONAL INEQUITIES OF NUCLEAR POWER WEIGHED AGAINST THE INTERGENERATIONAL INEQUITIES OF CARBON BASED ENERGY,” 17 Fordham Envtl. Law Rev. 227, Symposium, 2006) //DH


By contrast, nuclear power generation waste impacts will last many thousands of years, and even into the millions of years. 131 The greatest impacts may not be felt for tens of thousands of years. 132 Given that no human civilization has lasted longer than 10,000 years, at least some of the impacts of nuclear power will be imposed on future peoples and political systems we cannot even contemplate. Indeed, given the long persistence of these wastes even in comparison with the timeframe of human evolution, these impacts may even be suffered by other species of humans yet to evolve. 133 The impacts of nuclear waste are thus "intercivilizational."
Economic collapse causes global war
Auslin, 9 – resident scholar at AEI (Michael “Averting Disaster”, The Daily Standard, 2/6, http://www.aei.org/article/100044)

 

As they deal with a collapsing world economy, policymakers in Washington and around the globe must not forget that when a depression strikes, war can follow. Nowhere is this truer than in Asia, the most heavily armed region on earth and riven with ancient hatreds and territorial rivalries. Collapsing trade flows can lead to political tension, nationalist outbursts, growing distrust, and ultimately, military miscalculation. The result would be disaster on top of an already dire situation.

No one should think that Asia is on the verge of conflict. But it is also important to remember what has helped keep the peace in this region for so long. Phenomenal growth rates in Japan, South Korea, Hong Kong, Singapore, China and elsewhere since the 1960s have naturally turned national attention inward, to development and stability. This has gradually led to increased political confidence, diplomatic initiatives, and in many nations the move toward more democratic systems. America has directly benefited as well, and not merely from years of lower consumer prices, but also from the general conditions of peace in Asia.

Yet policymakers need to remember that even during these decades of growth, moments of economic shock, such as the 1973 Oil Crisis, led to instability and bursts of terrorist activity in Japan, while the uneven pace of growth in China has led to tens of thousands of armed clashes in the poor interior of the country.
Now imagine such instability multiplied region-wide. The economic collapse Japan is facing, and China's potential slowdown, dwarfs any previous economic troubles, including the 1998 Asian Currency Crisis. Newly urbanized workers rioting for jobs or living wages, conflict over natural resources, further saber-rattling from North Korea, all can take on lives of their own. This is the nightmare of governments in the region, and particularly of democracies from newer ones like Thailand and Mongolia to established states like Japan and South Korea. How will overburdened political leaders react to internal unrest? What happens if Chinese shopkeepers in Indonesia are attacked, or a Japanese naval ship collides with a Korean fishing vessel? Quite simply, Asia's political infrastructure may not be strong enough to resist the slide towards confrontation and conflict.
This would be a political and humanitarian disaster turning the clock back decades in Asia. It would almost certainly drag America in at some point, as well. First of all, we have alliance responsibilities to Japan, South Korea, Australia, and the Philippines should any of them come under armed attack. Failure on our part to live up to those responsibilities could mean the end of America's credibility in Asia. Secondly, peace in Asia has been kept in good measure by the continued U.S. military presence since World War II. There have been terrible localized conflicts, of course, but nothing approaching a systemic conflagration like the 1940s. Today, such a conflict would be far more bloody, and it is unclear if the American military, already stretched too thin by wars in Afghanistan and Iraq, could contain the crisis. Nor is it clear that the American people, worn out from war and economic distress, would be willing to shed even more blood and treasure for lands across the ocean.

The result could be a historic changing of the geopolitical map in the world's most populous region. Perhaps China would emerge as the undisputed hegemon. Possibly democracies like Japan and South Korea would link up to oppose any aggressor. India might decide it could move into the vacuum. All of this is guess-work, of course, but it has happened repeatedly throughout history. There is no reason to believe we are immune from the same types of miscalculation and greed that have destroyed international systems in the past.

Proliferation will cause global nuclear war

Taylor, 1  (Theodore, Chairman of NOVA, Former Nuclear Weapons Designer, Recipient of the US Atomic Energy Commission’s 1965 Lawrence Memorial Award and former Deputy Dir. of Defense Nuclear Agency, “Proliferation of Nuclear Weapons”, in “Breakthrough: Emerging New Thinking”, http://www-ee.stanford.edu/~hellman/Breakthrough/book/chapters/taylor.html)

Nuclear proliferation - be it among nations or terrorists - greatly increases the chance of nuclear violence on a scale that would be intolerable. Proliferation increases the chance that nuclear weapons will fall into the hands of irrational people, either suicidal or with no concern for the fate of the world. Irrational or outright psychotic leaders of military factions or terrorist groups might decide to use a few nuclear weapons under their control to stimulate a global nuclear war, as an act of vengeance against humanity as a whole. Countless scenarios of this type can be constructed.  Limited nuclear wars between countries with small numbers of nuclear weapons could escalate into major nuclear wars between superpowers. For example, a nation in an advanced stage of "latent proliferation," finding itself losing a nonnuclear war, might complete the transition to deliverable nuclear weapons and, in desperation, use them. If that should happen in a region, such as the Middle East, where major superpower interests are at stake, the small nuclear war could easily escalate into a global nuclear war.

Independently, reliance on fossil fuels causes dangerous pollution and international conflict --- mining lunar resources solves

Whittington, space policy analyst and author of Children of Apollo, 4 (12/8/04, Mark R., USA Today, “World's next energy source may be just a moon away,” http://www.usatoday.com/news/opinion/editorials/2004-12-08-energy-source_x.htm, JMP)

Impact of fossil fuels

Earth's energy needs are currently met, primarily, by fossil fuels such as oil, coal and natural gas. The byproducts of this reliance include pollution and, since much of these resources reside in unstable parts of the world, international turmoil and even war.
Inexplicably, many supporters of the space initiative have not mentioned the moon's potential as an energy source. The president did not mention fusion energy or Helium 3 in his speech announcing his initiative last January.

Gerald Kulcinski, director of the University of Wisconsin Fusion Technology Institute, said this oversight may be part of an institutional bias. "NASA doesn't believe we can ever get fusion to work, and the Department of Energy never thought we'd go back to the moon," he said.

Paul Spudis — a member of the Bush-appointed commission that recommended ways to implement his initiative — had a different explanation. "Fundamentally, the vision deals only with the creation of space-faring capability and the exploration enabled by such; it does not specifically deal in possible future lunar commodities, although it recognizes their eventual utility."

A puzzling silence

Government officials are silent as to why no one seems willing to talk about any commercial opportunity to justify the expense of returning to the moon. But as early as 1988, NASA sponsored a conference on fusion energy and Helium 3. The conference concluded that Helium 3 "offers significant, possibly compelling, advantages over fusion of tritium, principally increased reactor life, reduced radioactive wastes and high efficiency conversion."

Opponents of the president's initiative also seem unaware of the moon's potential as an energy source. The American Physical Society recently issued a report that decried what it considers the high cost of the initiative.

Nevertheless, Helium 3 advocates believe the president's initiative provides a priceless opportunity. Scientists at the Fusion Technology Institute would like to send their mining equipment to the moon to see how it would work. For every ton of Helium 3 extracted from lunar soil, researchers say, nine tons of oxygen, water and other life-sustaining substances, as well as six tons of hydrogen useful for powering fuel cells, would be yielded. It would seem that, even given the 10- to 30-year time frame necessary to make Helium 3 fusion power a reality, its prospect provides an unassailable rationale for pressing on with the initiative.
Science and the "spirit of exploration" are noble things, but they are often considered optional when stacked against earthly needs. But the prospect of clean, virtually limit less energy from the moon would be enough to sustain any program of exploration over decades, across many presidential administrations and congresses, and costing tens of billions of dollars.
Checks resource conflict and prevents extinction

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

Resources and Other Benefits: Since we live in a world of finite resources and the global population continues to grow, at some point the human race must utilize resources from space in order to survive. We are already constrained by our limited resources, and the decisions we make today will have a profound affect on the future of humanity.

Using resources and energy from space will enable continued growth and the spread of prosperity to the developing world without destroying our planet. Our minimal investment in space exploration (less than 1 percent of the U.S. budget) reaps tremendous intangible benefits in almost every aspect of society, from technology development to high-tech jobs. When we reach the point of sustainable space operations we will be able to transform the world from a place where nations quarrel over scarce resources to one where the basic needs of all people are met and we unite in the common adventure of exploration. The first step is a sustainable permanent human lunar settlement. 

1ac Leadership Adv

Advantage _____ is Leadership

There is a race to secure lunar resources now. It will determine global energy leadership --- rebooting NASA moon plans are key to maintaining hegemony

Hatch, 10 – Executive Notes and Comments Editor, Emory International Law Review (2010, Benjamin, Emory International Law Review, “Dividing the Pie in the Sky: the Need for a New Lunar Resources Regime,” vol. 24, rev. 229, http://www.law.emory.edu/fileadmin/journals/eilr/24/24.1/Hatch.pdf)RK
While the notion of traveling to the Moon to secure a rare isotope, which may help an experimental, untested, and dangerous energy source, may sound not only impractical but insane, states are currently discussing and planning for exploratory trips to the Moon to investigate mining Helium-3. n57 The status of these programs will be briefly sketched below. n58 Suffice it to say that the pursuit of Helium-3 is no pipe dream. While going to the Moon to power the Earth may seem like a desperate measure, we certainly live in increasingly desperate times.

Regardless of whether the Moon is able to aid humanity in solving the impending energy crisis, the satellite will have further importance as states begin evaluating the feasibility of space colonization. While space colonization may seem like the stuff of pulp science fiction, states are actually considering attempting to build Moon bases and, in turn, populating Mars. n59 The International Space Station is a preliminary venture to determine the long-term effects of living outside the confines of the Earth. n60 Additionally, the Moon may be able to furnish valuable mineral ores not commonly found on the Earth. n61 As a result, a number of states are in the initial stages of planning on [*237] visiting the Moon to reap its potential benefits. n62 For these reasons, a new space race is about to commence, which will lead not only to competition on the Earth but to a jockeying for power in space and on the Moon itself. As a result, the law of outer space, and particularly of the Moon, is more relevant now than at any time since the end of the Cold War.

B. The Coming Politics of the Moon - Dramatis Personae

Probably more relevant than the substance of whether Helium-3 will be a viable solution to the world's energy problems is the fact that the most powerful nations on Earth believe that it is. Before surveying the relevant law that governs the Moon, it is instructive to know who the players in the new space race will be. In this section, I will briefly assess the current status of each spacefaring state's n63 publicly stated intentions regarding the Moon.

1. The United States of America

The United States of America is a key player in the future of the Moon. Of all spacefaring nations, only the United States has actually had its citizens reach the Moon. The first Moon landing was made on July 20, 1969. n64 The United States made several return visits later in 1969, 1971, and 1972. n65 No humans have set foot on the Moon since 1972. n66

On January 14, 2004, United States President George W. Bush announced a "new vision" n67 for space exploration. This vision included a commitment to return to the Moon between 2015 and 2020. n68 During this time, astronauts would be "living and working [on the Moon] for increasingly extended [*238] periods." n69 This increased human presence on the Moon would serve as an "important step for ... more ambitious missions," beginning with a visit to the planet Mars. n70

Towards this end, the National Aeronautics and Space Administration ("NASA") announced plans for a permanent lunar base on December 5, 2006. n71 NASA's goal was to permanently staff this base by 2024. n72 The staff would have "rotated in and out, as is done with the international space station." n73 To achieve this return to the Moon, NASA began the Constellation Program: a program that would develop both a new series of rockets as well as a new type of spacecraft that would be more conducive to travel to the Moon. n74 The Constellation Program would consequently signal the end of NASA's focus on the space shuttle program. n75

One of NASA's explicitly stated aims for this planned return to the Moon was to "establish one or more alternative energy sources for Earth based on lunar resources. Potential energy sources include Helium-3 mining for use in fusion reactors on Earth and supplying materials and components for assembly and operation of space solar power satellites ... ." n76

NASA's lunar ambitions have suffered a setback following the accession of the administration of President Barack Obama. Shortly after his inauguration, the President summoned a panel of experts unaffiliated with NASA to review the agency's lunar ambitions. n77 In September 2009, that panel argued that the Obama administration should reject plans for a return to the Moon based on high costs associated with the trip. n78 Additionally, the President's proposed [*239] Congressional budget for 2011 includes $ 2.5 billion for the purpose of ending the Constellation Program. n79

Dire as this may look for the future prospects of an American return to the Moon, a few observations must be made. First, there is reason to believe that the budgetary projection may not actually be the final word on the future of American lunar ambitions. During the 2008 presidential campaign, then Senator Obama stated that he intended to divert funding for the Constellation Program to public education, while ten months later he advocated increasing NASA's budget to facilitate its lunar ambitions. n80 While this inconsistency is reflective of the difficulty inherent in establishing a workable political platform, it also reflects the problem in striking the correct balance between the need to have a hand in the future of lunar resources while trying to keep costs manageable. As a result, it is entirely possible that this balance may again be reconsidered and that, as a result, the Constellation Program may continue.

It is also worth noting that NASA's current administrator has made statements that the Constellation Program will be replaced by a new program focused on a Mars landing without visiting the Moon. n81 It is difficult to understand how this program will succeed without the budget of the Constellation Program or without using the Moon as an intermediate launching point for future Mars visits (which was one of the goals of the Constellation Program n82). Ultimately, if NASA has serious desires to explore deeper into the solar system, it is probable that this exploration will be made possible only by a revival of a program designed to place humans on the Moon. Furthermore, it must be noted that, irrespective of American decisions, the rest of the countries described in this section remain committed to landing on the Moon and exploiting its resources. It is in the national security, energy, and economic interests of the United States to have a hand in the disposition of the lunar resources that the other great powers will be seeking.
Consequently, the remainder of this Comment will operate under the assumption that the present budgetary situation will be soon remedied, and that [*240] the United States will again allocate the money necessary to explore and develop lunar resources. n83

2. The Russian Federation

Until recently, Russia was the only country, other than the United States, that had actually sponsored manned spaceflight. The Soviet Union was responsible for the first artificial satellite to orbit the Earth as well as the first animal space test in 1957. n84

While Russia has never landed a person on the Moon, the Kremlin has announced plans to put a cosmonaut on the Moon by 2025, with a permanent Moon base to follow shortly thereafter. n85 Apparently, Russia had offered to have a cooperative Moon base with the United States, but its offer was rejected, n86 although further details as to why have not been made available. n87

Russia has openly admitted that its aims for lunar exploration are tied to the extraction of Helium-3. n88 Moreover, individuals within the Russian government have questioned American motives and suggested that NASA's Constellation Program's true lunar aim is Helium-3 extraction. n89 Erik Galimov of the Russian Academy of Sciences seemed to best articulate what the Kremlin was thinking, when he opined that NASA's plan would "enable the US to establish its control of the energy market 20 years from now and put the rest of the world on its knees as hydrocarbons run out." n90

[*241]

3. The People's Republic of China

On October 15, 2003, China became the third country to successfully put a human into outer space. n91 China intends to have a permanent facility that orbits the Moon by 2020 n92 and to conduct a moonwalk by 2024. n93 China views the exploration of the Moon as competitive and beneficial, as made clear by Ouyang Ziyuan, the head of the Chinese lunar program, when he stated: "We will provide the most reliable report on helium-3 to mankind... . Whoever first conquers the moon will benefit first." n94 According to Ouyang, "when obtaining nuclear power from helium-3 becomes a reality, the resource on the moon can be used to generate electricity for more than 10,000 years for the whole world." n95

4. Europe

While the only states that have placed humans in outer space are the United States, Russia, and China, they are not the only members of the club of spacefaring states. The nations of Europe, while not technically a state, do share a number of common agencies, one of which is the European Space Agency ("ESA"). n96 Although the ESA is not affiliated with the European Union, the members of the ESA include nearly all Western European states. n97 The ESA has ambitions to not only send humans into space but also to participate in the development of the Moon.

[*242] The ESA launched its first lunar satellite in September 2003. n98 The satellite's mission was successfully completed upon its planned crash into the Moon's surface in September 2006. n99 This first, small step for the ESA will not be the last. The ESA's new Aurora Programme is an international effort with the purpose of deploying humans and robots on the Moon and Mars in the foreseeable future. n100 Part of this development will be the construction of lunar bases. According to the current schedule, the ESA will construct a "global robotic village" on the Moon in 2016, to be followed in eight years by a manned base. n101

5. The Republic of India

India, like China, has both an overpopulation problem n102 and an ambitious design on space. India successfully launched its first lunar probe in November 2008. n103 It intends to conduct its first manned spaceflight by 2014 and a manned lunar mission by 2020, which would put India ahead of regional rival China in reaching the Moon. n104

While India is motivated by the potential for Helium-3 mining, its space development has an additional focus - national security. n105 India's Chief of the Army Staff stated that the space race between India and China needed to be accelerated so that India could counter Chinese attempts to militarize space. n106

6. Japan

Japan launched lunar probes in 2007, n107 and one Japanese Aerospace Exploration Agency ("JAXA") official has been quoted as saying that "the [*243] building of a manned moon base is part of our long-term plan, looking to about 20 years from now." n108 A plan to have a Moon base in place by 2025 was submitted to the Japanese government in 2005. n109 However, funding difficulties may delay or defeat Japanese lunar ambitions. n110

7. Summary

All of the leading world powers, and those states which aspire to enter "great power" status, are interested in the Moon. Given the American rejection of proposed Russian cooperation and the statements by the Indian military chief of staff, it is clear that the controversial theories about Helium-3 and fusion are leading to a global space race, with at least the head of the Chinese lunar program convinced that the first one there will win the prize. n111 Yet, getting to the Moon is just the first step. As one article has put it, there will be a lunar land grab. n112 With as many as five or six players, the Moon has the potential to be the battleground for the next "Great Game." n113 As in any other game, there need to be mutually agreed upon rules that will guide players' conduct. The only problem is that the current body of law that regulates outer space is ill-suited to provide a functional set of rules for the disposition of the Moon, as Part II will demonstrate.

Creating a permanent lunar presence is key to hard and soft power – checks global authoritarianism and Chinese dominance and ensures US access to space

Spudis, 10 - Staff Scientist at the Lunar and Planetary Institute (2/9/10, Paul D., SpaceRef.com, “The New Space Race,” http://www.spaceref.com/news/viewnews.html?id=1376)RK

The goal of the VSE is to create the capability to live ON the Moon and OFF its local resources with the goals of self-sufficiency and sustainability, including the production of propellant and refueling of cislunar transport vehicles. A system that is able to routinely go to and from the lunar surface is also able to access any other point in cislunar space. We can eventually export lunar propellant to fueling depots throughout cislunar space, where most of our space assets reside. In short, by going to the Moon, we create a new and qualitatively different capability for space access, a "transcontinental railroad" in space. Such a system would completely transform the paradigm of spaceflight. We would develop serviceable satellites, not ones designed to be abandoned after use. We could create extensible, upgradeable systems, not "use and discard." The ability to transport people and machines throughout cislunar space permits the construction of distributed instead of self-contained systems. Such space assets are more flexible, more capable and more easily defended than conventional ones.
The key to this new paradigm is to learn if it is possible to use lunar and space resources to create new capabilities and if so, how difficult it might be. Despite years of academic study, no one has demonstrated resource extraction on the Moon. There is nothing in the physics and chemistry of the materials of the Moon that suggests it is not possible, but we simply do not know how difficult it is or what practical problems might arise. This is why resource utilization is an appropriate goal for the federal space program. As a high-risk engineering research and development project, it is difficult for the private sector to raise the necessary capital to understand the magnitude of the problem. The VSE was conceived to let NASA answer these questions and begin the process of creating a permanent cislunar transportation infrastructure.

So where do we stand with the creation of such system? Is such a change in paradigm desirable? Are we still in a "space race" or is that an obsolete concept? The answers to some of these questions are not at all obvious. We must consider them fully, as this information is available to all space faring nations to adopt and adapt for their own uses.

A new space race

The race to the Moon of the 1960's was an exercise in "soft power" projection. We raced the Soviets to the Moon to demonstrate the superiority of our technology, not only to them, but also to the uncommitted and watching world. The landing of Apollo 11 in July 1969 was by any reckoning a huge win for United States and the success of Apollo gave us technical credibility for the Cold War endgame. Fifteen years after the moon landing, President Reagan advocated the development of a missile defense shield, the so-called Strategic Defense Initiative (SDI). Although disparaged by many in the West as unattainable, this program was taken very seriously by the Soviets. I believe that this was largely because the United States had already succeeded in accomplishing a very difficult technical task (the lunar landing) that the Soviet Union had not accomplished. Thus, the Soviets saw SDI as not only possible, but likely and its advent would render their entire nuclear strategic capability useless in an instant.

In this interpretation, the Apollo program achieved not only its literal objective of landing a man on the Moon (propaganda, soft power) but also its more abstract objective of intimidating our Soviet adversary (technical surprise, hard power). Thus, Apollo played a key role in the end of the Cold War, one far in excess of what many scholars believe. Similarly, our two follow-on programs of Shuttle and Station, although fraught with technical issues and deficiencies as tools of exploration, had significant success in pointing the way towards a new paradigm for space. That new path involves getting people and machines to satellite assets in space for construction, servicing, extension and repair. Through the experience of ISS construction, we now know it is possible to assemble very large systems in space from smaller pieces, and we know how to approach such a problem. Mastery of these skills suggests that the construction of new, large distributed systems for communications, surveillance, and other tasks is possible. These new space systems would be much more capable and enabling than existing ones.

Warfare in space is not as depicted in science-fiction movies, with flying saucers blasting lasers at speeding spaceships. The real threat from active space warfare is denial of assets and access. Communications satellites are silenced, reconnaissance satellites are blinded, and GPS constellations made inoperative. This completely disrupts command and control and forces reliance on terrestrially based systems. Force projection and coordination becomes more difficult, cumbersome and slower.

Recently, China tested an ASAT weapon in space, indicating that they fully understand the military benefits of hard space power. But they also have an interest in the Moon, probably for "soft power" projection ("Flags-and-Footprints") at some level. Sending astronauts beyond low Earth orbit is a statement of their technical equality with the United States, as among space faring nations, only we have done this in the past. So it is likely that the Chinese see a manned lunar mission as a propaganda coup. However, we cannot rule out the possibility that they also understand the Moon's strategic value, as described above. They tend to take a long view, spanning decades, not the short-term view that America favors. Thus, although their initial plans for human lunar missions do not feature resource utilization, they know the technical literature as well as we do and know that such use is possible and enabling. They are also aware of the value of the Moon as a "backdoor" to approach other levels of cislunar space, as the rescue of the Hughes communications satellite demonstrated.

The struggle for soft power projection in space has not ended. If space resource extraction and commerce is possible, a significant question emerges - What societal paradigm shall prevail in this new economy? Many New Space advocates assume that free markets and capitalism is the obvious organizing principle of space commerce, but others might not agree. For example, to China, a government-corporatist oligarchy, the benefits of a pluralistic, free market system are not obvious. Moreover, respect for contract law, a fundamental reason why Western capitalism is successful while its implementation in the developing world has had mixed results, does not exist in China. So what shall the organizing principle of society be in the new commerce of space resources: rule of law or authoritarian oligarchy? An American win in this new race for space does not guarantee that free markets will prevail, but an American loss could ensure that free markets would never emerge on this new frontier.
Why are we going to the Moon?

In one of his early speeches defending the Apollo program, President John F. Kennedy laid out the reasons that America had to go the Moon. Among the many ideas that he articulated, one stood out. He said, "whatever men shall undertake, free men must fully share." This was a classic expression of American exceptionalism, that idea that we must explore new frontiers not to establish an empire, but to ensure that our political and economic system prevails, a system that has created the most freedom and the largest amount of new wealth in the hands of the greatest number of people in the history of the world. This is a statement of both soft and hard power projection; by leading the world into space, we guarantee that space does not become the private domain of powers who view humanity as cogs in their ideological machine, rather than as individuals to be valued and protected.

The Vision was created to extend human reach beyond its current limit of low Earth orbit. It made the Moon the first destination because it has the material and energy resources needed to create a true space faring system. Recent data from the Moon show that it is even richer in resource potential than we had thought; both abundant water and near-permanent sunlight is available at selected areas near the poles. We go to the Moon to learn how to extract and use those resources to create a space transportation system that can routinely access all of cislunar space with both machines and people. Such a system is the logical next step in both space security and commerce. This goal for NASA makes the agency relevant to important national interests. A return to the Moon for resource utilization contributes to national security and economic interests as well as scientific ones.
There is indeed a new space race. It is just as important and vital to our country's future as the original one, if not as widely perceived and appreciated. It consists of a struggle with both hard and soft power. The hard power aspect is to confront the ability of other nations to deny us access to our vital satellite assets of cislunar space. The soft power aspect is a question: how shall society be organized in space? Both issues are equally important and both are addressed by lunar return. Will space be a sanctuary for science and PR stunts or will it be a true frontier with scientists and pilots, but also miners, technicians, entrepreneurs and settlers? The decisions made now will decide the fate of space for generations. The choice is clear; we cannot afford to relinquish our foothold in space and abandon the Vision for Space Exploration. 

Democracy prevents several scenarios for extinction

Diamond, 96 (Larry, Promoting Democracy in the 1990s, "1. Why Promote Democracy?" wwics.si.edu/subsites/ccpdc/pubs/di/1.htm, JMP)
 

OTHER THREATS 
This hardly exhausts the lists of threats to our security and well-being in the coming years and decades. In the former Yugoslavia nationalist aggression tears at the stability of Europe and could easily spread. The flow of illegal drugs intensifies through increasingly powerful international crime syndicates that have made common cause with authoritarian regimes and have utterly corrupted the institutions of tenuous, democratic ones. Nuclear, chemical, and biological weapons continue to proliferate. The very source of life on Earth, the global ecosystem, appears increasingly endangered. Most of these new and unconventional threats to security are associated with or aggravated by the weakness or absence of democracy, with its provisions for legality, accountability, popular sovereignty, and openness. 
LESSONS OF THE TWENTIETH CENTURY 
The experience of this century offers important lessons. Countries that govern themselves in a truly democratic fashion do not go to war with one another. They do not aggress against their neighbors to aggrandize themselves or glorify their leaders. Democratic governments do not ethnically "cleanse" their own populations, and they are much less likely to face ethnic insurgency. Democracies do not sponsor terrorism against one another. They do not build weapons of mass destruction to use on or to threaten one another. Democratic countries form more reliable, open, and enduring trading partnerships. In the long run they offer better and more stable climates for investment. They are more environmentally responsible because they must answer to their own citizens, who organize to protest the destruction of their environments. They are better bets to honor international treaties since they value legal obligations and because their openness makes it much more difficult to breach agreements in secret. Precisely because, within their own borders, they respect competition, civil liberties, property rights, and the rule of law, democracies are the only reliable foundation on which a new world order of international security and prosperity can be built.
Current policy signals abdication of U.S. space leadership --- this eviscerates hegemony and cedes control of the Moon to China

Schmitt, Former U.S. Senator and twelfth and last man to set foot on the Moon, as lunar module pilot for Apollo 17, 10 (2/6/10, Harrison J., “Obama space policy cedes Moon to China, Space Statin to Russia and Liberty to the Ages,” http://www.freerepublic.com/focus/f-news/2445788/posts, JMP)

The Administration finally has announced its formal retreat on American Space Policy after a year of morale destroying clouds of uncertainty. The lengthy delay, the abandonment of human exploration, and the wimpy, un-American thrust of the proposed budget indicates that the Administration does not understand, or want to acknowledge, the essential role space plays in the future of the United States and liberty. This continuation of other apologies and retreats in the global arena would cede the Moon to China, the American Space Station to Russia, and assign liberty to the ages.

The repeated hypocrisy of this President continues to astound. His campaign promises endorsed what he now proposes to cancel. His July celebration of the 40th Anniversary of the first Moon landing now turns out to be just a photo op with the Apollo 11 crew. With one wave of a budget wand, the Congress, the NASA family, and the American people are asked to throw their sacrifices and achievements in space on the ash heap of history.

Expenditures of taxpayer provided funds on space related activities find constitutional justification in Article I, Section 8, Clause 8, that gives Congress broad power to ˛promote the Progress of Science and the useful Arts.˛ In addition, the Article I power and obligation to łprovide for the Common Defence˛ relates directly to the geopolitical importance of space exploration at this frontier of human endeavor. A space program not only builds wealth, economic vitality, and educational momentum through technology and discovery, but it also sets the modern geopolitical tone for the United States to engage friends and adversaries in the world. For example, in the 1980s, the dangerous leadership of the former Soviet Union believed America would be successful in creating a missile defense system because we succeeded in landing on the Moon and they had not. Dominance in space was one of the major factors leading to the end of the Cold War.
With a new Cold War looming before us, involving the global ambitions and geopolitical challenge of the national socialist regime in China, President George W. Bush put America back on a course to maintain space dominance. What became the Constellation Program comprised his January 14, 2004 vision of returning Americans and their partners to deep space by putting astronauts back on the Moon, going on to Mars, and ultimately venturing beyond. Unfortunately, like all Administrations since Eisenhower and Kennedy, the Bush Administration lost perspective about space. Inadequate budget proposals and lack of Congressional leadership and funding during Constellation's formative years undercut Administrator Michael Griffin's effort to implement the Program after 2004. Delays due to this under-funding have rippled through national space capabilities until we must retire the Space Shuttle without replacement access to space. Now, we must pay at least $50 million per seat for the Russians to ferry Americans and others to the International Space Station. How the mighty have fallen.

Not only did Constellation never received the Administration's promised funding, but the Bush Administration and Congress required NASA 1) to continue the construction of the International Space Station (badly under-budgeted by former NASA Administrator O'Keefe, the OMB, and ultimately by the Congress), 2) to accommodate numerous major over-runs in the science programs (largely protected from major revision or cancellation by narrow Congressional interests), 3) to manage the Agency without hire and fire authority (particularly devastating to the essential hiring of young engineers), and 4) to assimilate, through added delays, the redirection and inflation-related costs of several Continuing Resolutions. Instead of fixing this situation, the current Administration let go Administrator Griffin, the best engineering Administrator in NASA's history, and now has cancelled Constellation. As a consequence, long-term access of American astronauts to space rests on the untested success of a plan for the łcommercial˛ space launch sector to meet the increasingly risk adverse demands of space flight.

Histories of nations tell us that an aggressive program to return Americans permanently to deep space must form an essential component of national policy. Americans would find it unacceptable, as well as devastating to liberty, if we abandon leadership in space to the Chinese, Europe, or any other nation or group of nations. Potentially equally devastating to billions of people would be loss of freedom's access to the energy resources of the Moon as fossil fuels diminish and populations and demand increase.
In that harsh light of history, it is frightening to contemplate the long-term, totally adverse consequences to the standing of the United States in modern civilization if the current Administration's decision to abandon deep space holds. Even a commitment to maintain the International Space Station using commercial launch assets constitutes a dead-end for Americans in space. At some point, now set at the end of this decade, the $150 billion Station becomes a dead-end and would be abandoned to the Russians or just destroyed, ending America's human space activities entirely.

What, then, should be the focus of national space policy in order to maintain leadership in deep space? Some propose that we concentrate only on Mars. Without the experience of returning to the Moon, however, we will not have the engineering, operational, or physiological insight for many decades to either fly to Mars or land there. Others suggest going to an asteroid. As important as diversion of an asteroid from collision with the Earth someday may be, just going there hardly stimulates łScience and the useful Arts˛ anything like a permanent American settlement on the Moon! Other means exist, robots and meteorites, for example, to obtain most or all of the scientific value from a human mission to an asteroid. In any event, returning to the Moon inherently creates capabilities for reaching asteroids to study or divert them, as the case may be.
Returning to the Moon and to deep space constitutes the right and continuing space policy choice for the Congress of the United States. It compares in significance to Jefferson's dispatch of Lewis and Clark to explore the Louisiana Purchase. The lasting significance to American growth and survival of Jefferson's decision cannot be questioned. Human exploration of space embodies the same basic instincts as the exploration of the West ­ the exercise of freedom, betterment of one's conditions, and curiosity about nature. Such instincts lie at the very core of America's unique and special society of immigrants.

Over the last 150,000 years or more, human exploration of Earth has yielded new homes, livelihoods, know how, and resources as well as improved standards of living and increased family security. Government has directly and indirectly played a role in encouraging exploration efforts. Private groups and individuals take additional initiatives to explore newly discovered or newly accessible lands and seas. Based on their specific historical experience, Americans can expect benefits comparable to those sought and won in the past also will flow from their return to the Moon, future exploration of Mars, and the long reach beyond. To realize such benefits, however, Americans must continue as the leader of human activities in space. No one else will hand them to us. Other than buying our national debt, China does not believe in welfare for the U.S.

With a permanent resumption of the exploration of deep space, one thing is certain: our efforts will be as significant as those of our ancestors as they migrated out of Africa and into a global habitat. Further, a permanent human presence away from Earth provides another opportunity for the expansion of free institutions, with all their attendant rewards, as humans face new situations and new individual and societal challenges.

Returning to the Moon first and as soon as possible meets the requirements for an American space policy that maintains deep space leadership, as well as providing major new scientific returns. Properly conceived and implemented, returning to the Moon prepares the way to go to and land on Mars. This also can provide a policy in which freedom-loving peoples throughout the world can participate as active partners.

The Congressionally approved Constellation Program, properly funded, contains most of the technical elements necessary to implement a policy of deep space leadership, particularly because it includes development of a heavy lift launch vehicle, the Ares V. In addition, Constellation includes a large upper stage for transfer to the Moon and other destinations, two well conceived spacecraft for transport and landing of crews on the lunar surface, strong concepts for exploration and lunar surface systems, and enthusiastic engineers and managers to make it happen if adequately supported. The one major missing component of a coherent and sustaining deep space systems architecture may be a well-developed concept for in-space refueling of spacecraft and upper rockets stages. The experience base for developing in-space refueling capabilities clearly exists.

Again, if we abandon leadership in deep space to any other nation or group of nations, particularly a non-democratic regime, the ability for the United States and its allies to protect themselves and liberty will be at great risk and potentially impossible. To others would accrue the benefits ­ psychological, political, economic, and scientific ­ that the United States harvested as a consequence of Apollo's success 40 years ago. This lesson has not been lost on our ideological and economic competitors.
American leadership absent from space? Is this the future we wish for our progeny? I think not. Again, the 2010 elections offer the way to get back on the right track. 

Perception of space dominance is key to overall U.S. hegemony --- deters Chinese invasion of Taiwan

Vorenberg 8 (2/12/08, Sue, Sante Fe New Mexican, “Scientists: U.S. power at stake in space race: Nation's success in moon project could prevent wars, earn right to lucrative helium mining”, http://www.santafenewmexican.com/Local%20News/Space-Technology-and-Applications-International-Forum-Scientist, eLibrary) NYan

The underlying political message of space exploration and development is that our nation is powerful and strong, scientists at a space conference here said Tuesday. 

Presidential candidates seem focused on using NASA's budget for things other than space exploration, but that would send the wrong message to growing nations like China, said two speakers at the Space Technology and Applications International Forum. 

The U.S. remains the only country that has landed on the moon. But under NASA's current budget, China is likely to get there before the U.S. returns. 

"We must beat the People's Republic of China to the moon," said John Brandenburg, a senior propulsion scientist at Orbital Technologies Inc. in Wisconsin and a former scientist at Sandia National Laboratories. "A race to the moon is not a land war in Asia. And a race to the moon is one we can win." 

Beating China to the moon might actually stop that country from invading Taiwan, he said, because it will make the U.S. look stronger to the international community. "We can't win a land war in Asia," Brandenburg added. 

And while the idea of increasing NASA's budget might not be popular, using NASA to send that sort of message to other countries is something the current crop of political candidates needs to consider, said Tom Taylor, vice president of Lunar Transportation Systems Inc. in Las Cruces. 

"I worry about some of the politics we see in this election year, and that politicians are looking at NASA's budget as a way to educate the masses rather than to push forward with space exploration," he said. 

Deterring wars is often more psychological than reality-based, Brandenburg said, and a U.S. presence on the moon sends a strong signal that our nation is still a technological powerhouse. 
"Our efforts in space are an indication of our wealth," Brandenburg said. "If we don't progress in space, people see us as a paper tiger. When we're in space, we're seen as a titanium tiger." 

Skylab's premature descent through the atmosphere in July 1979 might have encouraged Iranian militants in November 1979 to take over the U.S. embassy in Tehran and capture hostages, he said, because it appeared that U.S. power was fading. "If we look weak in space, bad things tend to happen on Earth," Brandenburg said. 

One of the biggest concerns is that the space shuttle program will stop in 2010, and the U.S. will have no way to get to the international space station -- other than hitching a ride with the Russians -- for at least four years as the next generation of U.S. space vehicles comes online, he said. 

If we're not first to go back to the moon, other countries will get there first in the not-so-distant future, perhaps in the next 20 years or so, Taylor said. 

And those countries could grab up access to helium 3 -- a source of clean, powerful fusion energy that could replace the entire power generation structure on Earth. 
"While it's a little early to speculate, helium 3 is worth about $12 billion per 2,000 pounds -- if we could mine it on the moon, it would change our entire nuclear industry," Taylor said. "If other countries get there first, I fear that our nation will drop into some lesser status." 

From a pure resource perspective, mining helium 3 could turn the U.S. into the top power producer in the world, Brandenburg said. "Once you get helium 3 on the moon, the moon becomes the new Persian Gulf," he said. "It's worth about 5,000 Saudi Arabias." 
And while in the end, everything comes down to tight budgets in Washington, the two scientists say they still hope politicians will keep the bigger picture in mind and consider the next round of the space race is not something we want to lose. 

"Resources are always tight in any society," Brandenburg said. "But you have to remember that exploration almost always leads to greater wealth." 

A China-Taiwan conflict will escalate and cause extinction
Cheong, 2000 – East Asia Correspondent (Ching Cheong, The Straits Times, “No one gains in war over Taiwan,” 6-25-2000, Lexis-Nexis Universe)
A cross-strait conflict, even at the lowest end of the intensity scale, will suffice to truncate, if not to reverse, the steep GNP growth trends of the past few years.

Other than the quantifiable losses from disrupted trade flows, there is also the longer-term damage to consider.

For example, it took Taiwan almost three decades to establish itself as the third largest producer of information technology (IT) products in the world. It is now the island's single largest foreign exchange earner.

The Sept 21 earthquake last year demonstrated the risk involved in Taiwan's dependence on the IT industry.

A few days of power blackouts disrupted chip-manufacturing operations on the island, which in turn sent prices of these components soaring worldwide.

Not surprisingly, a scramble followed for alternative sources of supply.

A blockade lasting three months will devastate the industry in Taiwan.

Similarly, it has taken China more than two decades to establish itself as the second largest recipient of private direct investment.

In recent years, such investment has amounted to more than 20 per cent of China's total capital formation.

A capital outflow will follow if there is trouble across the strait.

Other than China and Taiwan, Japan's economy is likely to be hurt too if the blockade disrupts its "life-line" -the sea lane through which flows its supplies of oil and other commodities.

Though no physical loss will be incurred, the blockade will force up prices across the board as Japan is so dependent on this sea lane.

The Asean region stands to gain in the short run.

Those with strong IT industries, like Singapore and Malaysia, will carve a big slice from what was previously Taiwan's share.

Similarly, as investment flees China, the Asean countries might be able to intercept this flow and benefit thereby.

Politically, the blockade is likely to provoke Sino-phobia in the region.

Japan's rightwing forces will seize this golden opportunity to demand a revision of the post-war Constitution prohibiting its rearmament.

Asean countries having territorial disputes with Beijing in the South China Sea will beef up their defence budgets.

Ethnic Chinese population in these countries may have to contend with increased suspicion or worse as Sino-phobia rises.

The US stands to gain. So long as its stays on the sidelines, it does not lose the Chinese market. At the same time its defence industry gains as countries in the region start stocking up on arms in anticipation of trouble.

DESTROYING THE TAIWAN MILITARY

THE medium intensity scenario postulates a situation in which Beijing wages a war against Taiwan.

The objective here is to obliterate its military capability which is seen as underpinning its independence movement.

The outcome: Taiwan is brought to its knees but only after widespread death and destruction have been inflicted on the island and the coastal provinces of China.
In this scenario, the US while feeling obliged to support Taiwan militarily is not party to a full-scale war with China.

Washington's primary concern would be to keep it to a "limited war" to prevent hostilities from spinning out of control. Limited though it may be, the war will set back the economies of China and Taiwan by at least two to three decades.

All the short-term gains enjoyed by the Asean countries in the low-intensity scenario will be nullified as the conflict intensifies.

In this medium-intensity scenario, no one gains.

Politically, all countries are forced to take sides.

This decision is particularly hard to make in those countries having a sizeable ethnic-Chinese population.

THE DOOMSDAY SCENARIO

THE high-intensity scenario postulates a cross-strait war escalating into a full-scale war between the US and China. If Washington were to conclude that splitting China would better serve its national interests, then a full-scale war becomes unavoidable.
Conflict on such a scale would embroil other countries far and near and -horror of horrors -raise the possibility of a nuclear war.
Beijing has already told the US and Japan privately that it considers any country providing bases and logistics support to any US forces attacking China as belligerent parties open to its retaliation.

In the region, this means South Korea, Japan, the Philippines and, to a lesser extent, Singapore.

If China were to retaliate, east Asia will be set on fire.

And the conflagration may not end there as opportunistic powers elsewhere may try to overturn the existing world order.

With the US distracted, Russia may seek to redefine Europe's political landscape. The balance of power in the Middle East may be similarly upset by the likes of Iraq.

In south Asia, hostilities between India and Pakistan, each armed with its own nuclear arsenal, could enter a new and dangerous phase.
Will a full-scale Sino-US war lead to a nuclear war?

According to General Matthew Ridgeway, commander of the US Eighth Army which fought against the Chinese in the Korean War, the US had at the time thought of using nuclear weapons against China to save the US from military defeat.

In his book The Korean War, a personal account of the military and political aspects of the conflict and its implications on future US foreign policy, Gen Ridgeway said that US was confronted with two choices in Korea -truce or a broadened war, which could have led to the use of nuclear weapons.

If the US had to resort to nuclear weaponry to defeat China long before the latter acquired a similar capability, there is little hope of winning a war against China 50 years later, short of using nuclear weapons.
The US estimates that China possesses about 20 nuclear warheads that can destroy major American cities. Beijing also seems prepared to go for the nuclear option.
A Chinese military officer disclosed recently that Beijing was considering a review of its "non first use" principle regarding nuclear weapons.

Major-General Pan Zhangqiang, president of the military-funded Institute for Strategic Studies, told a gathering at the Woodrow Wilson International Centre for Scholars in Washington that although the government still abided by that principle, there were strong pressures from the military to drop it.

He said military leaders considered the use of nuclear weapons mandatory if the country risked dismemberment as a result of foreign intervention.

Gen Ridgeway said that should that come to pass, we would see the destruction of civilisation.
There would be no victors in such a war. While the prospect of a nuclear Armaggedon over Taiwan might seem inconceivable, it cannot be ruled out entirely, for China puts sovereignty above everything else.
Specifically, mining lunar resources is key to check Chinese monopoly and control of rare-earth-elements

David, has been reporting on the space industry for more than five decades, 10 (10/4/10, Leonard,  past editor-in-chief of the National Space Society's Ad Astra and Space World magazines and has written for SPACE.com since 1999 “Is Mining Rare Minerals on the Moon Vital to National Security?” http://www.space.com/9250-mining-rare-minerals-moon-vital-national-security.html, JMP)

The seemingly barren moon may actually be a treasure-trove of priceless resources: a potentially bountiful, mineral-rich ? yet untapped ? cosmic quarry. Still, few see the moon as an alluring mining site, ripe for the picking of rare elements of strategic and national security importance.

Here on Earth, China recently blocked the export of rare earth elements to Japan for use in an array of products; from wind turbines and glass for solar panels to use in hybrid cars, and even guided missiles and other defense-oriented creations.

China is increasingly putting the pinch on quotas of such elements out of their country. And as the scarcity of these valuable minerals grows, so too does the concern in other nations regarding the availability of this limited resource. 

For instance, a recent report from the Congressional Research Service ? a study arm of the U.S. Congress ? reviewed the worldly use of rare earth elements for national defense.

The report looked at the production of elements such as europium and tantalum, among others, outside the United States and flagged the important issue of supply vulnerability.

The study pointed out that rare earth elements are used for new energy technologies and national security applications and asked: Is the United States vulnerable to supply disruptions of these elements? Are they essential to U.S. national security and economic well-being?

Among the policy options flagged in the Congressional Research Service assessment is establishing a government-run economic stockpile and/or private-sector stockpiles. Doing so "may be a prudent investment," the study noted, and would contain supplies of specific rare earth elements broadly needed for "green initiatives" and defense applications.

Local concentrations

Given all the mineral mischief here on Earth, the moon could become a wellspring of essential resources ? but at what quality, quantity and outlay to extract? [10 Coolest New Moon Discoveries]

Providing a lunar look-see is Carle Pieters, a leading planetary scientist in the Department of Geological Sciences at Brown University in Providence, R.I.

"Yes, we know there are local concentrations of REE on the moon," Pieters told SPACE.com, referring to rare earth elements by their acronym REE. "We also know from the returned samples that we have not sampled these REE concentrations directly, but can readily detect them along a mixing line with many of the samples we do have."

Pieters is also principal investigator for NASA?s Moon Mineralogy Mapper, known as M3, which was carried on India?s Chandrayaan-1 lunar-orbiting spacecraft. That probe was lofted by the Indian Space Research Organization in October 2008 and operated around the moon until late August 2009.

Among other findings, the M3 gear found a whole new range of processes for mineral concentrations on the moon ? unappreciated until now.

For example, the M3 experiment detected a new lunar rock ? a unique mixture of plain-old plagioclase ? plentiful in the Earth?s crust and the moon?s highlands ? and pink spinel, an especially beautiful arrangement of magnesium, aluminum and oxygen that, in its purest forms, is prized as a gemstone here on Earth.

What about the whereabouts of precious elements sitting there on our celestial neighbor in gravitational lock?

Pieters said lunar scientists have a good idea how lunar rare earth elements became concentrated ? it occurred as part of the moon's magma ocean differentiation sequence. But it is now also recognized that "early events disrupted and substantially reorganized that process in ways we are still trying to decipher," she added.

With the recent, but limited, new data for the moon from the international fleet of lunar orbiters with remote sensing instruments ?? from Europe, Japan, China, India and now the United States, "we are beginning to see direct evidence for the activity of geologic processes that separate and concentrate different minerals," Pieters said.

On the moon, these areas and outcrops are local and small. Exposure is largely dependent on using impact craters as probes to the interior.

Current data are only sufficient to indicate the presence of some concentrations of minerals, but are inadequate to survey and map their character and distribution, Pieters observed.

Lunar KREEP creep

Also working in the lunar mineral fray is Leslie Gertsch, a space mining expert and deputy director of the Rock Mechanics and Explosives Research Center at the Missouri University of Science and Technology in Rolla. She?s got the low-down on KREEP.

KREEP is an acronym based on element symbols for the geochemical component in lunar rocks rich in potassium (K), rare-earth elements (REE), phosphorus (P), thorium, and other incompatible elements, Gertsch explained.

"These elements are not incorporated into common rock-forming minerals during magma crystallization ? hence they become enriched in the residual magma and in the rocks that finally do form from it. This is especially so on the moon," Gertsch said.

One popular model for the moon?s formation is that it solidified from a global magma ocean formed from material that aggregated after the young Earth impacted a Mars-sized planet, she explained.

KREEP is exposed on the lunar surface in certain areas, Gertsch said. Although rare earth elements are not themselves presently detectable by remote instruments, spotting thorium sharpens the ability to spot associated rare-earth elements on the moon's surface due to similar geochemical properties that caused them to crystallize under the same conditions, she added. 

"However, separating rare earth elements from each other is difficult," Gertsch noted, "because there are few properties where they differ significantly enough to permit efficient sorting of ore particles ? at least by standard methods."

Gertsch said that rare earth elements do sometimes occur in the ores of other metals.

"Presumably REE mixtures could be produced on the moon and shipped to Earth for more specific separation. Neither potential mining methods nor the economics of this particular approach have been studied, to my knowledge," Gertsch concluded.

Finding and refining

So let's say that the moon is rife with rare earth elements ?what now?

"I think that the economies of production hold sway here," said Dale Boucher, director of innovation at the Canada-based Northern Center for Advanced Technology Inc., in Sudbury, Ontario.

Boucher said that the presence of rare earth elements on the moon can only be truly determined by a dedicated lunar exploration program. That would entail not just orbital sensing techniques, but actual drill cores and sampling in a fashion similar to standard mining and mineral exploration practices here on Earth.
This will only provide gradation data -- but settle the issue of valuable rare elements on the moon ? "which can then be used to determine expected returned value and information on the viability of extraction of any particular element," Boucher explained.

Boucher said that another issue is not about just digging them up, but rather the entire process of finding and refining.

"It seems that there is significant quantity of REE's in North America, [it?s] just not profitable to refine them ... yet. What value is the strategic element in this? Can one put a price on this? If so, it may be economically viable to explore the moon and extract the REEs," Boucher said.

In the end, the Boucher said, the whole premise revolves on a cost per pound at the user's front door. "A very tough problem and well suited to a mining economist," he concluded.

Distant prospect

While lunar rare earth elements may or may not be up for grabs, there's still another resource on the moon of high-value, argues one expert.

"For rare earths, they are called rare for their low abundance, not economic value. However, some do have practical use in manufacturing, as in superconducting magnets," said Paul Spudis, a planetary scientist and leading advocate for exploring the moon at the Lunar and Planetary Institute in Houston.

Spudis said that moon-situated rare earth elements are in very low abundance, except in the KREEP terrain of the western near side.

"The only possible use of such I have heard of is the possibility of mining lunar thorium ? not a rare earth, strictly speaking, but associated with them ? to fuel nuclear reactors for power generation at a lunar base. Quite a distant prospect, I suspect," Spudis advised.

For Spudis, the real strategic lunar commodity is water.

"It's useful for life support, energy storage, and propellant. It can be extracted on the moon and exported to cislunar space to create a permanent transportation system," Spudis said. "That?s strategy for you!"

All this being said, a question: On the 20- to 50-year timeframe, are there valuable or strategic resources on the moon?

"It is not possible to fully predict what will be important in the future, but I expect the answer is yes," Pieters said.

"Resource knowledge is one aspect of lunar exploration that certainly drives the non-US space-faring nations. It is disappointing that planners in our [U.S.] space program have not invested in that scope or time scale," Pieters added. "Other than the flurry over looking for water in lunar polar shadows, no serious effort has been taken to document and evaluate the mineral resources that occur on Earth?s nearest neighbor. Frustrating!"

That’s key to nuclear primacy 

Kennedy, 10 (J. Kennedy, March, President of Wings Enterprises, “Critical and Strategic Failure of Rare Earth Resources,” http://www.smenet.org/rareEarthsProject/TMS-NMAB-paperV-3.pdf, da 11/16, mat)

The national defense issues are equally important. Rare earths are critical components for military jet engines, guided missiles and bombs, electrical countermeasures, anti-missile systems, satellite communication systems and armor, yet the U.S. has no domestic sources. Innovation Drives Industry – Industry Carries the Economy Advances in Materials Science are a result of tireless innovation; innovation seeking improvements in the performance and characteristics of material properties or a change in their form or function. Much of this work must eventually translate into commercial and military applications. Today many advances in material science are achieved through the application of rare earth oxides, elements and alloys. This group of elements, also known as the lanthanide series, represents the only known bridge to the next level of improved performance in the material properties for many metallurgical alloys, electrical conductivity, and instrument sensitivity and in some cases a mechanical or physical change in function. These lanthanides hold unique chemical, magnetic, electrical, luminescence and radioactive shielding characteristics. Combined with other elements they can help maintain or alter physical and structural characteristics under changing conditions. Today, these rare earth elements are essential to every computer hard drive, cell phone, energy efficient light bulb, many automotive pollution control devices and catalysts, hybrid automobiles and most, if not all, military guidance systems and advanced armor. Tomorrow, they will be used in ultra capacity wind turbines, magnetic refrigeration, zero emission automobiles, superconductors, sub-light-speed computer processors, nano-particle technologies for material and metallurgical applications, structurally amorphous metals, next generation military armor and TERFENOL-D Radar. America must lead in these developments. The entire U.S. defense system is completely interdependent upon REO enhanced technologies for our most advanced weapons guidance systems, advanced armor, secure communications, radar, advanced radar systems, weapons triggering systems and un-manned Drones. REO dependent weapons technologies are predominantly represented in our ‘first strike’ and un-manned capabilities. This national defense issue is not a case of limited exposure for first-strike capabilities. This first-strike vulnerability translates into risk exposure in every level of our national defense system, as the system is built around our presumptive technological and first-strike superiority. Yet the DoD has abandon its traditional procurement protocols for “strategic and critical” materials and components for weapons systems in favor of “the principles of free trade.”

Cementing access to lunar resources also sustains U.S. technological leadership and military hegemony --- a number of Asian states are vying for resources to challenge the U.S.

Lele, Research Fellow, Institute for Defence Studies and Analyses, 10 (November 2010, Ajey, Space Policy, “An Asian Moon race?” ScienceDirect, JMP)

The possibility of building a space platform which can be used for generating power and then beaming it back to the Earth is also being debated. According to Madhavan Nair, Chairman of ISRO, India is keen to work on such projects [32]. The Moon is considered the best place to build such platforms. Chinese scientists also believe that the Moon could serve as a new supplier of energy and resources for humankind. For them lunar development is crucial to the sustainable development of human beings on Earth. Ouyang Ziyuan, principal scientist of China’s lunar project, has said “Whoever first conquers the Moon will benefit first” [33].

Apart from the space sector the Asian states are developing various other important sectors of technology, including biotechnology. The Moon’s surface offers an opportunity to conduct research in this field. Biological experiments could be carried out on plants and animals under reduced gravity conditions and advanced research in new areas conducted. The pharmaceutical industry also might benefit from such research.

Overall lunar missions offer these states an opportunity to develop space-related industries like satellite manufacturing, remote sensing and navigation. They will also indirectly help them to further develop their IT sector, materials industry and MicroElectro-Mechanical Systems (MEMS) research and development. All these efforts are also expected to boost the science and technology sector in general and to bring economic benefits. 

4. Strategic significance of the Moon

Taken as a whole the lunar agenda of these three states suggests a continuing deep space policy. While their space agendas have largely been applications-driven, with the major thrust towards usage of space technologies for overall growth, in China, at least, the covert agenda of using space technologies as a tool for security has also been obvious. Now, with investments in deep space missions, all three states have begun articulating their long-term ambitions for space exploration for strategic purposes. Here the term ‘strategic’ should not be viewed through a narrow military lens. It could also mean ‘long-term’. In the 21st century the term has additional meanings associated with diplomacy and international relations, as well as having economic connotations.

Human exploration of the Solar System could be said to be a definitive open-ended programme, not just a 30-year effort [34]. Although the Asian states missed the first round of lunar exploration, with their successful launches they have taken a lead in the second round of lunar exploration. Even if it lacks the drama of the first, cold war-fuelled context, competition is just as much part of this new Moon race [35].

Overall ‘strategic’ interests need to be viewed from a technological, military, international cooperation/competition and economic point of view. A Moon mission, considered a major technological marvel, will always have the subtext of ‘nationalism’ in the background and states will surely exploit it for both tactical and strategic political benefits. It is nevertheless premature to look for direct military applicability while lunar missions are still in their initial stage. Also, to argue that Japan’s, China’s or India’s Moon activities have a hidden military agenda would be incorrect. What is important is that space technology is inherently dual-use technology and lunar missions need to be analysed from that perspective. Hence, broadly the growth of technology itself presents direct or indirect benefits for the military. It is also important to factor in the US view, since it is the only country so far to have successfully undertaken manned moon flights.

Nevertheless Moon missions do have purposes beyond scientific exploration. The basic advantage with such ambitious projects is that they help the development of frontier technologies. The nation starts investing in various scientific ventures which in turn find applicability in various other facets of life, which includes the armed forces. One major area for research and development in regard to lunar missions is the development of Deep Space Networks (DSN). Most of the scientific developments undertaken for this are expected to find major applicability in regard to various aspects of data handling.

Additional investments in regard to development of DSN technology would be essential to enable and enhance the next wave of space exploration. This is expected to lead to the development of new types of high-level information services, enabled by highcapacity connectivity [36]. DSN developments are also expected to lead to an increased emphasis on data networking and data processing applications.

First and foremost the ongoing missions will vastly increase the world’s digital knowledge of the Moon. It is expected that the state-of the art sensors on board the Asian craft will generate huge data sets, providing new knowledge about the Moon’s surface (stored in digitized form),which will be of immense importance for further research. Particular areas of interest at this stage are checking the viability of access to helium-3 [37], which is found in abundance on the Moon, alongside the overall availability of mineral resources, and studying the possibility of making a permanent base on the Moon [38].

The strategic issues related to Moon (and Mars) surface bases will be centred on development of enabling technologies, cost of missions, and international cooperation. The obvious path for tackling such issues will be through innovative and new means of international cooperation [39]. Yet the missions described above give no indication that substantial international cooperation is being envisaged. Only Chandrayan-1 could be said to be a mission with some amount of international cooperation, since half its sensors are from other countries.
This lack of international cooperation is probably not by default but by design. Observers feel that the technical and political motivations behind most of the planned missions leave little room for the international scientific community to team up on joint projects [40]. Interestingly, this may not be case in regard to missions to Mars, where there are indications that the Asian states are interested in bilateral or multilateral collaboration. For example, it has been proposed that China could collaborate with Russia on a Mars mission. It could be that states feel that any ‘race for resources’ in regard to Mars is not a financially and technologically viable proposal. Also, the Moon is often viewed as a gateway to Mars, so if the Moon is within a country’s reach then activities in respect of Mars could be controlled. On the other hand joint efforts over Mars missions could help with the transfer of technology, which could be used for Moon missions. 

Most of the Solar System is inhospitable to humans. States will probably never attempt to visit Mercury and Venus in person or venture to Jupiter and beyond. The “welcome mat” is out only on the Moon, Mars and the asteroids [41]. If humanity has to choose another planet to live on, the best choice is Mars because of its natural environment, which is similar to that of Earth[9]. Hence, at some point states are likely to factor Mars missions into their overall security calculus. It needs to be remembered that having human colonies on Mars may take another 200 years; hence states are not in a hurry to include Mars in their strategic planning. Since reaching the Moon is viewed as the first step to Mars, it currently makes more sense to concentrate on this.

Currently, The composition of future missions suggests that states would be operating robots on the Moon’s surface for the purpose of mineral analysis. The entire mission would be controlled from Earth. Missions on similar lines have already been undertaken successfully, particularly over Mars, by the USA. The logic is simple: if you can operate a robot on the Moon, you can operate it in an enemy state or on the battlefield. The issue is only that of the size and role of the robot. Future warfare is expected to see significant usage of robotic technology in various forms and robots developed for a Moon mission could be modified for the purposes of military usage. The radar networks developed for lunar activity could also help states in their intelligence gathering mechanisms. States’ C4ISR capabilities could undergo a revolution with the availability of high-speed data networking and data processing facilities. The strategic materials being developed for these missions could change the face of platform technology, with future military platforms like aircraft, tanks, ships and submarines expected to be more robust but extremely lightweight.

Once the Moon is conquered and its resources fall into the hands of a few limited states, the world could become divided into two groups, those with a lunar presence and those without. In such a scenario the Asian states would be approached by the have-nots as a means of getting access to the Moon’s wealth. This could allow them to conduct international collaboration on their own terms and larger economic benefits would follow. In at least some areas the technological leadership of the world might fall into their hands. 

4.1. The US angle

As we have seen, while space exploration may not hold the same strategic logic of the 1960s, this does not mean that its strategic significance has totally evaporated. However, the USA may be trying to downplay the strategic significance of the Moon today. In 1961 the then US Defence Secretary called the Apollo programme “part of the battle along the fluid front of the Cold War”. But in his 14 January 2004 speech then President George W Bush stated that the current Moon exploration initiative should be seen as a “part of a journey and not a race” [42].

The USA may be taking the view officially that it has already achieved much in this field and that others are just trying to imitate it and that too after a gap of four decades. But it fully understands that the purpose of looking at the Moon today is entirely different.

Few in the USA want to see the country appear to lag behind in this new Moon race. As former NASA administrator Michael Griffin put it, “If China were to achieve this before the return of a manned American spacecraft to the moon for the first time since 1972, the bare fact of accomplishment will have enormous, and not fully predictable, effects on global perceptions of the US leadership in the world”. According to the Washington Post, this observation was part of the draft of a statement prepared by Mr Griffin to submit to Congress but was subsequently deleted [43].

At least until the advent of the Obama administration NASA’s opinion on Moon and Mars programmes has had a nationalistic character. The October 2006 announcement of the new national US space policy and the US Air Forces’s Strategic Master Plan for FY 2006 and beyond designates space as the ‘ultimate high ground of US military operations’ [44]. Overall US space policy indicates that it has given substantial importance to space technologies in its strategic planning and the samewould be the case with its deep space thinking.

Given its potential as a base for geological study, a platform for astronomy, a laboratory to study the long-term effects of reduced gravity on humans, a test bed for future manned missions to Mars, or even a launch pad for unmanned craft on their way to the outer reaches of Solar System [45], not to mention achievable options in regard to energy security and replenishment of minerals on the Earth’s surface, it is nature that the USA will not want to miss the Moon bus and will make every effort to be the first in every related field. Japan, China and India understand the US dilemma and the former and latter may engage it in their Moon journey, at least in token form. On the other hand, China seems keen to catch the opportunity before the global programme of returning to the Moon is in full swing [46].

On 28 June 2010 President Obama announced the latest national space policy for the USA, which contains no specific mention of US interest in the Moon. However, the document does state that by 2025 the USA should began crewed missions beyond the Moon and, by mid-2030, send humans to orbit Mars and return them safely to Earth [47]. The same policy also states that a goal should be expanding international cooperation on mutually beneficial space activities. Looking at US relations particularly with Japan and India, it seems likely that the USA could engage these two nations in an ambitious human deep space programme. For the USA the days of a ‘contest’ for space supremacy are over and it is unlikely to mix its military requirements with a deep space mission. Financially and technologically, in the current climate, it would be extremely difficult for the USA to undertake a ‘solo’ programme. Just as happened with the ISS it is likely to prefer to have an international programme for this purpose and India and Japan could be the obvious choices. Since Obama’s space policy also promises to “pursue bilateral and multilateral transparency and confidence-building measures to encourage responsible actions in, and the peaceful use of, space”, it may also attempt to engage China. Doing so (and, if possible, isolating/containing Russia – which has issues with the missile defence programme) is very important to start the process of the development of a 21st century space regime. The deep space arena could be the best arena in which to start such cooperation, because it will take a minimum of two to three decades to judge exactly how mankind stands to reap benefits from these planets and develop human colonies on them. 

5. Conclusion

Japan’s, China’s and India’s drive to explore the Moon represents the case of deep space ambition supported by sound technological investments. The three countries have entered into this field with years of experience and success in other areas of space technology. Their achievements demonstrate that the construction of a lunar base is probably not too far beyond their technological capabilities. 

Their Moon and other deep space ambitions signify that they intend to change the unipolar world to one with multiple power centres and are using space technology as one of the components to do so. 

In the post-cold war era national security is seen more in terms of technological and economic strength. Military capability in many cases is a byproduct of a state’s technological and economic strengths. For rapidly growing economies like India and China access to cheap energy is vital. Strategically it is unwise to depend on any single source of energy; moreover many energy sources are finite. Hence, these states are looking for multiple answers to resolve the issue of energy security and one of the basic purposes behind their Moon mission is to examine the possibility of the usage of helium-3 as an energy source.
With the end of the Cold War, and particularly since the 11 September 2001 attacks, the view is that armed conflicts between nation-states (as opposed to within them) are on the decline and that in the future wars among states will be a rarity. However, geostrategic realities demonstrate that India faces both overt and covert threat from Pakistan; China and India have fought a war just four decades back and Japan is concerned about the activities of North Korea, which also has the tacit support of China. Naturally, security concerns will keep these states involved in continuously upgrading their defence infrastructure (although this may not be true in real terms in respect of Japan). Moon missions could allow them to enhance both their hard and soft power status.
Resources on Earth are becoming insufficient and the Moon could provide an alternative source of accumulation. Today these states are investing in the Moon with the full understanding that it has merits beyond the scientific realm. They understand that the development of frontier technologies for their missions will lead to huge developments in science, developments which will have significant strategic utility. The world has gained from its multinational ISS project. These states understand the value of such joint collaborations but at least for now are going ‘solo’. They are probably attempting to evaluate the exact strategic relevance of such missions, and international collaboration can always wait.
At the same time the Asian states cannot remain divorced from the effects of world events. In this era of global economic recession it may be difficult for them to sustain funding for such high-value projects. But, considering at the long-term benefits of such missions, it seems unlikely that these countries’ governments will put a stop to them. At the most they may be delayed but in the end Asia will surmount the Moon. 

Independently, the plan provides a quick stimulus for economic and scientific leadership which is key to U.S. military hegemony

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

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

We now have our best and brightest students in this country going into careers other than science, math and engineering. As a matter of fact, far too many of them are going into destructive pursuits. They are becoming lawyers and political scientists. Though we need a few of each of those, and we have got more than a few of each of those.

For the short-term, our economic superiority is at risk if we don’t turn out more scientists, mathematicians, and engineers, and for the longer-term, our national security is at risk. We will not continue to have the world’s best military unless we turn out scientists, mathematicians and engineers, well-trained, and in adequate numbers. And hopefully returning then to the Moon and on to Mars will provide the stimulus that encourages our young people to move into these careers that keep us the premiere economic nation in the world and the premier military nation in the world. So I think that this is an investment that will pay very well for our society. That is why I look forward to this hearing, and thank you all very much. 

The impact is global nuclear war

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

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

Griffin, 05 - NASA Administrator (12/2/05, Michael, Free Republic, “Leadership in Space - Speech by NASA Administrator Michael Griffin,” http://www.freerepublic.com/focus/f-news/1537483/posts)RK

I'm here today to talk about national and world leadership in space - what it means to me, and what I think it takes to achieve and maintain it. 

I'm certain that most of us here will agree that it is important for the United States to be a leader among the nations of the world, and that such leadership has many dimensions. Economic, cultural, diplomatic, moral and educational leadership are certainly major components of world leadership, and clearly we still live in a time when any wealthy and prominent nation must have the ability to defend itself and its allies. But true leadership also involves defining, and then pursuing, the frontiers that expand mankind's reach. It means occupying the cutting edge of science and technology. It means establishing world technical standards - as we have done in the computing and aviation industries - not through coercion but because we have developed a capability that others wish to use. It also means having the ability and determination to take the lead in building coalitions and partnerships to do those things that fulfill the dreams of mankind. And those dreams have always included the desire to see what lies beyond the known world. 

To journey beyond the known world today, we must leave Earth entirely. That is the long-held dream that has actively engaged our country and others for nearly 50 years, since our first primitive steps in the exploration of space became possible. And I firmly believe that in the 21st Century world that is taking shape as we speak, a vital part of world leadership will be leadership in the exploration and development of the space frontier. 

For many years, our country has been rightly recognized as the world leader in the exploration and use of space, and in developing and deploying the technologies that make space leadership possible. Our determination to be first on the Moon and preeminent in other space activities resulted in some of the iconic moments of the 20th Century, and helped to solidify American leadership in the generation after World War II. 

But, as they say, that was then and this is now. We cannot rest on nor be satisfied with past accomplishments. The true space age, in which humans will explore the worlds beyond our own, is just getting underway. Leadership in establishing a human presence in the Solar System will, in my judgment, be a key factor in defining world leadership back home on Earth for generations to come. 

Throughout history, the great civilizations have always extended the frontiers of their times. Indeed, this is almost a tautology; we define as "great" only those civilizations which did explore and expand their frontiers, thereby ultimately influencing world culture. And when, inevitably, some societies retreated from the frontiers they had pioneered, their greatness subsided as well. 

Today, other nations besides our own aspire to leadership on the space frontier. These nations are making progress, and they will undoubtedly utilize their advancements in space to influence world affairs. Their activities will earn them the respect, which is both sincere and automatic, that is accorded to nations and societies engaged in pioneering activities. These things are not in doubt, and so the question before us is this: when other nations reach the Moon, or Mars, or the worlds beyond, will they be standing with the United States, or will we be watching their exploits on television? The President has given us his answer. America will lead. Nearly two years ago, the President said, "We have undertaken space travel because the desire to explore and understand is part of our character. And that quest has brought tangible benefits that improve our lives in countless ways." He also said our Vision for Space exploration is a "journey, not a race." These words are unambiguous. They chart a course for action that is unmistakable. It is imperative that this commitment transcend any given Administration and any given Congress. 

Today, as other countries renew their commitment to space, America has the opportunity, and I would argue the obligation, to maintain our leadership role in space exploration. As we watch other countries commit to developing new exploration systems and technologies to expand into space, we too must remain committed to new advancements, lest we fall behind. In that regard, it may be significant to note that, of today's major spacefaring powers only Russia and China have spacecraft - Soyuz and Shenzhou - that are capable of returning crews from a trip to the Moon. 

Through the Vision for Space Exploration however, this country has a renewed commitment to maintain our leadership and restore the capabilities we set aside many years ago. The vote by two successive Congresses to support the Vision for Space Exploration outlined by President Bush two years ago offers wonderful evidence of national determination to regain lost ground in space. But beyond those very important congressional votes, there are some very serious challenges that we must face as a nation. We must think carefully about what the world of tomorrow will look like if the United States is not the preeminent spacefaring nation. And if we don't like that picture, if we truly want the United States to be the world leader in space now and in the future, there are a number of critical things we simply must decide to do. The Vision gives us the opportunity to take on the leading role in the exploration of space, not just for this century, but for centuries to come. But we have to seize that opportunity, and make it a reality. 

The first essential step is that American leadership in the exploration and development of the space frontier must be an explicit national goal. There must be continued and sustained bipartisan cooperation and agreement on the importance and necessity of American leadership in space, just as we are determined to be leaders in other areas such as defense, education, and scientific research. There need not, indeed there must not, be partisan debates over whether to have a vibrant space program or not. And we must get beyond revisiting this determination each year, or after an accident, or after a technical problem. 

In addition to needing national agreement on the importance of American leadership in space, we need to make this a commitment from generation to generation. Space exploration by its very nature requires the planning and implementation of missions and projects over decades, not years. Decades of commitment were required to build up our network of transcontinental railroads and highways, as well as our systems for maritime and aeronautical commerce. It will be no quicker or easier to build our highways to space, and the commitment to do it must be clear and sustaining. 

To ensure the success of the space program across a wide spectrum of political thought and down the generations, it is essential to have simple but compelling goals. The space community has an obligation to communicate to the country our plans to ensure America's leadership in space exploration. The President's Exploration Vision has established goals that people can understand and support - moving our space exploration activities beyond low Earth orbit, and returning to the Moon as a stepping-stone to Mars and other destinations beyond, such as the near-Earth asteroids. 

Broad support for these goals is certainly there. A recent Gallup poll indicated that, with funding levels at or below 1% of the Federal budget, three-quarters of Americans are supportive of our plans to return to the Moon and voyage to Mars. This is amazingly strong support for any government initiative, and I believe it provides a firm foundation upon which to build in the years ahead. The first step might be to explain that, actually, we're spending only 0.7% of the Federal budget! 

Still another key requirement for long-term leadership in space is the ability to build and maintain a strong international coalition of spacefaring nations. A critical component of this ability will always be our credibility in making agreements, and honoring them. In any partnership, the most critical commitments fall upon the senior partner. Since that, of course, is the role we wish to play, we must be thoughtful, deliberate and sure about any commitments we make. But once made, we need to keep them. I think we can all agree that one of the best results of the International Space Station program is the cooperation it has fostered among the participating nations. A prime goal of the President's Vision for Space Exploration is to continue and expand this cooperation as we plan for human lunar return. 

These are some of the key things we need to do if we Americans are indeed serious about being a leader on the space frontier. As we lift our eyes to the future, I see a space program that will bring hope, opportunity, and tangible benefits as we renew our commitment to lead in these endeavors. While we cannot predict today at what pace others will venture beyond Earth orbit and establish the first outposts on distant worlds, I earnestly believe those nations that are the most adept at reading the lessons of history will be taking the lead. 

I have mused often upon these lessons, looking for the patterns that can provide guidance for our own time. Indeed, if we were alive 500 years ago, or thereabouts, and a candlelight conference were held in Lisbon by the Portuguese Oceans Authority, no doubt we would be listening to such giants of exploration as Vasco da Gama and Pedro Alvares Cabral, the explorer who claimed Brazil for Portugal, explain how their activities would bring about Portugal's rise to global influence. 

Perhaps all of us would be speaking Portuguese today had not first Spain, and then later England, made a greater commitment to the discovery, exploration, and settlement of new territories. 

As an example of how the choices that nations make matter, not only for themselves, but also for the future of humanity, let us consider the case of John Cabot. Cabot, whose true name was Giovanni Caboto, was an Italian who sailed for the English government and with private merchants, after Spain and Portugal expressed no interest in his ideas on finding a westward passage to Asia. While exploring the coastal regions of North American in Newfoundland, he established the basis for England's claim to North America, and was the first to bring our language to the shores we now live. 

There are more recent examples of similar pivotal crossroads in our history. While American ingenuity, in the form of those quintessentially American inventors, Wilbur and Orville Wright, did lead the way into the era of powered flight, we tend to forget that we squandered our initial leadership in aviation. And so, ninety years ago, the National Advisory Committee for Aeronautics, NASA's major predecessor, was founded precisely because our nation's leaders feared the European nations already had a significant advantage in the development of strategically important aviation systems and technologies, just one decade into the age of flight. This was in fact true, and as a consequence, the air war of World War I was fought with European airplanes. 

But because we made a strong commitment at that time to this emerging field, the influence of American air power and aviation technology can, today, be seen in everything from the fact that we live in a world not dominated by fascism or communism, to the fact that when you fly anywhere in the world, say from Bangalore to Bangkok, the International Civil Aviation Organization dictates that pilots and air traffic controllers speak English. This is a lesson that cannot be learned too thoroughly: if we become complacent, other nations can and will surpass our achievements. 

As we look forward to the events that will define the 21st Century, as viewed by the historians of yet future centuries, there is no doubt that the expansion of human civilization into space will be among the great achievements of this era. We have the opportunity, and I would say the obligation, to lead this enterprise, to explore worlds beyond our own, and to help shape the destiny of this world for centuries to come. 

I am convinced that leadership in the world of the 21st Century and beyond will go to the nation that seeks to fulfill the dreams of mankind. We know what motivates those dreams. Exploring new territory when it becomes possible to do so has defined human striving ever since our remote ancestors migrated out of the east African plains. The human imperative to explore new territories, and to exploit the resources of these territories, will surely be satisfied, by others if not by us. What the United States gains from a robust, focused program of human and robotic space exploration is the opportunity to define the course along which this human imperative will carry us. 

The Vision for Space Exploration affords the United States nothing less than the opportunity to take the lead, not only in this century but in the centuries to follow, in advancing those interests of our nation that are very much in harmony with the interests of people throughout the world. Space will be explored and exploited by humans. The question is: which humans, from where, and what language will they speak? It is my goal that Americans will be always among them. If this is the future we wish to see, we have a lot of work to do to sustain the Vision which takes us there. To me, the choice could not be more compelling. 

I thank you for your hospitality today, and again extend my hertfelt thanks to all of you for your commitment to regaining the sense of initiative that has driven our past successes.

1ac Exploration / Mars Adv

Advantage ____ is Exploration
Extinction is possible now, lunar mining is vital to colonizing space and ensuring human survival – provides resources and development of human transportation and settlement

Lowman 8 – PhD, geophysicist (14 January 2008. “Why Go Back to the Moon?”  http://www.nasa.gov/centers/goddard/news/series/moon/why_go_back.html)


Returning to the 21st century: Given these splendid accomplishments by astronauts on the Moon, why bother to go back? Should we not "declare victory" and stay on (or near) Earth? Here are some reasons go back, although not necessarily to "colonize" the Moon. 
First, and most fundamental: the last few decades of space exploration and astronomy have shown that the universe is violent and dangerous, at least with respect to human life. To give a pertinent example: in 1908 an object of unknown nature – probably a comet – hit Siberia with a force equivalent to a hydrogen bomb. Had this impact happened a few hours later, allowing for the Earth’s rotation, this object would have destroyed St. Petersburg and probably much else. Going back some 65 million years, it is now essentially proven that an even greater impact wiped out not only the dinosaurs but most species living on Earth at the time. The importance of catastrophic impacts has only been demonstrated in recent decades, and space exploration has played a key role. 
The bleak conclusion to which these facts point is that humanity is vulnerable as long as we are confined to one planet. Obviously, we must increase our efforts to preserve this planet and its biosphere, an effort in which NASA satellites have played a vital role for many years. But uncontrollable external events may destroy our civilization, perhaps our species. We can increase our chances of long-term survival by dispersal to other sites in the solar system. 
Where can we go? At the moment, human life exists only on the Earth. But with modern technology, there are several other possibilities, starting with the Moon itself. Men have lived on the Moon for as long as three days, admittedly in cramped quarters, but they found the lunar surface easy to deal with and the Moon’s gravity comfortable and helpful. (Dropped tools, for example, didn’t float away into space as they do occasionally in Earth orbit.) To be sure, it would be an enormous and probably impossible task to transform the Moon into another Earth. However, it is clear that a lunar outpost comparable to, for example, the Little America of the 1930s, is quite feasible. 
But what could such an outpost accomplish? First, it could continue the exploration of the Moon, whose surface area is roughly that of North and South America combined. Six "landings" in North America would have given us only a superficial knowledge of this continent, and essentially none about its natural resources such as minerals, oil, water power, and soil. The Moon is a whole planet, so to speak, whose value is only beginning to be appreciated. 
The Moon is not only an interesting object of study, but a valuable base for study of the entire Universe, by providing a site for astronomy at all wavelengths from gamma rays to extremely long radio waves. This statement would have been unquestioned 30 years ago. But the succeeding decades of spectacular discoveries by space-based instruments, such as the Hubble Space Telescope, have led many astronomers such as Nobel Laureate John Mather to argue that the Moon can be by-passed, and that instruments in deep space at relatively stable places called Lagrangian points are more effective. 
A meeting was held at the Space Telescope Science Institute in Baltimore, in November 2006, on "Astrophysics Enabled by the Return to the Moon." This institute runs the Hubble Space Telescope program. However, the consensus emerging from the Baltimore meeting was that there are still valuable astronomical uses for instruments on the lunar surface. For example, low-frequency radio astronomy can only be effective from the far side of the Moon, where static from the Earth’s aurora is shielded. Another example of Moon-based astronomy can be the search for extraterrestrial intelligence (SETI), by radio telescopes that on the far side would be shielded from terrestrial interference. Small telescopes on the Moon’s solid surface could be linked to form interferometer arrays with enormous resolving power. Astronomy in a limited sense has already been done from the Moon, namely the Apollo 16 Ultraviolet telescope emplaced by Apollo astronauts and before that, the simple TV observations of Earth-based lasers by the Surveyor spacecraft. The much-feared lunar dust had no effect on these pioneering instruments. 
The Moon may offer mineral resources, so to speak, of great value on Earth. Apollo 17 astronaut Harrison Schmitt, working with the Fusion Technology Institute of the University of Wisconsin, has shown that helium 3, an isotope extremely rare on Earth, exists in quantity in the lunar soil, implanted by the solar wind. If – a very big if – thermonuclear fusion for energy is produced on Earth, helium 3 would be extremely valuable for fusion reactors because it does not make the reactor radioactive. A more practicable use of helium 3, being tested at the University of Wisconsin, is the production of short-lived medical isotopes. Such isotopes must now be manufactured in cyclotrons and quickly delivered before they decay. But Dr. Schmitt suggests that small helium 3 reactors could produce such isotopes at the hospital. In any event, research on the use of helium 3 would clearly benefit if large quantities could be exported to the Earth. 
Returning to the most important reason for a new lunar program, dispersal of the human species, the most promising site for such dispersal is obviously Mars, now known to have an atmosphere and water. Mars itself is obviously a fascinating object for exploration. But it may even now be marginally habitable for astronaut visits, and in the very long view, might be "terraformed," or engineered to have a more Earth-like atmosphere and climate. This was described in Kim Stanley Robinson’s trilogy, Red Mars and its successors Green and Blue Mars. A second Earth, so to speak, would greatly improve our chances of surviving cosmic catastrophes. 
Where does the Moon fit into this possibility? First, it would continue to give us experience with short interplanetary trips, which is what the Apollo missions were. These would demonstrably be relatively short and safe compared to Mars voyages, but would provide invaluable test flights, so to speak. More important, shelters, vehicles, and other equipment built for the Moon could be over-designed, and with modification could be used on Mars after being demonstrated at a lunar outpost. 
Where could humanity expand to beyond Mars and the Moon? At this point, still early in the history of space exploration, it is impossible to say. The Galilean satellites of Jupiter, in particular Ganymede, might be habitable, but we venture here far into the field of science fiction. However, an outpost on the Moon is clearly possible, and would provide an invaluable stepping-stone to Mars. A species living on three planets would be far more likely to have a long history than one living only on the Earth. 
To put the arguments for a return to the Moon, and a lunar outpost, in the most general terms: the Moon is essentially a whole planet, one that has so far been barely touched. But this new planet is only a few days travel away and we have already camped on it. To turn our backs on the Moon would be equivalent to European exploration stopping after Columbus’s few landings, or China’s destruction of its giant ships to concentrate on domestic problems in the 15th century.

Lunar mining is key to get to Mars – provides cheaper launches, fuel, and technological innovation

Dolzome et al in 10 (Dolzome, Mining and Explosives specialist. John Millis, About Guide for space and astronomy. David Morrison, NASA Lunar Science Institute Senior Scientist. 2010. “Mining the Moon Makes Mission to Mars Realistic” 

Why going to Mars is so important? Is it linked to Mars resources exploitation?

Amongst the impressive list of (good) reasons to start such a challenging endeavor, there has been, at that stage, very few or no mention of mining resources exploitation.

To which extend lunar mining operations would pave way for mission to mars?

Most of specialists agree on the following:

A lunar base built from locally extracted construction materials and metals would by-pass the limitation in term of embarked weight we are currently facing with Earth’s-launched rockets.

The Moon could be an excellent pit stop for further missions (propellant, energy, water, oxygen).

The Moon would also be a real size laboratory to assess and improved all the technology involved.

Lower attraction (1/6th of Earth’s) and absence of atmosphere, would make easier and cheaper spaceships take off to Mars and beyond.

Discovery of Lunar ice have been a major event.

Chandrayaan-1 detected in 2009 both water and hydroxyl molecules (oxygen and hydrogen atoms) trapped or mixed up in the regolith. This comes to confirm Deep Impact Probe and Cassini Space Probe unexpected readings.

“Finding water on the Moon has surprised and excited scientists. Water was not expected, since the moon rocks brought back by Apollo from the equatorial regions of the Moon were extremely dry. Since then more sensitive instruments have detected small amounts of water in chemical combination with other minerals. But the biggest discovery was of frozen water (ice) in some dark craters near the lunar north pole and south pole. The floors of these craters are among the coldest places in the solar system, so once a water molecule arrives there, it stays forever as ice. The amount of ice on these crater floors turns out to be larger than expected. This ice, which contains other molecules besides water, records the history of comet impacts on the Moon over the past billion years. In addition, we may someday be able to mine this ice and use the water to make rocket fuel and oxygen for astronauts to use”,wrote David Morrison, NASA Lunar Science Institute Senior Scientist

In 2010, John Millis, About Guide for Space & Astronomy wrote:

“Should We Return to the Moon? Is It Worth the Risk? (…) there are valuable resources on the Moon that we can use for other space missions. Particularly, liquid oxygen is a major component of the propellant needed for current space travel. NASA believes that this resource can be easily extracted from the Moon and stored at deposit sites for use by other missions -- particularly by a manned mission to Mars”.

The plan will spur further space exploration, asteroid defense and space tourism

Schmitt, Apollo 17 astronaut, 4 (October 2004, Harrison H., Popular Mechanics, “Mining the Moon,” vol. 181, no. 10, Academic Search Premier, JMP)

Returning to the moon would be a worthwhile pursuit even if obtaining helium-3 were the only goal. But over time the pioneering venture would pay more valuable dividends. Settlements established for helium-3 mining would branch out into other activities that support space exploration. Even with the next generation of Saturns, it will not be economical to lift the massive quantities of oxygen, water and structural materials needed to create permanent human settlements in space. We must acquire the technical skills to extract these vital materials from locally available resources. Mining the moon for helium-3 would offer a unique opportunity to acquire those resources as byproducts. Other opportunities might be possible through the sale of low-cost access to space. These additional, launch-related businesses will include providing services for government-funded lunar and planetary exploration, astronomical observatories, national defense, and long-term, on-call protection from the impacts of asteroids and comets. Space and lunar tourism also will be enabled by the existence of low-cost, highly reliable rockets.

With such tremendous business potential, the entrepreneurial private sector should support a return to the moon, this time to stay. For an investment of less than $15 billion — about the same as was required for the 1970s Trans Alaska Pipeline — private enterprise could make permanent habitation on the moon the next chapter in human history.

"Learning how to mine the moon for helium-3 will create the technological infrastructure for our inevitable journeys to Mars and beyond."

"A new, modernized Saturn rocket should be capable of launching 100-ton payloads to the moon."

Asteroid collision makes extinction inevitable now
PURGAVIE 1994 (Dermot, Mail on Sunday, June 12)

It's out there somewhere. A big galactic boulder with bad intentions. The doomsday rock. Travelling at 54,000mph, it is on a collision course with the Earth, packed with 10,000 times more energy than all the world's nuclear weapons. It could hit with the percussive force of 100 million megatons of TNT, punching a crater 25 miles deep and 112 miles wide, creating a vast fireball and a 20,000mph shockwave. Vaporised stone burns a hole through the atmosphere, the nitrogen and oxygen in the air combine as nitric acid and the entire planet is shrouded in a cloud of dust and debris that blocks out sunlight. In the cold and the dark, all plants and animals perish, man becomes extinct, civilisation ends. A killer asteroid, like the one that did for the dinosaurs, has now done for us too. Relax. Do not cancel your holidays. The Earth-crushing, life-quenching asteroid probably won't arrive this year, perhaps not this decade, maybe not in the next century. On the other hand, who knows? It's out there and it's coming. The sky really is falling. It's just a matter of when. In the perilous game of cosmic pinball, there are perhaps 4,000 asteroids on an orbit that intersects with Earth's that are big enough - half a mile in diameter and up - to snuff us out or at least blast us back to the Stone Age. And the experts say that the chances of the world and one of them arriving at the same place at the same apocalyptic moment have become relatively high in celestial terms. Distilled to the comprehensible - Ladbroke's terms - it is not especially comforting. The end may be nigher than we thought. On the index of dismal expectations, it now seems that it may not be nuclear war, global warming or another ice age that finishes us off, but a space rock that has strayed out of its lane between Jupiter and Mars. The odds are, well, not astronomical. Scientists reckon that 'a big one' slams into the Earth every 300,000 years, but, rather more compellingly, they calculate that the chances of being barbecued by an errant asteroid over the next 50 years are now down to about one in 10,000. To put this into bleak, actuarial perspective, serious space watchers are saying that we and our children might be twice as likely to end up dead at the wrong end of an asteroid as we are to be killed in a plane crash. 'It's just a matter of time,' says Eugene Shoemaker, the eminent astronomer who was awarded the National Medal of Science for his pioneering research on Earth-approaching asteroids and comets. 'There's a high potential for a catastrophic disaster,' says Greg Canavan, senior scientific adviser at Los Alamos National Laboratory in New Mexico. 'It could wipe out everybody.' 'Eventually it will hit and be catastrophic,' says Dr Tom Gehrels, professor of lunar and planetary science at the University of Arizona. 'The largest near-Earth asteroid we know of is about six miles in diameter. If a thing like that hit, the explosion would be a billion times bigger than Hiroshima.' Menace from outer space has tended to be dismissed as an invention of imaginative novels and B movies. In fact, two-thirds of all the species that ever swam, flew, crawled or walked on Earth were made extinct by violent intrusions from space, but man is the first one able to anticipate the threat, and the first, perhaps, to do something to prevent it. The danger of cosmic incoming first got a lot of people's attention in 1989 when a half-mile-wide asteroid missed the Earth by only 700,000 miles, an astral hair's breadth. Worse for the global neuroses, nobody saw it approaching, and if it had arrived just six hours later there might have been a world-extinguishing collision. 'Earth runs its course around the sun in a swarm of asteroids,' says Donald Yeomans, of Nasa's Jet Propulsion Laboratory in California. 'Sooner or later our planet will be struck by one of them.'
Mars colonization solves – key to preserving diversity and human life
ZUBRIN 1994 (Robert Zubrin is former Chairman of the National Space Society, President of the Mars Society, and author of The Case For Mars: The Plan to Settle the Red Planet and Why We Must, Ad Astra, Sep/Oct, http://www.nss.org/settlement/mars/zubrin-frontier.html)

In the 21st Century, without a Martian frontier, there is no question that human diversity will decline severely. Already, in the late 20th century, advanced communication and transportation technologies have eroded the healthy diversity of human cultures on Earth, and this tendency can only accelerate in the 21st. On the other hand, if the Martian frontier is opened, then this same process of technological advance will also enable us to establish a new branch of human culture on Mars and eventually worlds beyond. The precious diversity of humanity can thus be preserved on a broader field, but only on a broader field. One world will be just too small a domain to allow the preservation of the diversity needed not just to keep life interesting, but to assure the survival of the human race.
Independently, U.S. Space exploration is vital to competitiveness, but is being phased out

Bacchus 11 – Former Member of Congress, principal Congressional sponsor of the International Space Station, and  chairs the global practice of the Greenberg Traurig law firm.(3/16/11. “American Competitiveness Needs Space Program” The Hill. http://thehill.com/blogs/congress-blog/economy-a-budget/150091-american-competitiveness-needs-space-program)
The return of the space shuttle Discovery from its 39th and final mission was the beginning of the end of America’s space shuttle program.  Was it also the beginning of the end of America’s human exploration of space?

After three decades, the United States is retiring the shuttle fleet, which has kept busy in recent years building the $100 billion International Space Station, and taking crew and cargo back and forth to and from the station and the Kennedy Space Center in Florida.  The final mission of the Discovery completed the U.S. portion of the space station, which is the combined effort of sixteen countries.

Only two more missions remain for the shuttle fleet.  The Endeavour is due to launch from Cape Canaveral on April 19, and the Atlantis on June 28.  Discovery will now be prepared for display at the Smithsonian National Air and Space Museum.  The other two spacecraft are likewise destined for museums.

It is unclear what -- if anything -- will replace the shuttle as a craft for continued human space flight.  NASA has rockets that can send robotic probes to explore outer space.  But the shuttle was America’s only way for humans to get there.

The hope is that retiring the aging and expensive shuttles will free up federal money for developing a new launch system that can take us beyond the low earth orbit of the station -- just 220 miles up -- and into deep space.  The heavy lift of a 21st-century spacecraft could take us back to the Moon, on to Mars, and into the beckoning beyond.  The hope, too, is that private U.S. commercial space companies have advanced to the point where they can make smaller spacecraft capable of ferrying people as well as provisions to and from the station.

Yet, for all the considerable promise of private commercial space exploration, it is not at all clear that commercial rockets will be able to be “man-rated” by NASA to taxi astronauts any time soon.  And, sadly, one of the very few recent examples of bipartisanship in Washington has been the utter bipartisan failure thus far to figure out what to do next in human space flight, how to make it work, and how to pay for it at a price our chosen leaders think we can afford.

While the Congress and the President try to find some way to work together to sort all this out, the only way we will have to get American astronauts to the space station, once the shuttles stop flying, will be on the Russian Soyuz spacecraft.  The Russians are charging us the bargain basement price of $55 million for each seat.

Meanwhile, back on earth, in my former Congressional district in Florida, which includes the Kennedy Space Center, thousands of workers are likely to be laid off later this year with the end of the shuttle program.

Several decades ago, following the shutdown of the Apollo moon shot program, Florida’s “space coast” became, for a time, a ghost town.  Some of those left jobless didn’t even bother to close the front doors of their abandoned homes when they left town.

The fear at the Cape and along the coast is that it will happen again.  Unemployment in Florida is already 12%.  The Florida real estate market is one of the worst in the country.  The loss of the shuttle program will ripple throughout the region.

At a time of growing concern about American competitiveness, does it make sense to throw away the critical mass and the critical skills of thousands of space workers whose labors have secured and sustained America’s comparative advantage in what will surely be one of the key global industries of the coming century?

But the approaching end of the shuttle program is about much more than the loss of much-needed jobs by hard-working people in my hometown.  For far too long, far too many in both our political parties in the Congress and in successive presidential administrations alike have treated human space flight as just another job-producing public works project.

That’s not how I saw it years ago when I was vice president of the space club at South Seminole Junior High School in Central Florida, and we were reaching for the moon.  That’s not how anyone who has ever worked for America’s space program, or in any way been a part of that program, sees it.

As we see it, the space shuttle Discovery was rightly named.  If America stands for anything, it stands for discovery.  Our historic task as Americans is to discover more.  It is to use our freedom to extend as far as we can the ultimate reach of human experience, knowledge, and understanding.  To fulfill this task, we must reach for the stars.

Lunar mining provides the necessary resources for renewable, efficient, cheap launch and travel to deeper destinations like Mars and provides a catalyst for international space cooperation. 

Spudis and Lavoie 10– * Senior Staff Scientist at the Lunar and Planetary Institute in Houston AND **Director of the newly created Space Systems Programs/Projects Office at the Marshall Center (12/19/10, “Mission and Implementation of an Affordable Lunar Return,” Space Manufacturing, pgs 20-22, http://www.spudislunarresources.com/Papers/Affordable_Lunar_Base.pdf)
We have concentrated on the water production attributes of a lunar outpost because the highest leveraging capabilities that are most easily exploited are associated with the availability of propellant. However, there are other possibilities to explore, including the paradigm-shifting culture to eventually design all structural elements needed for lunar activities using lunar resources. These activities will spur new commercial space interest, innovation and investment. This further reduces the Earth logistics train and helps extend human reach deeper into space, along a trajectory that is incremental, methodical, sustainable and within projected budget expectations. 

Instead of the current design-build-launch-discard paradigm of space operations, we can build extensible, distributed space systems, with capabilities much greater than currently possible. Both the Shuttle and ISS experience demonstrated the value of human construction and servicing of orbital systems. What we have lacked is the ability to access the various systems that orbit the Earth at altitudes much greater than LEO – in MEO, HEO, GEO and other locations in cislunar space. A transportation system that can access cislunar space, can also take us to the planets. The assembly and fueling of interplanetary missions is possible using the resources of the Moon. Water produced at the lunar poles can fuel human missions beyond the Earth-Moon system, as well as provide radiation shielding for the crew, thereby greatly reducing the amount of mass needed to be launched from the Earth’s surface. To give some idea of the leverage this provides, it has been estimated that a chemically propelled Mars mission requires roughly one million pounds (about 500 metric tonnes) in Earth orbit. Of this mass, more than 80% is propellant. Launching such propellant from Earth requires more than five Ares V-class launches, at a cost of Spudis and Lavoie Page 21 almost $2 billion each. This does not establish true exploration capability. A Mars mission staged from the facilities of a cislunar transport system can use the propellant of the Moon to reduce the needed mass launched from Earth by a factor of five. This return to the Moon is affordable and can be accomplished on reasonable time scales. Instead of single missions to exotic destinations, where all hardware is discarded as the mission progresses, we instead focus on the creation of reusable and extensible space systems, flight assets that are permanent and useable for future exploration beyond LEO. In short, we get value for our money. Instead of a fiscal black hole, this extensible space program becomes a generator of innovation and national wealth. It is challenging enough to drive technological innovation (Table 4) yet within reach on a reasonable timescale. Propellant and water exported from the Moon will initially be used solely by NASA, both to support lunar surface operations and to access and service satellites in Earth orbit and to re-fuel planetary missions, including human missions to Mars. Over time, other federal agencies such as the Defense Department (intelligence satellites) or NOAA (weather satellites) may need lunar propellant for the maintenance of their space assets. Additionally, international partners or other countries may require propellant for access to their own satellites and space platforms. Finally, lunar propellant would be offered to commercial markets to supply, maintain and extend the wide variety of commercial applications satellites in cislunar space as well as enabling other emerging space ventures. The modular, incremental nature of this architecture enables international and commercial participation to be easily and seamlessly integrated into our lunar return scenario. Because the outpost is built around the addition of capabilities through the use of small, robotically teleoperated assets, other parties can bring their own pieces to the table as time, availability and capability permit. International partners can contemplate their own human launch capability to the Moon without use of a Heavy Lift vehicle. This feature becomes politically attractive by simply providing lunar fuel for a return trip for the international partners. This flexibility makes international participation and commercialization in our architecture much more viable than was possible under the previous ESAS architecture. We have described only the initial steps of lunar return based on resource utilization. Water is both the easiest and most useful substance we can extract from the Moon and use to establish a cislunar space faring transportation infrastructure. Once established, we imagine many different possibilities for the lunar outpost. It may evolve into a commercial facility, which manufactures water and propellant and other commodities for sale in cislunar space. It could remain a government laboratory, exploring the trade space of resource utilization by experimenting with new processes and products. Alternatively, it could become a scientific research station, supporting detailed surface investigations to understand the planetary and solar history recorded on the Moon. We may decide to internationalize the outpost, creating a common use facility for science, exploration, research and commercial activity. By emphasizing resource extraction and use early, we create new opportunities for flexible growth and evolution beyond our initial operational capability.

A mission to Mars is key to continued U.S. technological competitiveness – increased education, market shares, and jobs

Ehlmann et al 2 (Bethany L. Ehlmann, Jeeshan Chowdhury, R. Eric Collins, Brandon DeKock, F. Douglas Grant, Michael Hannon, Stuart Ibsen, Jessica Kinnevan, Wendy Krauser, Julie Litzenberger, Timothy Marzullo, Rebekah Shepard *All authors contributed equally to this work 1. Department of Earth & Planetary Sciences, Washington University, St. Louis, MO 63130 (blehlman@artsci.wustl.edu). 2002. “Humans to Mars: The Political Initiative and Technical Expertise Needed 

for Human Exploration of the Red Planet” http://www.reric.org/htm/files/HumansToMars-ExSummary.pdf)

2.2 Boosting Economics: Human Exploration, Industry, and Commerce The health of a nation’s economy and its competitiveness internationally is in part a measure of national investment in research and development in science and engineering. Although the United States has maintained a strong, if not leading, market position in high technology since 1980, competitive pressures from a growing number of nations contributed to a decline in America’s global market share for aerospace. While U.S. share of the world aerospace market has dropped 15% since the 1980s, the Chinese have increased their world aerospace shipments by nearly 80% (NSF, 2000). The emergence of high technology industries in newly industrialized economies threatens the current U.S. economic predominance in these industries. 

NASA has devoted its facilities, labor force, and expertise to generating innovative technologies that overcome the challenges of space and then sharing mission technologies with the nation’s industries (NASA, 2001). These countless technologies have successfully contributed to the growth of the U.S. economy, e.g. satellite technology which today is an $85 billion industry that improves our daily lives through a myriad of communication, navigation, and weather forecasting services (Synthesis Group, 1991). 

Table 1 lists of areas of technological development that would result from a human Mars mission. A human Mars mission would direct and focus the resources and infrastructure of NASA into the research and development of these high technology industries and produce innovations that would gain U.S. market share, create new markets, use resources more productively, expand business, and create high-wage jobs (e.g. Aaron, 1988; NSF, 2000). 

Mission to mars uniquely motivates technological and science education that is vital to economic stability and national security-empirically proven

Ehlmann et al 2 (Bethany L. Ehlmann, Jeeshan Chowdhury, R. Eric Collins, Brandon DeKock, F. Douglas Grant, Michael Hannon, Stuart Ibsen, Jessica Kinnevan, Wendy Krauser, Julie Litzenberger, Timothy Marzullo, Rebekah Shepard. 2002. “Humans to Mars: The Political Initiative and Technical Expertise Needed for Human Exploration of the Red Planet” http://www.reric.org/htm/files/HumansToMars-ExSummary.pdf)

2.1 Addressing the Brain Drain: Inspiration to Young Scientists and Engineers Educating and inspiring America’s youth has long been a priority of the space program. “To inspire the next generation of human explorers” (NASA Mission, 2002) is the most compelling reason for the United States to support a human mission to Mars. The United States counts on advanced technology for economic stability and national security, which in turn depends on the ability of American universities to supply the science and engineering workforce. NASA has been a key to fostering this base since its inception, but America is now on the verge of a major shortage of Americans in the natural sciences and engineering. The Bureau of Labor predicts a 20% employment increase in engineering and a 15% increase in the physical sciences in the next 10 years, but as the Hart-Rudman Commission report states simply “U.S. need for the highest quality human capital in science, mathematics, and engineering is not being met” (NSF, 2002). In physics and advanced mathematics, American seniors score significantly below the international average on tests. While this is usually attributed to problems within the schools themselves, a general disinterest in math and science also contributes to American high school students’ poor performance. The trend continues at the undergraduate level. Comparing degrees granted between 1975 and 1999, the United States has a poor percentage increase compared to other nations. This decline is also reflected in the downward trend of the U.S. relative to other nations in science and engineering degrees granted per capita to 24 year olds (NSF, 2002). At the graduate level, the problem continues. Figure 1a highlights the rapid increase in Asia and Europe’s granting of doctoral degrees in natural sciences and engineering compared to our own. Additionally, within U.S. universities, 25% of graduate students in the sciences and nearly 40% of the graduate students in engineering, mathematics, and computer science are foreign-born (NSF, 2002). Based on this data, we see the decreasing production of U.S. scientists and engineers is not a global trend, but an American problem. 
Some argue that money put into the space program could be better spent by putting it directly into the educational system to encourage students into the sciences and engineering. This is an unfortunate misconception. America is already one of the top spenders per student in the world (NSF, 2002). Although more funding could always be useful to the American educational system, it does not promise the sustained effort needed to increase the number of Americans pursuing advanced degrees in science or engineering. The government cannot simply buy more computers, fund more scholarships, and lower teacher-to-student ratios enough to convince an 18 year old freshman to invest at least 8 years in the pursuit of a science and engineering advanced degree. Students need something to inspire their efforts. The idea of space exploration significantly influencing America’s youth is not without precedent. During the Apollo era of the 1960’s, there was a dramatic increase in the number of students pursuing advanced degrees in science, math, and engineering (Figure 1b). Furthermore, as the Apollo program was dismantled and NASA’s funding cut, the number of students going into these fields correlates with the downward trend of NASA’s budget. The Apollo era “To the Moon” goal serves as model for how NASA can inspire a generation. As the technological demands of the American lifestyle steadily increase, inspiration of the next generation of scientists and engineers becomes critical. A human mission to Mars has the unique ability to invigorate America’s future scientists and engineers. We are not proposing a program that will replace any of our nation’s educational programs but one that operates in tandem, adding an inspirational vision to supplement the efforts of teachers

Lunar mining is a prerequisite to future exploration and mining, it allows us to learn to live and work productively on another world and provides the necessary materials

Spudis and Lavoie 10– * Senior Staff Scientist at the Lunar and Planetary Institute in Houston AND **Director of the newly created Space Systems Programs/Projects Office at the Marshall Center (12/19/10, “Mission and Implementation of an Affordable Lunar Return,” Space Manufacturing, pgs 4-5, http://www.spudislunarresources.com/Papers/Affordable_Lunar_Base.pdf)

VSE – Vision for Space Exploration
In large part, the VSE was not properly implemented because of uncertainty about the objectives of our national space program. The objective of the Vision was not a series of Apollo-style expeditions or a human Mars mission but rather something more ambitious and permanent. The goal of the Vision for Space Exploration was nothing less than the extension of human reach to all of the Solar System, for the myriad of purposes imagined over many years. The high cost of launch to orbit is one barrier to widespread activity in space. However, despite numerous and continued attempts to lower launch costs over the last 30 years, a cost plateau has been reached at around $5000/kg (based on the price of the two cheapest existing launch services, India’s PSLV and SpaceX’s Falcon 9.) Launch cost is a “Catch-22” problem: costs are high because volume (traffic to LEO) is low and volume is low because costs are high. In the future we may expect to see some improvement in launch cost numbers but a drop by factors of 2 or 3 (rather than by orders of magnitude) is most likely. The VSE sought to break this impasse. In Situ Resource Utilization (ISRU) is a new and different approach that involves learning how to use what we find in space to sustain and extend our presence there. In contrast to the problem of launch cost, this approach has only recently been seriously considered. The architects of the VSE specifically included a return to the Moon as the first destination beyond low Earth orbit because of its resource characteristics and its proximity. Our objective in returning to the Moon is to learn how to live and work productively on another world. The Moon possesses the material and energy resources necessary to learn new skills to create new space faring capabilities. Its proximity to the Earth permits easy and routine access to its surface. These goals are very ambitious and quite unlike those of any previous space program so there is no a priori guarantee of success. Lunar return under the VSE is an engineering research and development project; it is not known how difficult the extraction and use of off-planet resources might be. But because the amount of leverage provided through the use of space resources is so great, this effort is a task worth attempting. If the ultimate rationale for human spaceflight is to create new reservoirs of culture off-planet, it follows that learning to adapt and use the resources of space becomes essential and a critical skill necessary for the future survival of the human race. Thus, our challenge is to craft an architecture that attempts the never-been-done with funding at less-than-usual levels. We believe this is possible through the development of an incremental, cumulative architecture that uses robotic assets for early and continual accomplishment. We go back to the Moon in small, discrete steps, interlocking with and building upon each other. We scale our return to the Moon to match the resources available. In lean years, we make less (but still positive) progress, while more money allows an accelerated pace of effort. The key to success is to make the incremental steps small enough such that progress is made even in the most financially constrained times. We go when we can, as best we can. But we go.

1ac Solvency

We conclude with Solvency --- 

NASA will catalyze private sector action by demonstrating the feasibility of lunar mining 

Spudis, Senior Staff Scientist at the Lunar and Planetary Institute in Houston, 10 (11/6/10, Paul, “Can NASA Get Its Groove Back?”

http://blogs.airspacemag.com/moon/2010/11/can-nasa-get-its-groove-back/, JMP)

Time to return

Remember when space exploration was “groovy” and excitement about seeing humans explore the Solar System within our lifetimes was palpable?   What happened to NASA and America’s dream to boldly go?   The pathway that assured us that space exploration is cool, amazing and pushes excellence has disappeared, littered instead by U-turns and Stop signs.  NASA’s groove was the right stuff.  When did vanish?  Can we get it back?
America’s rhythm is stalled.  Movement in our economy is going the wrong way.  Education standards are mediocre.  We’re not evolving.  We’re not in our groove.  And the country feels it.

Is NASA’s dilemma symptomatic of what ails us?   “If we could put a man on the Moon..” has become cliché but was the zenith of American exceptionalism.   The last time a human walked on the Moon was in December 1972 – 38 years ago next month.  NASA has long since stopped getting “free drinks” from the retelling of that decades old conquest.   It’s time to light the fire again and do something profound, this time something cumulative and lasting.  Conquering the Moon is where we found our groove and if we choose, where we can reclaim it.
NASA languished a year waiting to hear what, where and when their mission would be.  They’re still waiting, as NASA ponders how to proceed on the “Flexible Path” to their ultimate goal of Mars.  Congress recessed without passing a federal budget for 2011 and NASA is operating under a continuing resolution.  Things are certainly flexible.

The latest buzz in the space blogosphere is about the recent midterm election results and subsequent changes in House committees with Republicans in the majority.  After these new committee chairs take charge, will they set new priorities?  Only time will tell but past statements by those mentioned to fill these positions give some clues.  They seem less inclined to “sell the farm,” thereby giving control of U.S. space access to foreign entities.  They seem to be cautious about handing the reins of LEO access to commercial start-ups, preferring to have them prove themselves first, while at the same time guaranteeing that NASA retains the infrastructure necessary to assure our national interests in space.  Will their priorities for NASA rest more with the agency staying as a national economic and security asset and less as an international outreach program, heavily influenced by Earth science concerns?  Much rests on the decisions made and the money appropriated by the incoming Congress.

The current administration’s decision to abandon NASA’s mission of resource utilization on the Moon needs to be revisited.  The ability of the United States to routinely access cislunar space through the use of the Moon and its resources needs to be well understood and addressed.  We cannot afford to remain complacent about the Moon while other countries move forward to reap the rewards of lunar return.  The United States needs to make smart investments that will pay long-term dividends.  Lunar return is one of those economic and technological investments.

The majority of the panel of engineers and scientists invited to speak at the recent Space Manufacturing conference meeting at NASA’s Ames Research Center (sponsored by the Space Studies Institute) held the view that lunar mining was the logical next move and that government needed to “prime the pump” and demonstrate that this was possible before private enterprise would follow.  We need private sector money to fully pursue the purpose and realize the potential of space exploration.  NASA needs to show that resource utilization is possible on the Moon.  Once we understand how to access and develop lunar resources, private enterprise will capitalize on these findings.  As the door to a sustainable space faring infrastructure finally swings open, the tyranny of the rocket equation will be broken.
It is time for America to find its groove again.  It is time to extol the right stuff and pursue goals of national excellence.  Setting a goal that may be obtained in 30 years is not a space program.  A return to the Moon to learn how to use its resources is achievable using existing technology and within the decade-long timescales demanded by our political process. 

Only strong government leadership can solve

Wall, 10 (Mike, 10/30/10, “Want to Mine the Solar System? Start With the Moon,” http://www.space.com/9430-solar-system-start-moon.html, JMP)

*Spudis is a scientist at the Lunar and Planetary Institute in Houston

**Greason is president of XCOR Aerospace

SUNNYVALE, Calif. — The first extraterrestrial mining operation in human history will likely start up on the moon, thanks to its ample and relatively accessible stores of water ice, experts say.

That was the majority view of a panel of scientists and engineers asked to consider where, beyond Earth, humanity should go first to extract resources.

The moon won out over asteroids and Mars, chiefly because it's so close to Earth and has so much water, as well as other resources like methane and ammonia.

"I think the moon is clearly the answer," said Greg Baiden, chief technology officer of Penguin Automated Systems, a robotic technology firm. "I could easily make a business case for going to the moon."

Baiden spoke during a session here yesterday (Oct. 29) at a conference called Space Manufacturing 14: Critical Technologies for Space Settlement. The meeting is organized by the non-profit Space Studies Institute. [10 Coolest New Moon Discoveries.]

Private enterprise, Baiden and others said, will likely lead the way to mining the moon because there's so much money to be made, but it will probably need government to prime the pump.
From water to rocket fuel

The moon has a lot of water ice, as recent discoveries have made clear. Frigid craters at both lunar poles have likely been trapping and accumulating water for billions of years — water that is relatively pure and easy to get at.

"We now know the water there is free water. It's unbound," said Paul Spudis, a scientist at the Lunar and Planetary Institute in Houston, during the panel discussion. "Mining water on the moon is going to be a lot easier than we thought."

This water is so valuable not just for its potential to keep future moon dwellers hydrated. It can also be separated into its constituent hydrogen and oxygen, the chief components of rocket fuel. Propellant could be produced from moon water and sold at refueling stations in low-Earth orbit, allowing spaceships and satellites to top up their tanks in space.

Such an arrangement could revolutionize how humanity uses space, spurring a huge wave of trade, travel and discovery, scientists and entrepreneurs alike have argued. According to that argument, it makes economic sense to supply the filling stations from the moon because its gravity is one-sixth that of the Earth, and thus launching from there is much cheaper.

Indeed, some companies are already drawing up plans to mine moon water for this very purpose. Shackleton Energy Company, for example, hopes to be selling rocket fuel in orbit by 2020, according to its founder Bill Stone, who was not a member of the conference panel.

Such a timeline may seem ambitious, but the technology to start up a primarily robotic lunar mining operation exists today, panel members said. Mining robots could be controlled from Earth.

"We've reached the point of teleoperations now that I think it's feasible to mine the moon," Baiden said.

The moon's close proximity to Earth means that communication between man and machine could happen almost in real time — the lag would be just a second or two, Spudis added.

Water mining would be the first step, most panelists agreed.

After that, other resources may well be exploited, too. Methane and ammonia, which also get trapped in cold craters, could be tapped for their carbon and nitrogen, necessary ingredients for any long-term lunar settlement.

And whenever nuclear fusion becomes a viable energy source, entrepreneurs could go after the moon's stores of helium-3, a prime fusion fuel, the scientists said.

Mining asteroids: Years away

While the moon appears promising for off-world mining, reaching out to asteroids is a bit trickier, the experts said.

Asteroids hold lots of iron, platinum and other valuable minerals — and, possibly, lots of water, too. But industrial extraction is not going to happen in the near future, several panel members argued.

There are thousands of known near-Earth asteroids — which come much closer to us than do space rocks in the main asteroid belt between Mars and Jupiter. But even near-Earth objects are much farther away than the moon, and their eccentric orbits make them tough targets for multiple mining visits.

"You can't get back to the same asteroid all that frequently," said Jeff Greason, president of XCOR Aerospace.

"It is hard to go to one more than once," agreed Mike A'Hearn of the University of Maryland, principal investigator of NASA's EPOXI mission, which uses the Deep Impact spacecraft to study comets, extrasolar planets and other cosmic bodies. "That is a problem."

Greason raised the prospect of dragging an entire asteroid close to Earth, to mine at our leisure. But that as well probably won't happen for quite some time.

"We haven't even returned the first sample from any of these bodies yet," Greason said.

Still, the panel voiced support for asteroid mining sometime down the road, with several members citing the inevitability of extracting resources from the moon, asteroids, Mars and the Mars moons Phobos and Deimos.

"They are all going to be sources of extraterrestrial resources," Greason said. 
Making it happen

Most panelists agreed that economics will ultimately drive such extractive enterprises. Private industry, rather than government, will be doing most of the heavy lifting.

However, government leadership and investment will likely be needed to get these businesses off the ground, several panelists said.

Some people in the aerospace industry are skeptical about the feasibility of extraterrestrial mining operations, Spudis said. To get them onboard, government should demonstrate the necessary technologies and know-how.

"Let the government lead the way, and let the private sector follow," Spudis said.

Government could also prime the pump for private industry, some panelists said, spurring demand for rocket fuel sold from orbiting filling stations.

"An appropriate government investment can catalyze it," Greason said. "Government shows the initial demand and the private sector figures out how to provide the supply."
The panel agreed about the transformative potential of extraterrestrial resource extraction. Once business gets a foothold in space, and it becomes obvious how much money there is to be made, space will open up to humanity. The sky is no longer the limit.

"Once you do that, you have economic escape velocity," Greason said. "If we can get there, the stars are ours." 

Plan reduces fuel costs for further space expansion by a factor of 10—ensures continuing use

Lewis et al 93—John S. Lewis is a professor of planetary science at the University of Arizona’s Lunar and Planetary Laboratory, taught space sciences and cosmochemistry at the Massachusetts Institute of Technology AND David S. McKay is Chief Scientist for Astrobiology at the Johnson Space Center AND Benton C. Clark, Ph.D., Martin Marietta Civil Space & Communications (“Using Resources From Near-Earth Space”, http://mining.about.com/gi/o.htm?zi=1/XJ&zTi=1&sdn=mining&cdn=b2b&tm=3422&f=11&tt=2&bt=0&bts=0&zu=http%3A//www.uapress.arizona.edu/onlinebks/ResourcesNearEarthSpace/resources01.pdf, ZBurdette)

In the emerging world of great-power cooperation and friendly competition, it is likely and highly desirable that one of the most important drivers of research and innovation, military spending, will diminish sharply in importance. But every highly industrialized country knows that technical innovation and improved productivity are the keys to economic health. Space stands out as one of very few areas of human endeavor that can not only satisfy the explorational urge and provide us the facts and insights we need to exercise our stewardship of Earth, but also keep the cutting edge of scientific and technological innovation razor-sharp. 

It is in the best interests of humanity to lower the cost of activities in space, if only to make our accustomed services more affordable. This can be done in part by lowering launch costs from Earth, and in part by building spacecraft on assembly lines instead of one at a time. But there is more to the economics of space than simply continuing with business as usual. This book deals in a broad, timely way with the next giant step in human use of space: to harness the energy and material resources of nearby space, not just to lower the cost of present space activities, nor even simply to make future large-scale space activities much more affordable, but actually to make use of these resources in the service of the greatest material needs of humanity. Because we are concerned with the near future, we concentrate almost solely on the resource potential of nearby bodies in space. We consider the Moon, the near-Earth asteroids, and Mars and its two moons, Phobos and Deimos.

II. The Moon 

A total of 56 spacecraft (out of 75 attempts) were sent to the Moon or its vicinity between the first lunar mission in 1959 (the Soviet Luna 1 flyby) and the last in 1976 (the Soviet Luna 24 robotic sample return mission), a period of about 17 years. This golden age of lunar exploration matured through a number of stationary robotic landers in the Luna and Surveyor series, several orbital photographic mapping missions in the Lunar Orbiter and Luna programs, three robotic sample returns (Luna 16, 20, and 24), and two robotic rovers (Lunokhod 1 and 2), to six human landings in the Apollo program, which returned a total of 381.7kg of lunar materials. Despite efforts of many to promote new flight programs, only a single lightweight mission, Japan’s Muses A, has been sent specifically to the Moon since 1976, a time interval roughly equal in duration to the entire golden age of lunar exploration in which those 56 missions were flown. The only large spacecraft to approach the Moon in these years in the Jupiter-bound Galileo mission, which flew by the Earth-Moon system in 1991 and late 1992 for reasons related to its trajectory to Jupiter, quite incidental to lunar science. What did we learn from the golden age of lunar exploration? Why did we quit going to the Moon for so long? What might justify a return to the Moon?

As the data from these early missions accumulated, and as the returned samples were analysed in detail, it became clear that the Moon was the scientific key to much of the early and intermediate history of the Solar System; in particular, to how Earth formed and evolved. The lunar samples probably have been better studied than any samples from anywhere else, including Earth. Such studies have led to the hypothesis of the formation of a lunar core, mantle, and crust, and of an early “magma ocean” from which the lunar highlands formed. The Moon was found to have had a complex volcanic history, with many kinds of basalts and trace-element-rich differentiates forming and extruding or intruding, principally during the first two billion years of lunar history. Extrusive volcanism on the Moon tapered off and apparently ceased some time between roughly two and three billion years ago.

One crucial result of lunar sample studies is that we know in great detail the physical properties and the chemical and mineralogical composition of a broadly diverse set of rocks and soils collected from nine sites on the near side of the Moon, a set that appears, based on remote sensing data, to be broadly representative of the entire near side. 

We do not, however, have global coverage of the Moon. Only a rather narrow band, most of it close to the equator, was covered by the orbital geo-chemical mapping (gamma-ray spectroscopy) experiments carried out during the Apollo program. Although Earth-based multispectral mapping has continued to improve since the Apollo era, we still do not have direct chemical data on most of the Moon’s surface. Thus the task begun by Apollo, to carry out complete geochemical mapping of the Moon, remains as unfinished business. This precise mission will be the central task of two proposed robotic orbiters which may fly as early as the mid-1990s. In addition, a series of robotic landers have been proposed for the middle to late 1990s. These landers will be used to confirm and calibrate the orbital remote-sensing data at specific landing sites. They will also provide detailed geochemical, mineralogical, and geophysical data on the subsurface, and help certify potential landing sites for human visits to follow around the end of the century. 

Visits to the Moon during the Apollo program were short and intense. No effort was made to use lunar materials to help support the crew or to provide anything other than scientific samples for return to Earth. In fact, lunar dust was a major annoyance in mission operations: dust contamination of the space suits was so severe that it would have seriously limited any additional lunar surface activities beyond those limited tasks actually accomplished by the Apollo landings. When we again resume flying crews to the Moon, unlike Apollo, we will make major efforts to take advantage of lunar materials in a variety of ways to support the needs of the lunar outpost and its transportation system. We may also find ways to use lunar resources to help us return useful products from the Moon to Earth.

Lunar materials can be used to support human activity at an outpost in a variety of ways. The earliest use of regolith or rocks may be for radiation shielding and for protection against blowing dust raised by ascent and descent rocket engines. Thermal isolation, heat storage, and ballast mass for cranes or trucks are other possible early uses of raw (unprocessed) lunar materials.

For many years after resuming operations on the Moon, the use of lunar resources with the greatest economic significance may be the manufacture of rocket propellants. When a crew lands on the Moon, about half the mass landed on the surface will be the propellant intended for use on the return flight to Earth. If this propellant could be produced from local materials, half of that payload capacity could be saved. Either the mass of payload delivered to the Moon could be doubled, or the size of the vehicle departing from Earth could be halved. Even if the hydrogen needed for takeoff from the Moon had to be carried along from Earth, the use of locally extracted oxygen could reduce the amount of propellant that must be lifted from Earth by a factor of ten. Indeed, O:H mass rations of up to 12:1 could be used by the lunar ascent engines with little performance penalty. If lunar oxygen can be produced reliably, it becomes feasible to operate a lunar-based lander, using lunar oxygen for both ascent and descent, to rendezvous in lunar orbit with a vehicle sent from Earth. The sooner a system can be set up on the lunar surface to produce and store lunar oxygen, the sooner these substantial savings on transportation costs can be realized. Eventually, perhaps even within a few years, it may be possible to export lunar-produced oxygen from the Moon to low Earth orbit, where it might be economically attractive to use it as propellant in support of lunar resupply operations or even missions to Mars. 

Solar wind hydrogen extracted from the lunar regolith may eventually be used for propellant and to produce water for use on the Moon. Water itself may be used for human life support, growing crops, controlling dust in airlocks and inside habitats, and for protection against cosmic radiation. Interestingly, a given mass of water is much better shield against energetic protons than an equal mass of lunar rock, dirt, or even metals. Water has the added advantage of flexibility, in that it can be poured or pumped from place to place, used inside hollow walls, or stored in bladders covering the roofs of habitats. 

Other uses of lunar materials will evolve with time. We anticipate locally produced and fabricated metal structural elements, since metals are byproducts of all schemes for oxygen production on the Moon. Metals can also be used in the construction of electrical distribution systems, at first for outpost utilities, but later for solar-produced electric power which may be exported to Earth. In addition to this beamed solar energy, 3He is another potential export product which will be of great value if large-scale fusion power generation becomes a reality on Earth.

Lunar exploration may also reveal new and unexpected deposits, including water at the poles, water trapped from impacts of carbonaceous asteroids and comets, or local geochemical concentration of sulfur, potassium, chromium, and other potentially useful resources. If such resources are found, they may radically alter both our general plans and our specific timetable for lunar base development and resource utilization. Therefore an early and aggressive program of robotic exploration may be justified on the basis that it may have a major effect on lunar outpost planning. But even if major surprises do not appear, geochemical mapping from orbiter and lander missions will help us select the optimum outpost site, and will provide the scientific framework for future detailed space investigations. The scientific characterization of surface chemical and physical properties will be accompanied by complementary experiments on manipulation and processing of regolith materials and primary rocks. 

The early years of a renewed lunar program will include a re source utilization demonstration on the first human flight, a small oxygen production plant (10 to 15 tonnes yr-1 capacity) within three or four years, and a much larger plant with 50 to 100 yt-1 capacity within a few more years. Within the constraints of currently envisioned launch systems, cargo payloads will be limited to about 25 tonnes. However, preliminary calculations suggest that a 100 tonne yr-1 oxygen plant , including its own electric power system, may be possible within that mass limit. 

The long-term purpose of our return to the Moon is to make lunar operations as self-sufficient as possible, and perhaps even to “show a profit” through the export of materials that are useful in space or on Earth. This goal can only be reached through an aggressive utilization program which promptly and greatly enhances the ease of delivery of payloads in the lunar transportation network. The best measure of the success of our renewed lunar program is whether we go to stay permanently: we shall do so only if we learn to use local resources in greater quantities and ever more efficiently to support ourselves. As we approach self-sufficiency, we also increase our ability to perform more and more sophisticated science. This science program will include not only lunar investigations, but also astronomy, radio astronomy, space physics, and life sciences. Much of this is new science made possible by having a base that can provide its own life support materials, and expand its own living space, laboratory space, and infrastructure through use of local materials. 
***FUSION ADV
No Fusion Reactors Now

No fusion reactors now
Bilder, Prof of Law at University of Wisconsin, 10 (January 2010, Richard B., Fordham International Law Journal, “A LEGAL REGIME FOR THE MINING OF HELIUM-3 ON THE MOON: U.S. POLICY OPTIONS,” 33 Fordham Int'l L.J. 243, JMP)

While interest in lunar He-3 relates to its potential use as a fuel for thermonuclear power reactors, n19 the technological and economic feasibility of fusion power itself has yet to be demonstrated. n20 Unlike the engineering and material requirements for power production in the uranium and plutonium-fueled nuclear fission reactors now operating in the United States and a number of other countries, the generation of power by thermonuclear fusion requires the containment of ionized plasmas at extremely high temperatures, a feat not easily or economically achievable at present with existing materials and technology. n21 Nevertheless, the enormous potential of fusion  [*252]  energy continues to spur persistent and intensive efforts to overcome these obstacles. One of the most significant efforts is the recent establishment, by a consortium of the European Union (through the European Atomic Energy Community), Japan, the People's Republic of China, the Republic of India, the Republic of Korea, the Russian Federation, and the United States, of the International Thermonuclear Experimental Reactor ("ITER"), n22 a large-scale, international experimental research project designed to explore the scientific and engineering feasibility of magnetic containment fusion power production. n23 The program will be located in Cadarache, France, and is expected to cost over US$ 12 billion and continue for thirty years. n24

Current Fusion Reactors Use Deuterium and Tritium

Fusion reactors being developed will utilize deuterium and tritium

Bilder, Prof of Law at University of Wisconsin, 10 (January 2010, Richard B., Fordham International Law Journal, “A LEGAL REGIME FOR THE MINING OF HELIUM-3 ON THE MOON: U.S. POLICY OPTIONS,” 33 Fordham Int'l L.J. 243, JMP)

For a number of reasons, including the limited terrestrial availability of He-3 and the very high temperatures required to achieve He-3-based fusion, most current research, and any first generation fusion power reactors, will likely be based on a fuel cycle involving the fusion of deuterium ("D") and tritium ("T"),  [*253]  two isotopes of hydrogen available on Earth and capable of fusing at considerably lower temperatures. n25 However, an He-3-D fuel cycle, if and when technically achievable, theoretically offers significant advantages as compared with the D-T fuel cycle. Unlike a D-T fusion reaction, which results in considerable neutron radiation, an He-3-D fusion reaction would produce little radioactivity and a substantially higher proportion of directly usable energy. n26 More specifically, the comparative  [*254]  advantages of an He-3-D fuel cycle over a D-T fuel cycle would include: (1) increased electrical conversion efficiency; (2) reduced radiation damage to containment vessels, obviating the need for frequent expensive replacement; (3) reduced radioactive waste, with consequent reduced costs of protection and disposal; (4) increased levels of safety in the event of accident; and (5) potentially lower costs of electricity production. n27 In particular, an He-3-D fuel cycle would significantly reduce the risk of nuclear proliferation because an He-3-D reaction, unlike a D-T reaction, would produce few neutrons and could not be readily employed to produce plutonium or other weapons-grade fissile materials. n28 Consequently, interest in developing He-3-fueled thermonuclear energy is likely to continue.

Lunar Mining => He-3

Lunar mining accesses large amounts of helium-3 fusion power.

Schmitt 6 - Apollo 17 Astronaut AND** former U.S. Senator and Professor of Engineering, (Harrison Schmitt, Lunar Settlements, ed. by Haym Benaroya, pg 5, DH.)

The financial, environmental, and national security carrot for a Return to the Moon consists of access to low cost lunar helium-3 fusion power. Helium-3 fusion represents an environmentally benign means of helping to meet an anticipated eight-fold or higher increase in energy demand by 2050. Not available in other than research quantities on Earth, this light isotope of ordinary helium-4 reaches the Moon as a component of the solar wind, along with hydrogen, helium-4, carbon and nitrogen. Embedded continuously in the lunar dust over almost four billion years of time, concentrations have reached levels that can legitimately be considered to be of economic interest. Two square kilometers of titanium-debris or regolith covering large areas of the lunar surface, to a depth of three meters, contains 100 kg (220 pounds) of helium-3, i.e., more than enough to power a 1000 megawatt (one gigawatt) fusion power plant for a year. Strong evidence exists that the concentration of helium-3 in the polar regions reaches three times that in the mare rego​lith. In 2008, helium-3's energy equivalent value relative to $5.00 per million BTU industrial coal equaled about $2800 million a metric tonne. One metric tonne (2200 pounds) of helium-3, fused with deuterium, a heavy isotope of hydrogen, has enough energy to supply a U.S. city of 10 million or one/sixth of the United Kingdom with a year's worth of electricity or over 10 gigawatts of power for that year.

Helium-3 Solves Resource Wars

He-3 is key to solve energy shortages – it’s the only sustainable long term source of fuel – prevents resource wars

Hatch, 10 - Executive Notes and Comments Editor, Emory International Law Review (2010, Benjamin, Emory International Law Review, “Dividing the Pie in the Sky: the Need for a New Lunar Resources Regime,” vol. 24, rev. 229, http://www.law.emory.edu/fileadmin/journals/eilr/24/24.1/Hatch.pdf)RK
The dominant political conflict of the twenty-first century will likely be over control of non-renewable resources. n1 Recently, a wealth of literature has appeared alleging that the world's resource-rich states have been overstating their oil and non-energy mineral reserves. n2 Those reserves that have been properly catalogued are also being rapidly depleted. n3 This depletion will not only have catastrophic effects on local economies, but it will also lead to an increase in global violence and neo-imperialism in lesser developed but resource-rich states. n4

In preparation for the inevitable worsening scarcity of available energy resources, states and nongovernmental organizations are researching and investing in alternative fuel sources. n5 While experts debate the merits of [*230] "green" energies that seek to harness natural forces (like wind, geothermal, hydroelectric, and solar power), many developed states are beginning to look toward another part of nature as a potential solution to the impending energy crisis - the Moon.
This Comment will do four things. First, it will show that the Moon is and will increasingly be an important area of international law, especially given current plans by six different state actors to travel to and occupy the Moon within the next thirty years. Second, it will discuss the current state of lunar law, pointing out both textual deficiencies in the current agreements defining and governing the Moon as an international common space and observing overarching policy concerns which should compel governments to desire a new, functional, legal system for the Moon. Third, it will survey theoretical and actual approaches to resource management, noting the successes and failures of each approach. Fourth, it will conclude by providing recommendations, based on the analysis in the third Part, for the contents of a new lunar proprietary regime.

I. The Moon's Significance

The Moon is at the forefront of long-term global energy and security strategies. This section will explore the reasons that the Moon will be increasingly relevant in the next century. First, it will describe potential resource and energy opportunities that the Moon may yield, paying special attention to Helium-3. Helium-3 is a molecule projected by the solar wind, which some scientists have speculated is the key to harnessing fusion power on the Earth. This Part will briefly comment on the possibility of mineral ores that could be extracted from the Moon. Second, it will describe the current lunar policies of the Earth's most powerful countries.

A. The Moon as a Mineral and Energy Source

The Moon, at first blush, may not appear to be particularly relevant in any assessment of the current energy problems facing the world. However, the Moon may provide the key to make nuclear fusion power a viable provider of electricity on Earth.
While green energy sources receive considerable publicity, several developed states have begun refocusing on nuclear power as a source for [*231] electrical generation. n6 China is currently in the midst of planning the construction of dozens of nuclear power generators and is on pace to build over 300 in the next fifty years. n7 Over three-quarters of French electricity is generated by nuclear power. n8 England, n9 Italy, n10 Finland, n11 and Russia n12 are also building nuclear plants. Even lesser developed states like Thailand, n13 Egypt, n14 and Vietnam n15 are beginning to investigate the feasibility of nuclear power. Of states relying extensively on nuclear power, only Germany is seriously considering alterations to its energy strategy. n16

The type of nuclear power that these plants would produce is fission power. n17 Fission generates energy by inundating heavy elements n18 with [*232] neutrons. n19 As these free neutrons are integrated into heavy-element atoms, there is a possibility that the nucleus of the atom will split. n20 Well-known isotopes that are given to a high probability of undergoing a fission reaction include Uranium-235 and Plutonium-239. n21 As each atomic nucleus splits, a large amount of energy is produced. n22 Once an atomic nucleus splits in a fission reaction, it produces other isotopes with smaller atomic weights and free neutrons. In turn, these free neutrons collide with other heavy-element atoms, inducing the latter to likewise fissure and generate energy. n23 Among other reasons, nuclear power plants have become more desirable because the fuel costs necessary to keep nuclear reactors operating is lower per kilowatt-hour than the corresponding costs for fossil fuels. n24 Additionally, current technology has made it possible for fission-powered electrical generation to be less expensive than comparable electrical generation from fossil fuels. n25 For example, in Finland, France, Germany, the Czech Republic, Slovakia, Romania, Japan, and Canada, fission-powered electricity is cheaper per kilowatthour than electrical generation from coal. n26

There are, however, concerns about the safety and long-term viability of fission reactors. After fission reactions split heavy-element atoms, the fission products remain (atomic nuclei created through the fission process, along with other metals), as well as the non-fissured Uranium and Plutonium. n27 These products are now nuclear waste and remain highly radioactive. Unfortunately, there is no safe way to dispose of nuclear waste, which has resulted in steel-lined underground repositories, where the waste elements can undergo [*233] radioactive decay away from populations and water supplies. n28 Governments are also concerned about the possibility of another nuclear disaster like that which occurred at Ukraine's Chernobyl Nuclear Power Plant in 1986. n29 Although the Chernobyl accident occurred during a special test of one reactor rather than in the course of its normal operation, n30 and regardless of the fact that the accident's direct causes were archaic technology and human error n31 rather than any inherent defect in fission reactions, Chernobyl became a symbol of the risks of nuclear power plants. n32 As a result, nuclear power has become a political bugaboo, and many states have been relatively leery of nuclear power ever since. n33

While fission reactors may be curative of many of the world's energy problems over the short term, one serious problem may deny fission a place as a permanent solution to electrical generation. Just as any other mineral source, over-consumption will eventually exhaust the nuclear fuel supplies necessary to the fission reaction. While estimates vary as to how long the current reserves will last, n34 some states, such as India, are already having difficulty maintaining fuel sources for their nuclear reactors. n35 For these reasons, while fissionnuclear power has advantages, it seems to be an incomplete answer to the world's energy problems.

[*234] Fission reactions are not the sole focus of nuclear-power research. A great amount of expense and research has been dedicated to try and make a different type of nuclear power, fusion power, viable. n36 Fusion is the energy-producing cycle that powers the sun. n37 Instead of relying on the splitting of heavy elements to generate power, fusion generates energy from combining the nuclei of the lightest elements, like Hydrogen. n38 The purportedly simplest n39 form of the fusion reaction is the fusing of Deuterium and Tritium, isotopes of Hydrogen. n40 The problem is that the fusion of these two isotopes releases approximately 80% of its energy in the form of highly-volatile radioactive neutrons. n41

Nevertheless, fusion has advantages over fission. First, the half-lives of the fusion products generated are significantly shorter than those generated in fission. n42 Accordingly, fusion produces no significant radioactive waste, and any waste products created would naturally, and rapidly, decay into harmless materials. n43 Additionally, Deuterium and Tritium are naturally-occurring, abundant isotopes, and so there would be no difficulty in procuring ample supplies of these fuel sources for thousands of years. n44

While fusion, in theory, is the solution to the world's energy crisis, a problem exists. Humans have not been able to harness the fusion reaction for any purpose other than to create the explosion caused by a hydrogen bomb. n45 [*235] Because nuclei are positively charged and repel each other by nature, a large energy expenditure is necessary to fuse nuclei together. n46 The amount of energy generated by the fusion, however, is sufficient to cause other fusions of surrounding nuclei, and as a result, the process can quickly become uncontrollable and dangerous. n47 Additionally, attempts at generating the fusion reaction using the DeuteriumTritium model has never produced a net increase in energy, i.e., more energy is consumed trying to generate the necessary reaction than is expended by the few reactions that actually occur. n48

While this might suggest that fusion should be relegated to the trash bin of failed physics experiments, some researchers have proposed that Helium-3 could be the answer to the fusion question. n49 Helium-3 is a single neutron isotope of Helium that is not radioactive and, when bombarded with neutrons, could interact with electromagnetic forces applied in the fusion process. This interaction could create electricity directly, without producing radioactive neutrons as a byproduct of the reaction. n50 Additionally, its proponents theorize that Helium-3 would generate almost no radioactive waste or byproducts, given its non-radioactive nature. n51 

Although this sounds promising, these theories are confined to academic debate because Helium-3 exists in very small quantities on the Earth. n52 Rocks taken from the Moon, however, show that Helium-3 exists in much higher abundance there n53 because the sun, which produces Helium-3 as part of its fusion process, projects Helium-3 via the solar wind to the Moon. n54 The Earth is relatively shielded from the solar wind by its magnetosphere, and as a result, [*236] the Earth receives very little Helium-3. n55 Accordingly, the accumulations on the Moon over several-billion years greatly outnumber terrestrial Helium-3 accumulations. n56 

Helium-3 Solves Inevitable Extinction

Extinction’s inevitable from climate, asteroids, and supernovas --- only Helium-3 solves

Walker, Research Associate at the Shay-Wright lab at UT Southwestern Medical Center, 2 (7/31/02, Bill, “The Case Against Human Extinction”, Free Republic, http://www.freerepublic.com/focus/news/725634/posts) 
The human species is not the source of ecological Original Sin. For any real "deep ecology" theory, the long-term survival of life requires an intelligent species to develop the necessary technologies. Contrary to myth, humans have benefited the ecosystem; already we may well have prevented the Final Ice Age.

First of all, a reality check. All species up to this point have killed off other species. Nature (or the gods, if you prefer) gave them no choice, because they were all playing a zero-sum game. All life on Earth depended on two energy sources: the hydrogen fusion in the sun that powers photosynthesis in plants, and the radioactive decay energy that powers chemosynthetic bacteria in the deep-sea volcanic vents. All life is nuclear powered, but until recently no life form was making any new energy. From humble fern to mighty Tyrannosaurus, every life form had to displace another to take a share of the fixed amount of available energy. Winners lived, losers died.
Reality check two: most everything is dead. The Solar System is not full of planets covered by sunlit glades and happy bunnies. The majority of the Sun's fusion energy that misses the Earth heads out into dead vacuum; a little bounces off dead asteroids, the dead acid clouds of Venus and the frozen dead wastes of Mars. You can't blame this on Homo sapiens or any other species. Entropy kills. Asteroids blast planets, supernovas irradiate systems light years away, planetary climates freeze and fry. Entropy is the ultimate source of ecological evil. We have only our intelligence to fight this ultimate enemy. The survival of other Earth species depends on how well we use the intelligence that grew out of our fight with other species over energy.

Our Cro-Magnon ancestors played Nature's zero-sum gladiator game well. The woolly mammoth, the Maltese elephant, the North American ground sloth, and the carnivores that depended on them disappeared as humans took their energy. The process continued into historical times with the Dodo and the Moa, and continues today in the oceans as hunting humans with no concept of property rights race each other to the last fish.

Once the convenient big game animals were gone, the descendants of the Cro-Magnons developed farming to take even more energy out of the ecosystem. Farmers take ALL the energy for themselves through their crops and herd animals. The early farming civilizations drove more species to extinction. As civilization developed in complexity, it demanded more and more energy. This energy came from the ecosystem in the form of firewood and the labor of agriculture-fed work animals. Just like flowering plants or dinosaurs, humans continued to displace earlier species and take their energy.

But then, for the first time in two billion years, a new thing happened.

Humans started to get energy from coal, oil, and natural gas. Energy that didn't come out of another currently living being (some of the gas was never in a living being). Some of this energy was converted to food energy; energy in nitrogen bonds in fertilizers, energy for tractors instead of draft animals and slaves. There could now be more humans without killing off other organisms to make room. In the 20th century United States, farms actually shrank and forests grew back.

The new human powers also defended Earth against the Cold Death that killed Mars.

In the time of the dinosaurs, perhaps the peak of biodiversity and ecological exuberance, there was a lot of carbon. The atmosphere was around 1% carbon dioxide. But as the radioactive energy that powers volcanoes runs down, carbon keeps getting trapped in dead organisms and covered by sediments, leaving the biosphere. During the last Ice Age the CO2 level fell below .02%. This is a serious problem for an ecosystem based on photosynthetic plants. Someone (perhaps his third grade teacher) should have told Al Gore; when the CO2 concentration is too low everything photosynthetic dies.

In the 1800s, CO2 levels were measured at .028%. Human use of fossil fuels has raised that to .037%; still far below optimum for plant growth, but better. The slight increase in greenhouse effect also gives the Earth a little more protection against ending up like Mars, with our CO2 lying frozen on the ground. (It is, however, a VERY slight increase in greenhouse effect. Most of Earth's greenhouse effect comes from atmospheric water.)

The dinosaur eras were 10 degrees warmer than today, and the ecosystem liked that just fine. It's been less than 15,000 years since the last Ice Age. Anyone concerned about the ecology as a whole must worry far more about Ice Age than about greenhouse effect.

Of course at some point there will be enough carbon dioxide in the atmosphere to ensure against an asteroid hit or episode of volcano activity darkening the skies and triggering the next Ice Age. Fossil fuels can't be used forever, and they don't produce enough energy for a real technical civilization anyway. Burning coal may be good for the ecosystem as a whole, but it isn't good for individual humans. Just the radioactive pollution from coal burning is hundreds of times worse per watt than from even the current crop of early fission reactors. This radioactive pollution is miniscule compared to the natural background, but the chemical pollution from coal could be significant for long-lived, cancer-prone species like humans. Fortunately humans learned to tap nuclear energy directly. All life is nuclear-powered, but now humans can get their nuclear fuel from places denied to other life forms.

Now, if they choose, humans can leave most of the solar energy that reached the Earth's surface for the use of other species. Life is no longer a zero-sum game. There is room for wolves, deer.... and woolly mammoths, with the new life-giving powers of biotechnology. Humans can not only live without exterminating, they can resurrect the long dead. Humans can even carry life to places that it has never been. Bacteria have probably journeyed between planets as well, but nuclear-powered humans can actually change the dead planets to make them support life.

Or, if they choose, humans can continue the old genocidal ways. Unfortunately there are humans, like the Unabomber and Al Gore, that don't want to leave Earth's meager solar power for our cousin species. They want to darken the world with solar collectors and leave nothing alive underneath.

Now, this could be done, given some optimistic engineering assumptions and a total disregard for environmental cost. Department of Energy report #:DOE/EIA-0484(2002) from March 26, 2002 estimates that the total human energy use in 2005 will be 439 quadrillion BTU, or 129 trillion kilowatt-hours. Solar energy reaches the Earth's orbit at the intensity of about 1.4 kilowatts per square meter. However, the Earth's surface receives only part of this due to clouds, dust, night, etc. So even a reasonable good location for solar power only gets an average of 200 watts per square meter. Assuming an unrealistically good solar-cell conversion efficiency of 20% cuts this to 40 watts per square meter. This energy has to be stored for use at night; an unrealistically good storage efficiency of 80% and now we're down to 32 watts per square meter. Ignoring transmission losses completely (this energy does have to get to Seattle and Sweden somehow), we find that we can produce this much energy while smothering all the life on only 176, 583 square miles. Of course the energy-storage system will cover up yet more area (especially considering that the only practical utility-size storage systems are hydroelectric dams.) So a static, impoverished, (this energy isn't going to be cheap) lower-technology human civilization could be powered at current levels by destroying all life in an area about the size of Texas. If humans do this, then they do deserve to be extinct... and they will be, because any civilization that turns inward and away from space is doomed to be blasted one of the many Earth-orbit-crossing asteroids anyway.

But, if I were arguing before a jury of other species, I would ask them to withhold their judgment. It is likely that a few more of these destructive solar power plants will be built. But economic reality will check their spread. Eventually, the only solar power plants will be over other human structures, not over forest. In general, humans who use energy from outside the ecosystem will do better than those who try to live parasitically on the ecosystem. Within a few centuries almost all the original energy in Earth's biosphere will be returned to the use of other species because it will be cheaper to use other, more concentrated sources. Nuclear fusion from helium-3 extracted from the gas giants (or some other, more advanced nuclear energy source) will power a human civilization that protects the Earth's ecosystem from Ice Age and brings new ecosystems into being on other planets.

Humans are a very young species, only tens of thousands of years old. Many of the dinosaur species were around for millions of years. Give us a million years, and see what we can do. 

Helium-3 Solves Energy Needs

Helium 3 can meet U.S. energy needs

Wakefield, 2000 (Julie, 6/30/2000, “Moon’s Helium-3 Could Power Earth,” http://fti.neep.wisc.edu/gallery/pdf/space_com063000.pdf, JMP)

Researchers and space enthusiasts see helium 3 as the perfect fuel source: extremely potent, nonpolluting, with virtually no radioactive by-product. Proponents claim its the fuel of the 21st century. The trouble is, hardly any of it is found on Earth. But there is plenty of it on the moon.
Society is straining to keep pace with energy demands, expected to increase eightfold by 2050 as the world population swells toward 12 billion. The moon just may be the answer.

"Helium 3 fusion energy may be the key to future space exploration and settlement," said Gerald Kulcinski, Director of the Fusion Technology Institute (FTI) at the University of Wisconsin at Madison.

Scientists estimate there are about 1 million tons of helium 3 on the moon, enough to power the world for thousands of years. The equivalent of a single space shuttle load or roughly 25 tons could supply the entire United States' energy needs for a year, according to Apollo17 astronaut and FTI researcher Harrison Schmitt.

Cash crop of the moon

When the solar wind, the rapid stream of charged particles emitted by the sun, strikes the moon, helium 3 is deposited in the powdery soil. Over billions of years that adds up. Meteorite bombardment disperses the particles throughout the top several meters of the lunar surface.

"Helium 3 could be the cash crop for the moon," said Kulcinski, a longtime advocate and leading pioneer in the field, who envisions the moon becoming "the Hudson Bay Store of Earth." Today helium 3 would have a cash value of $4 billion a ton in terms of its energy equivalent in oil, he estimates. "When the moon becomes an independent country, it will have something to trade."

Fusion research began in 1951 in the United States under military auspices. After its declassification in 1957 scientists began looking for a candidate fuel source that wouldn't produce neutrons. Although Louie Alvarez and Robert Cornog discovered helium 3 in 1939, only a few hundred pounds (kilograms) were known to exist on Earth, most the by-product of nuclear-weapon production.

Apollo astronauts found helium 3 on the moon in 1969, but the link between the isotope and lunar resources was not made until 1986. "It took 15 years for us [lunar geologists and fusion pioneers] to stumble across each other," said Schmitt, the last astronaut to leave footprints on the moon.

For solving long-term energy needs, proponents contend helium 3 is a better choice than first generation nuclear fuels like deuterium and tritium (isotopes of hydrogen), which are now being tested on a large scale worldwide in tokamak thermonuclear reactors. Such approaches, which generally use strong magnetic fields to contain the tremendously hot, electrically charged gas or plasma in which fusion occurs, have cost billions and yielded little. The International Thermonuclear Experimental Reactoror ITER tokamak, for example, won't produce a single watt of electricity for several years yet.

Increases production and safety costs

"I don't doubt it will eventually work," Kulcinski said. "But I have serious doubts it will ever provide an economic power source on Earth or in space." That's because reactors that exploit the fusion of deuterium and tritium release 80 percent of their energy in the form of radioactive neutrons, which exponentially increase production and safety costs.

In contrast, helium 3 fusion would produce little residual radioactivity. Helium 3, an isotope of the familiar helium used to inflate balloons and blimps, has a nucleus with two protons and one neutron. A nuclear reactor based on the fusion of helium 3 and deuterium, which has a single nuclear proton and neutron, would produce very few neutrons -- about 1 percent of the number generated by the deuterium-tritium reaction. "You could safely build a helium 3 plant in the middle of a big city," Kulcinski said.

Helium 3 fusion is also ideal for powering spacecraft and interstellar travel. While offering the high performance power of fusion -- "a classic Buck Rogers propulsion system" -- helium 3 rockets would require less radioactive shielding, lightening the load, said Robert Frisbee, an advanced propulsion engineer at NASA's Jet Propulsion Laboratory in Pasadena California.

Recently Kulcinski's team reports progress toward making helium 3 fusion possible. Inside a lab chamber, the Wisconsin researchers have produced protons from a steady-state deuterium-helium 3 plasma at a rate of 2.6 million reactions per second. That's fast enough to produce fusion power but not churn out electricity. "It's proof of principle, but a long way from producing electricity or making a power source out of it," Kulcinski said. He will present the results in Amsterdam in mid July at the Fourth International Conference on Exploration and Utilization of the Moon.

Size of a basketball

The chamber, which is roughly the size of a basketball, relies on the electrostatic focusing of ions into a dense core by using a spherical grid, explained Wisconsin colleague John Santarius, a study co-author. With some refinement, such Inertial Electrostatic Confinement (IEC) fusion systems could produce high-energy neutrons and protons useful in industry and medicine. For example, the technology could generate short-lived PET (positron emission tomography) isotopes on site at hospitals, enabling safe brain scans of young children and even pregnant women. Portable IEC devices could bridge the gap between today's science-based research and the ultimate goal of generating electricity, Santarius said.

This fall, the University of Wisconsin team hopes to demonstrate a third-generation fusion reaction between helium 3 and helium 3 particles in the lab. The reaction would be completely void of radiation.

"Although helium 3 would be very exciting," says Bryan Palaszewski, leader of advanced fuels at NASA Glenn Research Center at Lewis Field, "first we have to go back to the moon and be capable of doing significant operations there."

Access to the Moon is key to meet inevitably expanding resource needs --- prevents backsliding to an agrarian state

Cheetham & Pastuf, 8 – Research Associate at the Goddard Space Flight Center NASA Academy (Brad and Dan, students in Department of Mechanical and Aerospace Engineering at the University of Buffalo, “Lunar Resources and Development: A brief overview of the possibilities for lunar resource extraction and development,” http://www.eng.buffalo.edu/~cheetham/index_files/Moon%20Paper%20441.pdf, JMP)

Section 8. Conclusion

The Moon‟s importance in both past and future human development is vital and will continue to be so. Since ancient cultures viewed its pale sphere, it has captured the minds of countless generations, and will continue to do so. Its location and properties are an ideal testing space to adapt human technologies toward the rigors of further space exploration. Utilizing the resources available on the Moon, new physical and technological frontiers can be established including but not limited to Fusion power, Space solar power, and lunar propellants. History has shown that it is possible to accomplish great things, such as the Apollo landings, in a relatively short time given the incentive. The challenges of the 21st century deserve a 21st century solution. With climbing energy demands across the globe, we must look to new sources of energy outside the norm in order to fulfill this growing demand. Likewise, the need for new sources of raw materials will be a growing endeavor throughout the next century. Because of this, a local source of these materials, the Moon, is vital to our future needs. To allow these needs to be met, government has to provide an appropriate environment which allows for development and utilization of lunar resources, something that is vague at best today. This development must have both a robotic and a human element in order to be successful. Through the utilization of lunar materials, a self-sustaining lunar base is feasible, and will eventually be developed. With a lunar base, lunar materials can be mined, processed, and manufactured into utilizable exports, enhancing the vitality of a cislunar economy. Also, new research into the leading edges of certain branches of sciences will occur with the development of the Moon, enhancing humanities scientific knowhow. Although there are many difficulties associated with the financial and technological aspect of lunar development, they are problems that can be resolved.

The 21st century will likely see more resource difficulties than in the past. It will be vital for humanity to be able to access a greater quantity of recourses. The Moon provides an excellent opportunity to provide a great deal of these resources, further research, and increase cislunar manufacturing capabilities. It will be vital to tap the energies of the free market in order to maximize these operations. Despite its difficulties, the Moon is the first stepping stone towards the future development of humanity. As mentioned in Appendix 1, the cost of the Columbus voyage today was over 60 million dollars. If the Apollo program was the Moon‟s version of the Columbus voyages, we must now undertake on the “Jamestown expedition” to develop the Moon. As seen with the new world today, such developments are well worth their initial costs. With knowledge gained from the development of the Moon, humanity can count on an increase in the access to space, increased high-tech spinoffs, and an improved life on Earth. In conclusion, humanity progress towards the future only limited by what we limit ourselves too. We cannot allow ourselves to fall back to an agrarian state because of a lack of ingenuity; we must take steps to further humanities development, and today that step is the exploration and development of the Moon and its resources.

Helium-3 will serve as a safe replacement for fossil fuels

Lasker, 6 (12/15/06, John, “Race to the Moon for Nuclear Fuel,” http://www.wired.com/science/space/news/2006/12/72276, JMP)

Helium-3 is considered a safe, environmentally friendly fuel candidate for these generators, and while it is scarce on Earth it is plentiful on the moon.

As a result, scientists have begun to consider the practicality of mining lunar Helium-3 as a replacement for fossil fuels.

"After four-and-half-billion years, there should be large amounts of helium-3 on the moon," said Gerald Kulcinski, a professor who leads the Fusion Technology Institute at the University of Wisconsin at Madison.

Last year NASA administrator Mike Griffin named Kulcinski to lead a number of committees reporting to NASA's influential NASA Advisory Council, its preeminent civilian leadership arm.

The Council is chaired by Apollo 17 astronaut Harrison Hagan "Jack" Schmitt, a leading proponent of mining the moon for helium 3.

Schmitt, who holds the distance record for driving a NASA rover on the moon (22 miles through the Taurus-Littrow valley), is also a former U.S. senator (R-New Mexico).

The Council was restructured last year with a new mission: implementing President Bush's "Vision for Space Exploration," which targets Mars as its ultimate destination. Other prominent members of the Council include ex-astronaut Neil Armstrong.

Schmitt and Kulcinski are longtime friends and academic partners, and are known as helium-3 fusion's biggest promoters.

At the Fusion Technology Institute, Kulcinski's team has produced small-scale helium-3 fusion reactions in the basketball-sized fusion device. The reactor produced one milliwatt of power on a continuous basis.

While still theoretical, nuclear fusion is touted as a safer, more sustainable way to generate nuclear energy: Fusion plants produce much less radioactive waste, especially if powered by helium-3. But experts say commercial-sized fusion reactors are at least 50 years away.

The isotope is extremely rare on Earth but abundant on the moon. Some experts estimate there a millions of tons in lunar soil -- and that a single Space-Shuttle load would power the entire United States for a year.

Helium 3 will produce 10 times as much energy as fossil fuels

Whittington, space policy analyst and author of Children of Apollo, 4 (12/8/04, Mark R., USA Today, “World's next energy source may be just a moon away,” http://www.usatoday.com/news/opinion/editorials/2004-12-08-energy-source_x.htm, JMP)

With congressional approval of President Bush's "Moon, Mars and Beyond" initiative, human civilization has begun a new age of lunar exploration.

An armada of robotic spacecraft — starting in January with the European Space Agency's Smart 1, followed by probes to be launched by China, India, Japan and the United States — will study Earth's companion world. Human expeditions will follow in about 10 to 15 years.

This new age has more potential to change Earth for the better than many supporters, or opponents, of space exploration imagine. According to scientists at a recent meeting on lunar exploration held in India, the moon may hold the solution to Earth's growing energy needs.

Scientists estimate the moon contains about 1 million tons of an isotope called Helium 3, deposited on the lunar surface by solar winds, which could yield 10 times the amount of energy available with proven reserves of fossil fuels on Earth. Helium 3 could be used as fuel for fusion reactors to provide nearly limitless clean energy.

Moon can provide sustainable energy resources for growing population

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

Energy: Today, about 1.6 billion people on the Earth don’t have access to electricity. The World Bank estimates that 1.1 billion people live in extreme poverty which leads to 8 million premature deaths every year. In developed countries, higher quality of life is achieved only through a high rate of energy use. Increased energy supply is needed for economic and social development, improved quality of life, and to grow enough food to provide for the citizens of the developing world.
Unless something is done soon, the world will be faced with a crisis of enormous proportions. The United Nations estimates that world population will be approximately 9.1 billion by 2050 with virtually all growth in the 50 poorest countries. The choices that the global society makes to provide for future energy needs will have a profound effect on humanity and the environment.

The moon can supplement Earth-based renewable energy systems to meet future energy demand. Ample energy from the Sun reaches the moon and is not interrupted by weather, pollution or volcanic ash. Solar energy farms on the moon can “beam” limitless clean energy down to where it is needed on Earth or to satellites for relay to the Earth. There are also other potential sources of energy including platinum for fuel cells and an isotope called helium-3, which could be used in fusion reactors of the future.

Supplying energy from the moon will enable us to help provide the Earth’s energy needs without destroying our environment. 

Helium-3 Solves Fossil Fuels

Plan solves fossil fuel dependence and makes broader space development feasible

Brearley 6—University of Southampton research student (Andrew, “Mining the Moon: Owning the Night Sky?”, Astropolitics, 4:43-67, OCRed, ZBurdette)

Given that the Moon was apparently formed from ejected terrestrial matter, it is not surprising that the relative quantities of many lunar elements are broadly similar to their presence on Earth. Although there is only a very weak atmosphere on the Moon, oxygen exists in abundance, but not in a gaseous form. Over 60% of the atoms which constitute the satellite’s surface are oxygen,12 bound to other elements forming rocks and ‘regolith.’13 The other major constituents of the lunar crust are silicon, aluminium, calcium, and magnesium, while titanium and sodium are present in small amounts.14

Knowledge of the materials available on the lunar surface led to detailed scientific research into the possible means through which these resources could be utilized. Among the founding works of this literature, is the seminal The High Frontier by Gerard O’Neill. O’Neill described the purpose of his book to be an analysis of the use of energy and material from space to improve human life on Earth.15 Continued research into the presence of lunar resources, and their potential uses, makes human settlement on the Moon a more realistic possibility. NASA projects that rocks on the Moon can be used to produce important construction materials, specifically: concrete, basalt, fibreglass, glass, and metals.16 These materials need to be manufactured from raw lunar resources; research favors the position that processing on the Moon to produce such construction materials is possible.17

The ability to manufacture oxygen is of dual importance; alongside its necessity for life support, oxygen is also used as a rocket fuel. In order to maintain a human colony, water is similarly vital. In March 1998, NASA hypothesized that Lunar Prospector discovered the presence of water ice on the Moon. The lack of a lunar atmosphere means that a liquid cannot survive on the surface; the initial data suggested that ice deposits are located at the poles in permanently shadowed regions. The total volume of this ice was estimated to be six trillion kg.18

The presence of another lunar resource, Helium-3, is not doubted; similar to ice, it has the potential to be enormously useful. Helium-3 is an isotope of helium, which forms part of fusion nuclear reactions;19 it is formed in the Sun, arriving at the Moon on the solar wind. Fusion reactions utilizing Helium-3 produce more power and less waste than traditional nuclear reactors.20 Such is the potential of Helium-3 that there is the possibility of it being mined on the Moon, then brought back to the Earth to serve as a power supply.21 Its transportation to the Earth is potentially justified on the basis that all forms of helium are rare terrestrially. Particularly notable in research concerning the possibility of mining the Moon, in order to extract Helium-3 for use as an energy source, is the work of Harrison Schmitt and Gerald Kulcinski.22 Schmitt described Helium-3 as potentially providing: 

a long term alternative to our use of fossil fuels on Earth, as well as the basis for future lunar and Martian settlement. Further, by-products of the extraction of Helium-3 from the lunar surface can sustain future travellers and settlers of deep space with water, oxygen, hydrogen fuel, and food.23

When analyzing the potential utilization of the Moon for future scientific and commercial purposes, the presence of lunar resources, and their exploitation, is vitally important. In fact, their presence is a decisive factor when considering the possibility of establishing a human lunar colony.24 Due to the high cost of transporting materials from the Earth to the Moon, a requirement for a permanent lunar mission would be the production of its own materials. If assumptions are made that in the relatively near future, the Moon will become a viable resource and that technological developments currently being made that this scenario more probable, then such technological developments create a necessity for resolving legal uncertainties regarding the Moon. These uncertainties deal with who has the right to harness lunar resources, and under what legal circumstances.

He-3 mining solves fossil fuel depletion

Moon Daily, 4 (2004, Space Daily, “Moon could meet Earth’s future energy demands: Scientists,” http://www.moondaily.com/reports/Moon_Could_Meet_Earths_Future_Energy_Demands_Scientists.html, mat)

A potential energy source found on the moon's surface could hold the key to meeting future energy demands as the earth's fossil fuels dry up in the coming decades, scientists said last Friday.

Mineral samples from the moon contained abundant quantities of helium 3, a variant of the gas used in lasers and refrigerators as well as to blow up balloons.

"When compared to the earth the moon has a tremendous amount of helium 3," said Lawrence Taylor, a director of the US Planetary Geosciences Institute, Department of Earth and Planetary Sciences.

"When helium 3 combines with deuterium (an isotope of hydrogen) the fusion reaction proceeds at a very high temperature and it can produce awesome amounts of energy," Taylor told AFP.

"Just 25 tonnes of helium, which can be transported on a space shuttle, is enough to provide electricity for the US for one full year," said Taylor, who is in the north Indian city of Udaipur for a global conference on moon exploration.

Helium 3 is deposited on the lunar surface by solar winds and would have to be extracted from moon soil and rocks.

To extract helium 3 gas the rocks have to be heated above 1,400 degs Fdegs C). Some 200 million tonnes of lunar soil would produce one tonne of helium, Taylor said, noting that only 10 kilos of helium are available on earth.

Indian President A.P.J. Abdul Kalam told the International Conference on Exploration and Utilisation of the Moon on Wednesday that the barren planet held about one million tonnes of helium 3.

"The moon contains 10 times more energy in the form of Helium 3 than all the fossil fuels on the earth," Kalam said.

However, planetary scientist Taylor said the reactor technology for converting helium 3 to energy was still in its infancy and could take years to develop.

"The problem is that there is not yet an efficient type of reactor to process helium 3. It is currently being done mostly as a laboratory experiment. Right now at the rate which it (research) is proceeding it will take another 30 years," he said.

Other scientists said the reactor would be safe in terms of radioactive elements and could be built right in the heart of any city.

"Potentially there are large reserviours of helium 3 on the moon, said D.J. Lawrence, planetary scientist at the US Los Alamos National Laboratory.

"Just doing reconnaissance where the minerals are and to find out where helium 3 likes to hang out is the first step, so when the reactor technology gets to work we are ready and have precise information," Lawrence said.

"It really could be used as a future fuel and is safe. It is not all science fiction."

"There are visionaries out there and now the question arises where the funds come from. If people get on board to do it there is no doubt it could be done," he said.

Taylor echoed Lawrence's views adding that there were no funds available for funding non-petroleum energy projects in the United States

He warned of the exhaustion of fossil fuels such as coal, oil and gas on earth.
"By 2050 the whole world will have a major problem. We need to be thinking ahead," Taylor said.

"Right now we are not thinking ahead enough. Some of us are. But then the people who make the decisions and put money on the projects are not. They think only about the next elections.

"If we set our hearts on the moon and have the money to do it, then we do it pretty fast. However, it could be done well within 10 years if the sources of finance are generated to get this (reactor) going," he said. 

Nuclear Fusion Solves Energy Crisis

Solves the global energy crisis --- prevents global economic collapse and warming

Kulcinski & Schmitt, with the Fusion Technology Institute in the Department of Engineering Physics at the University of Wisconsin-Madison 2000 (July 2000, G.L. Kulcinski and H.H. Schmitt, Fusion Technology Institute, “Nuclear Power Without Radioactive Waste – The Promise of Lunar Helium-3,” Presented at the Second Annual Lunar Development Conference, “Return to the Moon II”, 20–21 July 2000, Las Vegas NV, http://fti.neep.wisc.edu/FTI/pdf/fdm1131.pdf, JMP)
Introduction

The impending world energy crisis of 21st century will require innovative solutions and massive action if we are to avoid a collapse of the Earth’s economic system as we know it. Because of expanding populations, increased standards of living, and increasing aspirations in the developing nations, experts now predict that the Earth’s energy supplies will have to expand by factors of 3 to 6 in the next 50-100 years.1,2 It is widely understood that the 21st century will be the last one in which fossil fuels will play (or at least should play) a dominant role. As we move toward the middle of this century, liquid and gaseous fossil fuels will become scarce and more expensive while greenhouse gas emissions may limit the practical usefulness of coal. Hydroelectric facilities, already under fire from environmental activists, will not be able to expand fast enough to fill the gap and terrestrial renewable resources (geothermal, wind, solar, and biomass) will likely satisfy only local needs on an intermittent basis. Of the known energy sources available to society today, only nuclear energy in the form of fission or fusion can fill the enormous energy needs of the 21st century and beyond.
There is enough energy in fissionable material to satisfy the world’s needs for hundreds of years if used in breeder reactors.3 However, the fission industry (at least in the United States) is currently wrestling with the problem of long-lived nuclear waste and is essentially stymied by institutional problems and public acceptance. The use of firstgeneration thermonuclear fuels, based on the deuterium (D) and tritium (T) fuel cycle, can also provide the necessary energy for centuries to come but the economics of such systems is uncertain4 and the DT fuels will only go part way towards solving the nuclear waste problem.

It is the objective of this paper to show that there is a solution to the world’s energy dilemma that can eventually solve the current major problems facing nuclear energy. It will also be shown that this solution will allow future generations to enjoy the benefits of nuclear energy without the problems of long-lived nuclear waste or the risk of accidental release of radioactive materials. 

Solves greenhouse emissions and nuclear accidents, terrorism and weapons proliferation from nuclear fission reactors

Bilder, Prof of Law at University of Wisconsin, 10 (January 2010, Richard B., Fordham International Law Journal, “A LEGAL REGIME FOR THE MINING OF HELIUM-3 ON THE MOON: U.S. POLICY OPTIONS,” 33 Fordham Int'l L.J. 243, JMP)

During the past several years, the United States and three of the world's other leading space powers, Russia, China, and India, have each announced their intent to establish a base on the Moon, in part with the purpose - or, in the case of the United States, at least the exploratory goal - of seeking to mine and bring to Earth helium-3 ("He-3"), an isotope n1 of helium rarely found naturally on Earth but believed to be present in large amounts as a component of the lunar soil. n2 The potential value of  [*244]   [*245]   [*246]  He-3 is that it is theoretically an ideal fuel for thermonuclear fusion power reactors, which could serve as a virtually limitless source of safe and non-polluting energy. n3 For example, it is estimated that forty tons of liquefied He-3 brought from the Moon to the Earth - about the amount that would comfortably fit in the cargo bays of two current U.S. space shuttles - would provide sufficient fuel for He-3 fusion reactors to meet the full electrical needs of the United States, or one quarter of the entire world's electrical needs, for an entire year. n4

While the technological and economic feasibility of fusion-based nuclear energy, particularly fusion reactors utilizing He-3  [*247]  as fuel, is still uncertain and contested, and its commercial realization at best decades away, n5 the implications of such a development could be far-reaching and profound. Fusion energy could significantly reduce the world's heavy dependence on fossil fuels, which are associated with environmental pollution, greenhouse gas emissions, and global warming - not to mention their rising price and role in recurrent geopolitical and economic tensions. Fusion energy could also provide a safer alternative to many countries' growing reliance on energy generated from nuclear fission reactors, which hold the potential dangers of nuclear accidents, terrorism, weapons proliferation, and radioactive waste disposal. Moreover, in contrast to the prospect of depletion of terrestrial fossil fuels, it is estimated that there is sufficient He-3 present on the Moon to meet humanity's rapidly growing energy needs for many centuries to come. n6 Thus, despite the problematic future of He-3-based fusion energy, it is not surprising that the United States and other major powers are beginning to position themselves to ensure their future access to lunar He-3 resources.

Fusion reactors utilizing Helium-3 are superior --- solves proliferation and waste risks

Bilder, Prof of Law at University of Wisconsin, 10 (January 2010, Richard B., Fordham International Law Journal, “A LEGAL REGIME FOR THE MINING OF HELIUM-3 ON THE MOON: U.S. POLICY OPTIONS,” 33 Fordham Int'l L.J. 243, JMP)

For a number of reasons, including the limited terrestrial availability of He-3 and the very high temperatures required to achieve He-3-based fusion, most current research, and any first generation fusion power reactors, will likely be based on a fuel cycle involving the fusion of deuterium ("D") and tritium ("T"),  [*253]  two isotopes of hydrogen available on Earth and capable of fusing at considerably lower temperatures. n25 However, an He-3-D fuel cycle, if and when technically achievable, theoretically offers significant advantages as compared with the D-T fuel cycle. Unlike a D-T fusion reaction, which results in considerable neutron radiation, an He-3-D fusion reaction would produce little radioactivity and a substantially higher proportion of directly usable energy. n26 More specifically, the comparative  [*254]  advantages of an He-3-D fuel cycle over a D-T fuel cycle would include: (1) increased electrical conversion efficiency; (2) reduced radiation damage to containment vessels, obviating the need for frequent expensive replacement; (3) reduced radioactive waste, with consequent reduced costs of protection and disposal; (4) increased levels of safety in the event of accident; and (5) potentially lower costs of electricity production. n27 In particular, an He-3-D fuel cycle would significantly reduce the risk of nuclear proliferation because an He-3-D reaction, unlike a D-T reaction, would produce few neutrons and could not be readily employed to produce plutonium or other weapons-grade fissile materials. n28 Consequently, interest in developing He-3-fueled thermonuclear energy is likely to continue.

Helium 3 will produce electricity with no radioactive risks

Whittington, space policy analyst and author of Children of Apollo, 10 (6/22/10, Mark, “Obama is ignoring helium 3 on the moon which could provide clean energy,” http://www.examiner.com/clean-energy-in-houston/obama-is-ignoring-helium-3-on-the-moon-which-could-provide-clean-energy, JMP)

When President Barack Obama proposed that America bypass the Moon in his plan for deep space exploration, he may also have proposed bypassing a solution for clean, limitless energy. Billions of years of solar wind have deposited an isotope called Helium 3 into the lunar soil, thanks to an absence of an atmosphere and magnetic field on the Moon to stop it. Some scientists suggest that helium 3 could power fusion power plants.

Unlike nuclear and some other forms of fusion, a helium 3 fueled reactor would produce regular helium and protons, the latter of which would be converted directly into electricity. There would be no need for a generator to take the heat generated from a reactor to produce power. There would be no radioactive byproducts.

Some 40 tons of helium 3, mined from the Moon, would provide all the power for the United States for a year. Scientists estimate that there may be about a billion tons of helium 3 deposited in lunar soil.

That, as they say, is the good news. The bad news is that helium 3, while abundant, is spread out across the lunar surface, permeated in lunar soil in a handful of parts for billion. Mining and extracting helium 3 would be a considerable challenge. Transporting helium 3 back to Earth in an economical fashion would also be challenging.

But the most difficult obstacle of all will be to create a helium 3 powered fusion generator that would produce more energy than it takes to create the fusion reaction. So far that has eluded researchers delving into all kinds of controlled fusion reactions. A desk top experiment at the Fusion Technology Institute in Madison, Wisconsin has yet to even break even for the energy generated vs. the energy imputed.

Still, it would seem that even the potential for solving the world’s energy needs while moving beyond fossil fuels would make the decision not to return to the Moon something worth revisiting, not to mention putting more funding into helium 3 fusion energy research.

Mining Helium-3 from the moon will yield clean energy and establish a permanent lunar presence

Dillow, 11 (5/5/11, Clay, “Former Apollo Astronaut and Senator Says Mining Helium on the Moon Could Solve The Global Energy Crisis,” http://www.popsci.com/science/article/2011-05/former-apollo-astronaut-says-moon-mining-could-solve-global-energy-crisis, JMP)

Former astronaut, Apollo moonwalker, geologist and former Senator Harrison Schmitt has a modest plan to solve the world’s energy problems. All we need is $15 billion over 15 years and some fusion reactors that have yet to be invented. And we’ll need a moon base.

Schmitt’s idea isn’t novel--he thinks the U.S. should go back to the moon, this time to mine the surface for helium-3, an isotope of helium that is rare on earth but relatively bountiful on the moon. The Russians have been talking about mining helium-3 from the moon for years, but they’ve never put forth a viable plan. Schmitt thinks his, all things considered, is pretty realistic.

So how does Schmitt’s plan break down? We’ll need $5 billion for a helium-3 fusion demonstration plant, because as of right now no such thing exists. We’ll also need to invest $5 billion more in a heavy-lift rocket capable of launching regular moon missions, something akin to the Apollo-era Saturn V.
A moon base for mining the stuff would cost another $2.5 billion, and though Schmitt didn’t really specify in his recent presentation to a petroleum conference, the other $2.5 billion could easily be chalked up to operating costs in an endeavor of this magnitude.

But it could pay for itself while developing critical spaceflight technologies and enabling a mission to Mars. Schmitt says a two-square-kilometer swath of lunar surface mined to a depth of roughly 10 feet would yield about 220 pounds of helium-3. That’s enough to run a 1,000-megawatt reactor for a year, or $140 million in energy based on today’s coal prices. Scale that up to several reactors, and you’ve got a moneymaking operation.

Why go to all this trouble? Helium-3 is abundant on the moon and produces little to no radioactive waste that must be cleaned up and stored. The reaction necessary would burn at a much hotter temperature than other fusion reactions, but the chance of environmental disaster via radioactive spill is virtually nil. Plus we would establish a permanent presence on the moon.

Throw in another $5 billion, and we might even be able to populate said moon base with a clone work force and some soothing, Kevin Spacey-esque AI. 

Helium-3 is key to develop effective fusion-based power without radioactive waste

Williams, 7 (8/23/07, Mark, Technology Review, “Mining the Moon; Lab experiments suggest that future fusion reactors could use helium-3 gathered from the moon,” http://www.technologyreview.com/Energy/19296/, JMP)

Could He3 from the moon truly be a feasible solution to our power needs on Earth? Practical nuclear fusion is nowadays projected to be five decades off--the same prediction that was made at the 1958 Atoms for Peace conference in Brussels. If fusion power's arrival date has remained constantly 50 years away since 1958, why would helium-3 suddenly make fusion power more feasible?
Advocates of He3-based fusion point to the fact that current efforts to develop fusion-based power generation, like the ITER megaproject, use the deuterium-tritium fuel cycle, which is problematical. (See "International Fusion Research.") Deuterium and tritium are both hydrogen isotopes, and when they're fused in a superheated plasma, two nuclei come together to create a helium nucleus--consisting of two protons and two neutrons--and a high-energy neutron. A deuterium-tritium fusion reaction releases 80 percent of its energy in a stream of high-energy neutrons, which are highly destructive for anything they hit, including a reactor's containment vessel. Since tritium is highly radioactive, that makes containment a big problem as structures weaken and need to be replaced. Thus, whatever materials are used in a deuterium-tritium fusion power plant will have to endure serious punishment. And if that's achievable, when that fusion reactor is eventually decommissioned, there will still be a lot of radioactive waste.

Helium-3 advocates claim that it, conversely, would be nonradioactive, obviating all those problems. But a serious critic has charged that in reality, He3-based fusion isn't even a feasible option. In the August issue of Physics World, theoretical physicist Frank Close, at Oxford in the UK, has published an article called "Fears Over Factoids" in which, among other things, he summarizes some claims of the "helium aficionados," then dismisses those claims as essentially fantasy.

Close points out that in a tokamak--a machine that generates a doughnut-shaped magnetic field to confine the superheated plasmas necessary for fusion--deuterium reacts up to 100 times more slowly with helium-3 than it does with tritium. In a plasma contained in a tokamak, Close stresses, all the nuclei in the fuel get mixed together, so what's most probable is that two deuterium nuclei will rapidly fuse and produce a tritium nucleus and proton. That tritium, in turn, will likely fuse with deuterium and finally yield one helium-4 atom and a neutron. In short, Close says, if helium-3 is mined from the moon and brought to Earth, in a standard tokamak the final result will still be deuterium-tritium fusion.

Second, Close rejects the claim that two helium-3 nuclei could realistically be made to fuse with each other to produce deuterium, an alpha particle and energy. That reaction occurs even more slowly than deuterium-tritium fusion, and the fuel would have to be heated to impractically high temperatures--six times the heat of the sun's interior, by some calculations--that would be beyond the reach of any tokamak. Hence, Close concludes, "the lunar-helium-3 story is, to my mind, moonshine."

Close's objection, however, assumes that deuterium-helium-3 fusion and pure helium-3 fusion would take place in tokamak-based reactors. There might be alternatives: for example, Gerald Kulcinski, a professor of nuclear engineering at the University of Wisconsin-Madison, has maintained the only helium-3 fusion reactor in the world on an annual budget that's barely into six figures.

Kulcinski's He3-based fusion reactor, located in the Fusion Technology Institute at the University of Wisconsin, is very small. When running, it contains a spherical plasma roughly 10 centimeters in diameter that can produce sustained fusion with 200 million reactions per second. To produce a milliwatt of power, unfortunately, the reactor consumes a kilowatt. Close's response is, therefore, valid enough: "When practical fusion occurs with a demonstrated net power output, I--and the world's fusion community--can take note."

Still, that critique applies equally to ITER and the tokamak-based reactor effort, which also haven't yet achieved breakeven (the point at which a fusion reactor produces as much energy as it consumes). What's significant about the reactor in Wisconsin is that, as Kulcinski says, "We are doing both deuterium-He3 and He3-He3 reactions. We run deuterium-He3 fusion reactions daily, so we are very familiar with that reaction. We are also doing He3-He3 because if we can control that, it will have immense potential."

The reactor at the Fusion Technology Institute uses a technology called inertial electrostatic confinement (IEC). Kulcinski explains: "If we used a tokamak to do deuterium-helium-3, it would need to be bigger than the ITER device, which already is stretching the bounds of credibility. Our IEC devices, on the other hand, are tabletop-sized, and during our deuterium-He3 runs, we do get some neutrons produced by side reaction with deuterium." Nevertheless, Kulcinski continues, when side reactions occur that involve two deuterium nuclei fusing to produce a tritium nucleus and proton, the tritium produced is at such a higher energy level than the confinement system that it immediately escapes. "Consequently, the radioactivity in our deuterium-He3 system is only 2 percent of the radioactivity in a deuterium-tritium system."
More significant is the He3-He3 fusion reaction that Kulcinski and his assistants produce with their IEC-based reactor. In Kulcinski's reactor, two helium-3 nuclei, each with two protons and one neutron, instead fuse to produce one helium-4 nucleus, consisting of two protons and two neutrons, and two highly energetic protons.

"He3-He3 is not an easy reaction to promote," Kulcinski says. "But He3-He3 fusion has the greatest potential." That's because helium-3, unlike tritium, is nonradioactive, which, first, means that Kulcinski's reactor doesn't need the massive containment vessel that deuterium-tritium fusion requires. Second, the protons it produces--unlike the neutrons produced by deuterium-tritium reactions--possess charges and can be contained using electric and magnetic fields, which in turn results in direct electricity generation. Kulcinski says that one of his graduate assistants at the Fusion Technology Institute is working on a solid-state device to capture the protons and convert their energy directly into electricity.

Still, Kulcinski's reactor proves only the theoretical feasibility and advantages of He3-He3 fusion, with commercial viability lying decades in the future. "Currently," he says, "the Department of Energy will tell us, 'We'll make fusion work. But you're never going to go back to the moon, and that's the only way you'll get massive amounts of helium-3. So forget it.' Meanwhile, the NASA folks tell us, 'We can get the helium-3. But you'll never get fusion to work.' So DOE doesn't think NASA can do its job, NASA doesn't think that DOE can do its job, and we're in between trying to get the two to work together." Right now, Kulcinski's funding comes from two wealthy individuals who are, he says, only interested in the research and without expectation of financial profit.

Overall, then, helium-3 is not the low-hanging fruit among potential fuels to create practical fusion power, and it's one that we will have to reach the moon to pluck. That said, if pure He3-based fusion power is realizable, it would have immense advantages.
Fusion Reactors Solve Prolif Risk

Helium-3 will produce electricity with no proliferation risks

Cheetham & Pastuf, 8 – Research Associate at the Goddard Space Flight Center NASA Academy (Brad and Dan, students in Department of Mechanical and Aerospace Engineering at the University of Buffalo, “Lunar Resources and Development: A brief overview of the possibilities for lunar resource extraction and development,” http://www.eng.buffalo.edu/~cheetham/index_files/Moon%20Paper%20441.pdf, JMP)

Another resource that is potentially extremely valuable is the isotope Helium-3. This is implanted in the lunar regolith by the solar wind, similar to hydrogen. Schmitt argues that Helium-3 itself would justify a permanent lunar base operated by a corporation. The potential of this resource is staggering, unfortunately until fusion reactors are better developed its value is reduced. The promise of Helium-3 fusion is a completely clean source of electricity with no danger of radiation or nuclear proliferation. It would be a power source that theoretically could be stored in the back of a pick-up truck. Due to the physics of Helium-3 fusion efficiencies for power generation could theoretically approach 70% (Schmitt 45).

The numbers are staggering. According to Schmitt with an investment of $20 billion dollars (similar in size to the investment made to build the Alaskan oil pipeline) a company could establish a base on the Moon and produce Helium-3 for fusion reactors here on Earth (Schmitt). A 1000We fusion plant would require approximately 100 kg Helium-3 a year to operate. To produce this much Helium-3 it would be necessary to mine 2 km^2 to a depth of 3 meters. The most efficient way to retrieve contained volatiles is to only process the fraction < 100 micron. This is more efficient because these particles have greater surface area and thus contain more contained gas. This 100 kg would have a steam coal equivalent value of approximately $150 million if the cost of steam coal electricity was $2.50/million BTU (Schmitt). As energy prices increase and demand skyrockets across the planet (specifically India and China) the margins for a Helium-3 based energy business get better and better.

XT: Fission => Waste, Radiation & Prolif

Waste problems, radiation risks and proliferation threats undermine benefits of nuclear fission industry

Kulcinski & Schmitt, with the Fusion Technology Institute in the Department of Engineering Physics at the University of Wisconsin-Madison 2000 (July 2000, G.L. Kulcinski and H.H. Schmitt, Fusion Technology Institute, “Nuclear Power Without Radioactive Waste – The Promise of Lunar Helium-3,” Presented at the Second Annual Lunar Development Conference, “Return to the Moon II”, 20–21 July 2000, Las Vegas NV, http://fti.neep.wisc.edu/FTI/pdf/fdm1131.pdf, JMP)

However, there are critics who point to the lack of a national plan that would sequester the waste generated in the process of releasing nuclear energy currently besiege the fission industry. The main problem in the public’s eyes appears to be the long time (hundreds to thousands of years) that the fission waste must be isolated from the biosphere. There is also a public fear of nuclear reactor malfunctions that would release radiation into the environment and cause evacuation of large numbers of the population. While the U. S. fission industry can point to a record that has successfully demonstrated that such accidents are extremely unlikely, events in other countries with less stringent safety regulations (e.g., the Chernobyl accident in the former Soviet Union) have kept such fears alive. Finally, there is the issue of proliferation associated with the production of weapons grade fissionable material in reactors. The possible use of enriched 235U and the production of 239Pu for military purposes has caused policy makers in the U. S. to ban the commercial reprocessing of the nuclear fuels which, in the long run, makes the nuclear waste problem even more severe. 

AT: Not Enough Helium-3

Even a morsel of He-3 solves 

Coffey, 9 – Executive Articles Editor, B.A., Alfred University, J.D., Case Western Reserve University School of Law (2009, Sarah, Case Western Reserve Journal of International Law, “Establishing a Legal Framework for Property Rights to Natural Resources in Outer Space,” Case W. Res. J. Int’l L. Vol. 41:119, http://www.case.edu/orgs/jil/vol.41.1/41_Coffey.pdf, Sawyer)

The mining operation could be a significant undertaking. Even though helium-3 is much more abundant on the moon than on Earth, it only found in quantities of about twenty-five parts per billion on the lunar surface. 11 While hundreds of millions of tons of lunar soil must be mined to extract one ton of helium-3, only a very small amount of helium-3 is needed to create a vast amount of power in fusion reaction, so much so that a single ounce of helium-3 is valued at $40,000. 

AT: Not Feasible

The mining of Helium-3 in significant quantities is both economically and technically viable

Barnatt, 11 (April 2011, Christopher, Explaining the Future, “Helium-3 Power Generation”, http://www.explainingthefuture.com/helium3.html)

Mining Helium-3 on the Moon One of many problems associated with using helium-3 to create energy via nuclear fusion is that, at least on the Earth, helium-3 is very, very rare indeed. Helium-3 is produced as a by-product of the maintenance of nuclear weapons, which could net a supply of around 15Kg a year. Helium-3 is, however, emitted by the Sun within its solar winds. Our atmosphere prevents any of this helium-3 arriving on the Earth. However, as it does not have an atmosphere, there is nothing to stop helium-3 arriving on the surface of the Moon and being absorbed by the lunar soil. As a result, it has been estimated that there are around 1,100,000 metric tons of helium-3 on the surface of the Moon down to a depth of a few metres. This helium-3 could potentially be extracted by heating the lunar dust to around 600 degrees C, before bringing it back to the Earth to fuel a new generation of nuclear fusion power plants. As reported in an Artemis Project paper, about 25 tonnes of helium-3 -- or a fully-loaded Space Shuttle cargo bay's worth -- could power the United States for a year. This means that helium-3 has a potential economic value in the order of $3bn a ton -- making it the only thing remotely economically viable to consider mining from the Moon given current and likely-near-future space travel technologies and capabilities.

AT: No Fusion Reactors for Helium-3

Mining for Helium-3 will pave the way for fusion reactors

Cheetham & Pastuf, 8 – Research Associate at the Goddard Space Flight Center NASA Academy (Brad and Dan, students in Department of Mechanical and Aerospace Engineering at the University of Buffalo, “Lunar Resources and Development: A brief overview of the possibilities for lunar resource extraction and development,” http://www.eng.buffalo.edu/~cheetham/index_files/Moon%20Paper%20441.pdf, JMP)

The possibility of a Helium-3 fueled lunar economy was mentioned previously. In order for this to be a possibility fusion technology must be advanced beyond the current very small scale reactions being achieved (Schmitt). One problem with this plan of waiting for fusion technology to develop before establishing a lunar base is that fusion without helium-3 is very much less attractive. Using common deuterium fusion plans, power plants would actually produce more nuclear waste per kilowatt hour than a nuclear fission plant of comparable size would (Schmitt 41). Thus fusion technology is somewhat dependent on having a large supply of He-3 while at the same time, getting He-3 from the Moon is depending on having large scale fusion plants operational. Only time will tell which occurs first, but with additional funding, and a He-3 source its likely fusion power could be figured out.
Helium-3 based fusion power can be built off of existing fusion research

Bilder, Prof of Law at University of Wisconsin, 10 (January 2010, Richard B., Fordham International Law Journal, “A LEGAL REGIME FOR THE MINING OF HELIUM-3 ON THE MOON: U.S. POLICY OPTIONS,” 33 Fordham Int'l L.J. 243, JMP)

Whether the production of lunar He-3-based fusion power will prove commercially viable remains a complex and disputed question. The commercial success of such a development will clearly depend, among other things, on the parallel and integrated achievement of both economically efficient He-3-fueled fusion power reactors and a sustainable lunar mining enterprise capable of economically extracting and returning to Earth an assured supply of He-3 to fuel such reactors; neither is worth pursuing without the other. However, the development of He-3-based fusion need not start from scratch, but instead will likely build on the substantial research and investment already committed to the development of fusion power more generally in ITER and other already ongoing projects. Moreover, the development of lunar He-3 mining can similarly build on - and indeed form an additional rationale for - the already existing  [*256]  commitment of various space powers to establish lunar bases. As indicated earlier, lunar mining activities may be worth developing not only to extract He-3 from the regolith, but also to obtain a variety of other byproducts highly useful for the support of lunar bases. n35

Solving supply issues is key --- Helium-3 from the moon could supply energy for a 1000 years
Kulcinski & Schmitt, with the Fusion Technology Institute in the Department of Engineering Physics at the University of Wisconsin-Madison 2000 (July 2000, G.L. Kulcinski and H.H. Schmitt, Fusion Technology Institute, “Nuclear Power Without Radioactive Waste – The Promise of Lunar Helium-3,” Presented at the Second Annual Lunar Development Conference, “Return to the Moon II”, 20–21 July 2000, Las Vegas NV, http://fti.neep.wisc.edu/FTI/pdf/fdm1131.pdf, JMP)

If This Such a Good Idea, Why Hasn’t It Been Done Before?

There are two main reasons that second- and third-generation fusion fuels have not been used extensively in the past:

1. The physics requirements of these fuels are much more difficult than the first-generation fuels.

2. Even if the second- and third-generation fuels could be used, there was no large resource of 3He known before 1986. 

A measure of the energy required to promote the various fusion reactions is given in Figure 2 where the product of the energy released times the reactivity is plotted as a function of the energy of particles as they collide with each other. It is clear that the DT reaction is the most reactive at the lowest energy and that is where practically all of the world’s research is now currently directed. 

The D3He reaction requires approximately three times more energy to initiate and to operate in a power mode. The 3He3He reaction requires another factor of three to four to initiate and perhaps a factor of ten more energy to operate. While the D3He power may be produced in a thermonuclear device such as a tokamak, the 3He3He fuels will clearly require a different confinement concept. 

For reasons outlined in previous papers11-14, we have chosen to demonstrate the usefulness of the second- and third-generation fuels in a fusion fuel cycle in a device that relies on electrostatic confinement of the plasma as opposed to the traditional electromagnetic or inertial confinement schemes. This is not a new concept. Farnsworth15, the inventor of television, first proposed the IEC device. Hirsch16 first demonstrated the operation of an IEC device with DD and DT. Because of the higher energies needed to cause the D and 3He to fuse, this concept is much more effective at providing high-energy ions than the tokamak or laser-driven devices around the world. 

A schematic of the Wisconsin IEC facility14 is shown in Figure 3 and a photo of the device operating at steady state is given in Figure 4. The basic idea of this approach is to surround an inner cathode charged to a negative potential of 50 kV or more with a larger spherical mesh globe that is positively charged. By mechanisms described elsewhere,15,16,17 positively charged fuel ions are formed around the outer grid and accelerated inward by the large negative potential. When the inward streaming ions meet energetic ions from the opposite direction they can fuse, releasing energy or scatter and “climb” the potential hill on the other side and return to the center of the device. Obviously, the deeper the potential well, the higher the energy of the colliding ions and the higher the fusion rate. 

Initially, the IEC device at Wisconsin was used to study the physics associated with electrostatic confinement. In those studies, a DD fuel was used and steady-state fusion reaction rates of ª 1 x 108 per second have been produced to date14. In late 1998, our attention switched to the D3He cycle and an example of the progress made over the past two years is shown in Figure 5. The steady-state reaction rate has been increased nearly by a factor of 1,000 over that time. Use of higher accelerating potentials and more efficient cathode design should boost the fusion rate to levels where PET isotopes such as 15O and 18F can be made for commercial distribution11-1 3. It is hoped that the experience gained with the near-term devices will lead us into the next phase where electricity production can be investigated. 

If the 3 He containing fuel cycles can be successfully demonstrated in the laboratory, one still must address the issue of 3He resources. Nearly 15 years ago,18 it was pointed out that while there are limited resources of 3He on Earth, the Moon contains as much as a million tonnes of this isotope implanted in the lunar regolith by the solar wind. A measure of the potential impact of this resource on the Earth is the fact that as little as 150 tonnes of 3He could supply the entire electrical needs of the world in the year 2000. Obviously, if such a fuel source could be economically extracted and brought to the Earth, our energy needs would be satisfied for perhaps a thousand years or more. Such an immense source of clean energy will take much more research to develop, but if the promise of nuclear energy without the associated problems of nuclear waste is achieved, then the Moon will become a strategic factor in the future of the Earth. 

AT: Radiation Good

Hormesis isn’t confirmed in humans

Mossman 1—professor of health physics (Kenneth, March, “DECONSTRUCTING RADIATION HORMESIS”, http://dl2af5jf3e.search.serialssolutions.com.proxy.lib.umich.edu/?ctx_ver=Z39.88-2004&ctx_enc=info%3Aofi%2Fenc%3AUTF-8&rfr_id=info:sid/summon.serialssolutions.com&rft_val_fmt=info:ofi/fmt:kev:mtx:journal&rft.genre=article&rft.atitle=DECONSTRUCTING+RADIATION+HORMESIS&rft.jtitle=Health+physics&rft.au=Mossman%2C+K+L&rft.date=2001-03-01&rft.pub=LIPPINCOTT+WILLIAMS+%26+WILKINS&rft.issn=0017-9078&rft.volume=80&rft.issue=3&rft.spage=263&rft.epage=269&rft_id=info:doi/10.1097%2F00004032-200103000-00009&rft.externalDBID=n%2Fa&rft.externalDocID=11219539, ZBurdette)
Support for radiation hormesis has come from hundreds of cell and animal studies (Calabrese and Baldwin 2000; Luckey 1992). However, radiation hormesis in humans has not been firmly established. Table 2 lists three epidemiological studies commonly cited in support of hormesis (Cohen 1995; Kondo 1993; Miller et al. 1989). These studies are not entirely comparable because they relate to carcinogenesis in different tissues, and the dose-response relationships may be different. Accordingly, in a given dose range, hormesis may be demonstrated in one tissue, but increased cancer risk may be observed in another tissue. Acceptance of hormesis by the radiation protection community will depend on whether an overall net health benefit can be demonstrated. The evidence for hormesis in these studies is not compelling since the data may also be reasonably interpreted to support no radiogenic effect in the low dose range. In fact, as illustrated in Table 3, mutually exclusive models, including hormesis, have been fitted to the LSS data (Hoel and Li 1998; Kondo 1993; Little and Muirhead 1996; Pierce et al. 1996). Cohen’s residential radon study (Cohen 1995) has been subject to criticism because of the ecological methods employed and because of problems presented by the overwhelming contribution of cigarette smoking as a confounder.

Their studies are flawed

Piispanen 95—Institute  of  Geosciences  and Astronomy,  University of  Oulu (R.., “Radation hormesis – fact or fiction?”, 

http://dl2af5jf3e.search.serialssolutions.com.proxy.lib.umich.edu/?ctx_ver=Z39.88-2004&ctx_enc=info%3Aofi%2Fenc%3AUTF-8&rfr_id=info:sid/summon.serialssolutions.com&rft_val_fmt=info:ofi/fmt:kev:mtx:journal&rft.genre=article&rft.atitle=RADIATION+HORMESIS+-+FACT+OR+FICTION&rft.jtitle=ENVIRONMENTAL+GEOCHEMISTRY+AND+HEALTH&rft.au=PIISPANEN%2C+R&rft.date=1995-06-01&rft.pub=CHAPMAN+HALL+LTD&rft.issn=0269-4042&rft.volume=17&rft.issue=2&rft.spage=95&rft.epage=102&rft_id=info:doi/10.1007%2FBF00146711&rft.externalDBID=n%2Fa&rft.externalDocID=10_1007_BF00146711, ZBurdette)

On the other hand, several writers have expressed opinions against the hypothesis. This criticism and skepticism is primarily based on the fact that, as pointed out by Sagan (1989), carefully conducted epidemiological studies are rare or lacking and the existence of the phenomenon has not been verified by this means. Another weakness in the theory has been pointed out by Koppenol and Bounds (1989) who are also skeptical. They maintain that any discussion of the beneficial, neutral, or harmful effects of low-level ionizing radiation is seriously flawed if the “background” flux of oxyradicals is not taken into account, and that this consideration is missing from the discussions on the topic. They note that the steady-state concentratation of oxyradicsals in normal cases is of the order of 0.1 to 1 nML and would rise in the individuals exposed to LLIR to about 3 nML if the dose was 0.5cGy. Thus they would find it most surprising if such a small transient concentration were to cause damage sufficient to activate repair mechanisms. 

Alternative explanations to their findings

Mossman 1—professor of health physics (Kenneth, March, “DECONSTRUCTING RADIATION HORMESIS”, http://dl2af5jf3e.search.serialssolutions.com.proxy.lib.umich.edu/?ctx_ver=Z39.88-2004&ctx_enc=info%3Aofi%2Fenc%3AUTF-8&rfr_id=info:sid/summon.serialssolutions.com&rft_val_fmt=info:ofi/fmt:kev:mtx:journal&rft.genre=article&rft.atitle=DECONSTRUCTING+RADIATION+HORMESIS&rft.jtitle=Health+physics&rft.au=Mossman%2C+K+L&rft.date=2001-03-01&rft.pub=LIPPINCOTT+WILLIAMS+%26+WILKINS&rft.issn=0017-9078&rft.volume=80&rft.issue=3&rft.spage=263&rft.epage=269&rft_id=info:doi/10.1097%2F00004032-200103000-00009&rft.externalDBID=n%2Fa&rft.externalDocID=11219539, ZBurdette)
Hormesis, LNT, and other theories used to predict health effects at small doses of radiation cannot be easily supported or disproved in the low dose region. At low doses, effects are small and statistical uncertainties are high enough to embrace several possible theories. As shown in Table 1, both hormetic and carcinogenic effects have been reported in the same dose range (Cohen 1995, 1999; Miller et al. 1989; Ron et al. 1995). 

***LEADERSHIP ADVANTAGE

XT: Yes Moon Race

Space race inevitable – Chinese actions prove they want control

Chang, 09 - author of The Coming Collapse of China, columnist for Forbes (11/6/09, Gordon G., Forbes.com, “Should the U.S. and China cooperate?” http://www.forbes.com/2009/11/05/space-arms-race-china-united-states-opinions-columnists-gordon-g-chang.html)RK

Did the arms race in space begin this week? 

"Competition between military forces is developing towards the sky and space, it is extending beyond the atmosphere and even into outer space," said the chief of the Chinese air force in the Nov. 2 edition of People's Liberation Army Daily, the official newspaper of China's military. "This development is a historical inevitability and cannot be undone."

What cannot be undone is the effect of General Xu Qiliang's words. Chinese state media, however, tried to do just that, contending that the foreign media misinterpreted him. Then Chinese diplomats got in on the act. "China has never and will not participate in an outer space arms race in any form," said Foreign Ministry spokesman Ma Zhaoxu on Nov. 5. "The position of China on this point remains unchanged." 

China's position--at least up until this week--was that no nation should use space for the purposes of war. In February of last year, Beijing and Moscow introduced a draft space treaty at a disarmament conference in Geneva. The Bush administration opposed it on the sensible ground that a deal would be unverifiable--any object in space can be used as a weapon if it can be maneuvered to arrange a collision, for instance. Moreover, a ground-launched missile can also be used to knock out satellites, space stations or shuttles. 

The Russians and Chinese, in all probability, were just engaging in a public relations exercise last year because they obviously had no intention of ever allowing the intrusive inspections that would have to be built into any meaningful treaty. Yet, minutes after his inauguration, President Obama called Beijing's and Moscow's bluff by coming out in favor of a global agreement to keep weapons out of the heavens.

In response to Obama's countermove, Beijing--or at least the People's Liberation Army--has now changed tack and announced its intention to begin the space arms race in earnest. General Xu's bold words, interestingly enough, come at the same time that some in Washington are calling for civilian cooperation with the Chinese in space. 

And why would we do that? The U.S. shuttle fleet will be retired next year. Its replacement, the Orion Crew Exploration Vehicle, is not slated to make its first crewed flight until 2015, and it may not fly until well after that. In the interim, NASA intends to rely on Russian launch vehicles to get Americans into orbit. 

The United States, therefore, will be at the complete mercy of Moscow when the last shuttle is grounded--unless we are willing to hitchhike with the only other nation that will be able to put a human into space then. "I think it's possible in principle to develop the required degree of confidence in the Chinese," said John Holdren, President Obama's science advisor, in April. And he is not alone in this view. According to the just-released report of the Review of U.S. Human Spaceflight Plans Committee, better known as the Augustine report, "China offers significant potential in a space partnership."

In one sense, this statement is correct. After all, China has put a man into space three times. Moreover, the Chinese have said on numerous occasions that they are prepared to work with us. 

So what is the problem with doing so? First, even though the United States will soon find itself without a way to put humans into orbit, any partnership would essentially be a one-way transfer of technology from us to the Chinese. Second, the Chinese did not respond favorably to past American efforts--made during the administration of George W. Bush--to involve them in cooperative space efforts. 

Third, there is no such thing as a civilian space program in China. The China National Space Administration is really a military operation. Therefore, we have to ask ourselves a question: Should we transfer technology to a potential adversary so that it can improve its war-fighting capabilities? 

General Kevin Chilton, the chief of the U.S. Strategic Command, called for a dialogue with his Chinese counterparts the day after General Xu's space-race declaration. "Where they're heading is one of the things a lot of people would like to understand better," Chilton said. 

But do we really need to talk to the Chinese to figure out their intentions? In August 2006, the Chinese lasered at least one American satellite with the apparent intention of blinding it, a direct attack on the United States. In the following January, the People's Liberation Army destroyed one of its old weather satellites with a ground-launched missile, sending more than 35,000 fragments into low-earth orbit. 

The Chinese want to dominate space. General Xu did the United States a favor by removing any doubt about where his country stands. Whether we like it or not, there is now a brutal competition between the United States and China to control the high ground of space. 

There is a perception of a space race with China now
Johnson-Freese in 5 – Department of National Security Studies (May 2005. “Prepared Statement by Joan Johnson-Freese: "Human Space Flight - The Space Shuttle and Beyond"” http://www.spaceref.com/news/viewsr.html?pid=16644)
With China's entry into the exclusive human spaceflight club, the strategic gameboard has altered. Whereas the USA has pursued a path of simultaneous cooperation and competition with other countries in various aspects of space, such as partnership with Europe on ISS but competing in the commercial launch field, with China the US approach has been purely competitive. China has been excluded from partnership in the ISS, for many years its chief goal. The reasoning for the USA's purely competitive approach has been technical and political: seeking to stop China from acquiring sensitive dual-use technology, concern that China will be the next US peer competitor, and not wanting to support the largest remaining Communist government in the world, especially one charged with human rights abuses and other practices inimical to democratic principles. While such an approach may be virtuous, realities are such that it increasingly appears counterproductive.

The USA must face an uncomfortable fact: a country whose interests may very well 1 day conflict with its own is going to pursue a line of technological development that could enhance its ability to challenge the USA through multiple venues. And it is going to be aided in this by other countries, whether the USA likes it or not. While the USA seeks to contain China, much of the rest of the world is eager to work with it, thereby negating much of the impact the former is trying to achieve, and indirectly encouraging activities not necessarily in its interest. Other countries, allies, have often held passive-aggressive feelings about space partnerships with the USA: welcoming and grateful for the opportunities, but resentful of being inherently consigned to a supporting role, with the feeling that US partners are often treated more as secondary participants or sub-contractors on projects. Working with China gives them a chance to level the playing field.

There is a fairly widespread perception within the USA and international media, and among a disconcerting number of the American public, that a human space race between China and the USA is either already underway or inevitable. China's one human launch into space clearly demonstrated the maturity of Chinese space engineering. Successfully launching a rocket is not, however, a scientific breakthrough—the know-how has been in textbooks for more than 50 years. It demonstrates careful attention to literally thousands of minute engineering details. But by no means has China leapfrogged US capabilities.

China has ambitious human space goals, but a modest, incremental implementation plan. Officially, the country's current human program is a three-part plan: man in space, a space laboratory and a space station. Beyond that, its ambitions for the Moon and Mars are facing the same funding and political hurdles as NASA face in the USA. In a 21 November, 2004 press conference Ouyang Ziyuan, the lead scientist of their lunar program, talked about the costs and benefits of space, referencing the Apollo experience.1
There is a moon race – U.S. is losing ground 
Hsu, 11 – senior writer for Space.com (1/17/11, Jeremy, Space.com, “Nations and Companies Vie in New Moon Race,” http://www.space.com/10633-moon-race-private-companies.html)RK
Stirrings of a new manned lunar race between the U.S. and Chinese space programs died with the cancellation of NASA's Constellation program at the end of last year. China now looks like the "clear front- runner for reaching the moon," despite not yet officially announcing a human lunar program, according to Joan Johnson-Freese, a space policy analyst at the Naval War College in Newport, R.I.

"Since the political will was clearly not evident in the U.S. to fund our lunar program to the extent necessary for success, it put the U.S. in a position of racing back to a place we had been, in a race we had won triumphantly before, with the very real risk of coming in second this time," Johnson-Freese said in an e-mail. "While very disappointing, I think reality dictated the cancellation."

NASA has not completely given up on the moon and lunar science despite redirecting human mission plans toward the asteroids and Mars, according to officials. But its present path seems unlikely to follow the Apollo moon program's footsteps as closely as the Constellation plan did.

Send in the bots

Meanwhile, China has pushed forward with a three-phase lunar exploration program involving probes and a lander. Its human spaceflight program has so far focused on launching to Earth orbit and preparing to build a Chinese space station starting this year.
The country's second moon probe, Chang'e-2, entered lunar orbit at the beginning of this month after a five-day trip from Earth. Part of Chang'e-2's mission involves scouting possible landing sites for the Chang'e-3 spacecraft, which is scheduled for a lunar landing in 2013.

Plenty of other countries seem eager to join in the lunar rush, even if China looks set to take a strong lead. India has begun drawing up plans for its own second lunar probe launch in 2013, after the success of its Chandrayaan 1 probe, which helped confirm the presence of water on the moon.

The moon race may act as an extension of a China-India rivalry that has spilled over from Earth to human spaceflight and the development of military technologies for space.

"India in particular has been smarting from the techno-nationalist rewards that China has reaped from its space successes, and has seen China build its military space capabilities, and so jumped on that bandwagon," Johnson-Freese told SPACE.com.

The European Space Agency has its own ideas for establishing a lunar presence. It awarded $8.4 million to Europe's biggest space corporation, EADS Astrium, to design a lunar robot that could rove near the lunar south pole.  

The X Factor

Japan has targeted a research robot for the moon with a landing date around 2015. And a private Japanese consortium hopes to send along some company in the form of a two-legged humanoid robot designed to walk on the moon, even if it faces funding and engineering challenges.

There is a global race to secure lunar resources

Williams, 7 (8/23/07, Mark, Technology Review, “Mining the Moon; Lab experiments suggest that future fusion reactors could use helium-3 gathered from the moon,” http://www.technologyreview.com/Energy/19296/, JMP)

At the 21st century's start, few would have predicted that by 2007, a second race for the moon would be under way. Yet the signs are that this is now the case. Furthermore, in today's moon race, unlike the one that took place between the United States and the U.S.S.R. in the 1960s, a full roster of 21st-century global powers, including China and India, are competing.
Even more surprising is that one reason for much of the interest appears to be plans to mine helium-3--purportedly an ideal fuel for fusion reactors but almost unavailable on Earth--from the moon's surface. NASA's Vision for Space Exploration has U.S. astronauts scheduled to be back on the moon in 2020 and permanently staffing a base there by 2024. While the U.S. space agency has neither announced nor denied any desire to mine helium-3, it has nevertheless placed advocates of mining He3 in influential positions. For its part, Russia claims that the aim of any lunar program of its own--for what it's worth, the rocket corporation Energia recently started blustering, Soviet-style, that it will build a permanent moon base by 2015-2020--will be extracting He3.
The Chinese, too, apparently believe that helium-3 from the moon can enable fusion plants on Earth. This fall, the People's Republic expects to orbit a satellite around the moon and then land an unmanned vehicle there in 2011.

Nor does India intend to be left out. (See "India's Space Ambitions Soar.") This past spring, its president, A.P.J. Kalam, and its prime minister, Manmohan Singh, made major speeches asserting that, besides constructing giant solar collectors in orbit and on the moon, the world's largest democracy likewise intends to mine He3 from the lunar surface. India's probe, Chandrayaan-1, will take off next year, and ISRO, the Indian Space Research Organization, is talking about sending Chandrayaan-2, a surface rover, in 2010 or 2011. Simultaneously, Japan and Germany are also making noises about launching their own moon missions at around that time, and talking up the possibility of mining He3 and bringing it back to fuel fusion-based nuclear reactors on Earth.

Its try or die- now is key- the world is on the brink of a Helium 3 space race

Barnatt, 11 (April 2011, Christopher, Explaining the Future, “Helium-3 Power Generation”, http://www.explainingthefuture.com/helium3.html)AY

Due to the above it is perhaps hardly surprising that a serious interest is being taken in lunar helium-3. In 2006 Nikolai Sevastyanov, head of the Russian space corporation Energia, was reported to have said that Russia is planning to mine lunar helium-3, with a permanent Moon base to be established by 2015 and industrial-scale helium-3 production to commence by 2020. The Americans also have plans, with NASA having announced its intention to establish a permanent base on one of the Moon's poles by 2024, and with helium-3 signaled as one of the reasons behind this mission. As reported by China View, China is also in the race, and plans to put a man Moon by 2017. One of the goals of the mission will be to measure the thickness of the lunar soil and the amount of helium-3 on the Moon. There have also been reports that India, Japan and Germany are taking an interest in lunar exploration linked to helium-3 as a potential future nuclear fuel.

Russia, Japan and India are all exploring or planning to mine the moon

Jakhu & Buzdugan, Institute of Air and Space Law, McGill University, 8 (September 2008, Ram & Maria, Astropolitics, “DEVELOPMENT OF THE NATURAL RESOURCES OF THE MOON AND OTHER CELESTIAL BODIES: ECONOMIC AND LEGAL ASPECTS,” Volume 6, Number 3, JMP)

Russia, for example, announced more definite plans to mine the isotope Helium-3 on the Moon by 2020.20 The project will involve building a permanent base on the Moon by 2015, and establishing a heavy-cargo transport link that would allow industrial-scale delivery of this rare isotope.21 The European Space Agency (ESA) undertook steps to explore the Moon as well by launching a spacecraft on 27 September 2003, which entered lunar orbit on 15 November 2004, carrying a set of miniaturized instruments that studied the chemical composition of the lunar surface.22 China expressed intentions to explore the Moon and is allegedly considering the prospect of lunar mining.23 On 14 September 2007, Japan launched the Kaguya (SELENE) mission to explore the Moon from orbit.24 In addition, the Japanese Space Agency (JAXA) is planning a long-term space program that includes constructing a research base on the Moon starting around 2025.25 The Indian Space Research Organization (ISRO) plans to launch a robotic mission to the Moon (Chandrayaan-1) in October or December 2008. This mission will involve the placing of a 525-kg spacecraft around the lunar orbit, with the purpose of collecting data that will allow for the chemical mapping of the entire lunar surface.26 This new ISRO project reflects the views of the scientific community in India that advocate the need to seriously pursue the mining of Helium-3 from the lunar surface.27 

Chinese action makes a race to mine lunar resources inevitable

Smith, author of Moondust: In Search of the Men Who Fell to Earth, 7 (10/27/07, Andrew, The Guardian, “Plundering the moon; The new space race isn't focused on science or discovery, but is about exploiting lunar minerals,” http://www.guardian.co.uk/commentisfree/2007/oct/27/comment.comment, JMP)

On Wednesday, China launched its first lunar probe, hot on the heels of Japan and slightly ahead of India. In a month that marked the 50th anniversary of the beginning of the first space race, with the Soviet satellite, Sputnik, it looks as if we're in for another. The question is why.

China aims to put a citizen on the moon by 2020, the same target set by President Bush for a US return. The reasons given for this new lunar push are national prestige and science. But no space programme has ever been about science: when President John F Kennedy laid his Apollo project on a stunned world in 1961, his chief scientific advisor made him promise never to claim that the thing was about research, and, to his credit, he never did. JFK's motives involved the need to salvage his presidency and, perhaps, a desire to keep missile makers busy with work that didn't involve blowing up the world. We got some excellent state-funded theatre, but the science could have been done by robots.

China certainly has strong political reasons for taking a tilt at the moon. On one level, its lunar programme is an expensive advertisement for economic prowess. As every Republican president since Ronald Reagan has demonstrated, politicians equate space with vision, even if the vision has little chance of being realised. This one does, however.

Yet, hidden beneath the expressions of patriotic pride in the Chang'e-1 probe's launch is evidence that this new space race will be different from the first. Examine the mission statement and you'll find the objectives given as creating maps and "analysing the chemical composition of lunar dust". Innocent-sounding science at first sight; on closer inspection, nothing of the sort.

I first heard about helium-3 (He-3) from the geologist Harrison "Jack" Schmitt, the only scientist among the 12 Americans who walked on the moon between 1969 and 1972, and a tireless campaigner for a US return. He understood a 21st-century programme would never happen without an economic rationale, and he hoped that He-3, which is deposited on the surface by the solar wind, might provide one. If the necessary fusion technology could be made to work, he said, this isotope would be a source of clean energy for Earth.
Against Schmitt's enthusiasm were the facts that, a) no one had made the technology work, b) the US had to get up there first, and c) mining He-3 would involve ripping up the lunar surface to a depth of one metre. So the idea of mining moon dust has gained little support in the US. Now it seems China might be with Jack on this one - and where they go, everyone else will try to follow.
--- Key to Global Energy Leadership

Control of the global energy market is at stake --- key to leadership

Lasker, 6 (12/15/06, John, “Race to the Moon for Nuclear Fuel,” http://www.wired.com/science/space/news/2006/12/72276, JMP)

NASA plans to have a permanent moon base by 2024, but America is not the only nation with plans for a moon base. China, India, the European Space Agency, and at least one Russian corporation, Energia, have visions of building manned lunar bases post-2020.

Mining the moon for helium-3 has been discussed widely in space circles and international space conferences. Both China and Russia have stated their nations' interest in helium-3.

"We will provide the most reliable report on helium-3 to mankind," Ouyang Ziyuan, the chief scientist of China's lunar program, told a Chinese newspaper. "Whoever first conquers the moon will benefit first." 

Russian space geologist Erik Galimov told the Russian Izvestia newspaper that NASA's plan to colonize the moon will "enable the U.S. to establish its control of the global energy market 20 years from now and put the rest of the world on its knees as hydrocarbons run out."
Schmitt told a Senate committee in 2003 that a return to the moon to stay would be comparable "to the movement of our species out of Africa."

The best way to pay for such a long-term mission, he said, would be to mine for lunar helium-3 and process it into a fuel for commercial fusion.

---Losing Moon Race Now

Asian space programs are advancing much faster than the US – Constellation cancelation puts us behind

Adams, 10 (11/2/10, Jonathan, Global Post “Dragon watch: China pulls ahead in moon race,” http://www.globalpost.com/dispatch/china/101027/space-race-moon)RK

TAIPEI, Taiwan — The next human to plant a foot on the moon's surface is most likely to be Chinese or Indian — and that "small step" could happen as soon as 2020.
In late October, China's moon orbiter Chang'e 2 shifted into a lopsided orbit that brings it as close as 9.5 miles from the moon's surface. It's snapping pictures, scouting a landing site for an unmanned rover in two to three years' time in a lesser-known area of the moon known as the "Bay of Rainbows."

India plans a similar rover mission around the same time, and both countries hope to follow that feat with a manned mission as soon as a decade from now.

Both countries are pouring money and resources into moon programs. Japan has also floated plans for a manned lunar mission and moon base. By contrast, the recession-battered United States earlier this year scratched its Constellation program — the ambitious, George W. Bush-launched plan to return Americans to the moon's surface — because it was too pricey (about $100 billion through 2020 alone).

China moving to mine the moon --- budget cuts have derailed U.S. efforts

Nguyen, 11 (5/10/11, Tuan C. – contributing editor for SmartPlanet, “China to launch lunar rover, mine moon for nuclear fuel,” http://www.smartplanet.com/blog/thinking-tech/china-to-launch-lunar-rover-mine-moon-for-nuclear-fuel/7158, JMP)

A top Chinese official has confirmed that the world’s most populous nation plans to send robots to the moon.

Ziyuan Ouyang, chief scientist of the Chinese lunar exploration program, made the announcement at the IEEE International Conference on Robotics and Automation (ICRA), held in Shanghai. The missions, scheduled for launch in 2013 and 2017, will serve as a tune up for a more challenging goal: putting a man on the moon by 2025.

“But why?” you ask. Well, beyond obvious bragging rights, the China National Space Administration’s ambitious foray into lunar exploration is part of a grander scheme to exploit the moon’s vast iron reserves and its abundance of Helium-3, a rare but heavily sought-after fuel for nuclear fusion plants.

This elaborate operation to mine the moon for these coveted natural resources was set in motion back in 2007 when the agency launched into space its first lunar orbiter Chang’e-1 (named after the moon goddess of Chinese folklore) to scan the landscape and produce a detailed 3-D map of the moon’s surface. This was followed in 2010 by the successful launch of another probe, Chang’e-2, which was equipped with a higher-resolution camera and orbited at an even closer distance of 100 kilometers. The data is being used to pinpoint an ideal landing spot for a rover.

Ouyang says it’s been decided that Chang’e-3’s spacecraft, which includes an unmanned lunar lander and autonomous lunar rover, will be sent to explore the Sinus Iridium region. Equipped with a solar-powered battery, sensors, cameras, x-ray and infrared spectrometers, as well as a radar, the robots will navigate and explore the terrain. The rover will be the first to launch, while the lander will be sent later to drill, conduct experiments and collect samples.

But if past interplanetary unmanned missions are any indication, China’s engineers have their work cut out for them. IEEE Spectrum, which hosted the event, explains in detail the kinds of challenges the researchers are facing:

    One of the (many) tricky parts of operating on the moon is designing a rover that can stay alive during the lunar night, which is a half-month long, making solar power an impracticality. To help keep itself alive, the Chinese rover will have a supplementary nuclear battery powered by plutonium 238, which will give the rover a lifespan of 30 years, although its mission life will be only three months. This is the same type of radioisotope thermoelectric generator system (RTG) being used on the Mars Science Laboratory rover, Curiosity.

And when it comes to colonizing the moon, other nations have their own ideas, too. Japan hopes to have a moon base by 2030. India is thinking the same thing. Russia and the European Space Agency are targeting an earlier date: 2025.

In the U.S., however, the timeline for a return to the moon is up in the air now that NASA’s Constellation Program has since been canceled due to budget constraints.

---AT: China Can’t Win – Tech

China can beat the US to the moon – it has the tech 

O’Neill, 08 - Ph.D. in Solar Physics, Space Producer for Discovery News (7/15/08, Ian, Universe Today, “Griffin: China Could Beat US in Moon Race” http://www.universetoday.com/15559/griffin-china-could-beat-us-in-moon-race/)RK

*Griffin is (a former) NASA Admin

More bad news for NASA: even their administrator thinks China could beat the US to the Moon. Speaking with the BBC today, Michael Griffin shared his views about the Chinese space aspirations, pointing out that the super-state could, if they wanted to, send a manned mission to the lunar surface within a decade. NASA’s return mission to the Moon is planned to launch, at the earliest, in 2020, so this news is bound to knock the wind out of the US space agency’s hopes to continue where it left off in 1972…

In the last five years, China has been teetering on the edge of a full-manned space program. In 2003, the nation became only the third country to put a national into space (following the Russia and the USA), blasting Yang Liwei into orbit for 21 hours on the Shenzhou 5 spacecraft. Shenzhou 6 was launched with two astronauts (or “taikonauts”) on board, spending five days orbiting the Earth in 2005. This year, shortly after the Beijing Olympics in October, China is sending another manned mission into orbit, only this time it is hoped a spacewalk will be possible. With this rapid succession of successful manned launches, it comes as no surprise that attention is swinging away from NASA and to China for the next big step into space.

The last time man set foot on the Moon was in 1972 when Eugene Andrew Cernan, last man on the Moon, boarded the Apollo 17 lunar module. That was 36 years ago and space flight has changed significantly since then, now NASA has more competition, as highlighted by Griffin during a visit to London:

“Certainly it is possible that if China wants to put people on the Moon, and if it wishes to do so before the United States, it certainly can. As a matter of technical capability, it absolutely can.” – Dr Michael Griffin

Moon Base K2 Heg

Establishing a Moon base is key to maintain heg and competitiveness

Marlow, 9 – Marshall Scholar working on the ESA’s ExoMars mission (Spring 2009, Jeffrey, Ad Astra, “Moon-Rush: Is the United States Sitting Out of the Next Space Race?” Ad Astra v21 no1, mat)

    In the early morning dawn of October 22, 2008, the sky over southeastern India was illuminated by the fiery exhaust from the Chandrayaan-1 spacecraft, which was embarking on India's first robotic mission to the Moon. Two weeks later, Chandrayaan became the third orbiter actively studying the Moon: mapping the surface, characterizing the mineralogy, and searching for traces of water. This accomplishment may not seem particularly surprising given the success of recent autonomous missions to Mars and other planets; but what is noteworthy is the list of countries participating in this modem-day Moon-rush. Asian upstarts China, Japan, and India have taken center stage, while traditional space powers such as the United States, Russia, and the European Space Agency have been noticeably absent.

    India's recent success, coupled with China's first spacewalk in September, signals the acceleration of a new Asian space race -- a technological arms race that is quickly closing the gap between the United States and the rest of the world. As China, India, and Japan push each other to aim ever higher, NASA has been relegated to the sidelines, nursing a broken shuttle fleet and a strained budget.

    The Asian space race was ignited in large part by China, which in 2003 became just the third nation to achieve manned spaceflight. China's manned missions -- there have now been three -- are all part of a long-term agenda that will see the construction of a Chinese space laboratory and permanent space station. The program, titled Project 921, has been on the books since 1992, reflecting the persistence and foresight with which China has pursued its spacefaring ambitions.

    Though it has been a long time in the making, China's space program is finally achieving visible results, and the rest of the world has noticed. China's distinctive blend of militaristic tendencies and nationalistic fervor, highlighted by a 2007 antisatellite missile test, has triggered a powerful reaction. Other Asian powers have responded, and a new story has begun to unfold in the regional battle for cultural, technological, and economic supremacy.

    Japan flinched. "We were surprised," flight engineer Masashi Okada told Time magazine soon after China's historic mission. "Obviously we knew they were working toward it, but they achieved manned flight very quickly, We are fully aware that our space development program has to include manned spacecraft." Of the current Asian contenders, Japan has the most impressive pedigree of space exploration, having pioneered important astronomical tools, constructed reliable launch vehicles, and helped build the International Space Station. But in 2003, encouraged in part by the perceived threat of China's fledgling space program, Japan rebranded its agency and focused its effort not on international partnerships but independent missions. Japan hopes to develop its own manned spaceflight program and land astronauts on the Moon by 2020.

    India also took drastic action following China's 2003 manned mission. Since the mid-1960s, the Indian Space Research Organization (ISRO) has been content to use space technology for development programs like communications, health care, and environmental monitoring. But in 2006, its national pride piqued, India announced more ambitious plans, calling for a manned program that would allow it to assume its rightful place as a technologically progressive nation. In the wake of Chandrayaan's launch, Indian officials were more direct than ever. "China has gone earlier," ISRO satellite communications director Bhaskar Narayan told Reuters, "but today we are trying to catch them." India's manned spaceflight plans remain unspecified, but there is little doubt that ambitions run high. Some analysts predict that the first Indian astronauts will fly around 2014, and the ISRO maintains that India's ultimate goal is a 2020 Moon landing.

    Unfortunately, as the Asian space race heats up, NASA seems to be losing momentum. The space shuttles, which may have been futuristic enough 30 years ago, are now antiques. It has become increasingly difficult to justify the safety risks and billion-dollar price tags that come with each launch. Wisely, the remaining shuttles are on the fast track to retirement, but thanks to cost overruns, leadership gaps, and sagging employee morale chronicled by a NASA safety panel in August, a replacement vehicle is still several years off. In the interim, from 2010 to 2015, American astronauts will have to hitch rides to the International Space Station with the temperamental Russians, which is kind of like having to ask your grouchy neighbor to let you into your own house. Once things do get back on track, NASA aims for a manned return to the Moon by -- you guessed it -- 2020. But even that might be too late: Former NASA Administrator Michael Griffin recently admitted the possibility, telling the BBC that "if China wants to put people on the Moon, and if it wishes to do so before the United States, it certainly can."

    So what are Americans, seemingly the laggards in the modern space race, to make of this Asian space enthusiasm? Does the shifting momentum signal a new world order, or is the contest an inconsequential rerun playing 40 years after the original? Recent patterns notwithstanding, the United States retains the world's most advanced space program, thanks to the largest space exploration budget in the world and several decades of persistent, diligent, sustained effort. NASA has unparalleled technical and administrative know-how that can't be bought off the shelf, and though the manned space program is faltering, robotic missions are returning troves of scientific data from across the universe.

    But the trends do matter, and the future of America's space program may have a monumental effect on the future of the entire nation. The nebulous sense of prestige gained from a strong space exploration program often translates into substantive economic and political gains. James Oberg, a Houston-based space consultant, told the Associated Press that "doing 'Moon probes' advertises a country's technological level, and that's good for high-tech exports, and for validating the threat-level of its high-tech weapons."

    Space exploration is also a bellwether for a country's philosophical outlook. A nation excitedly engaged in space exploration is a nation that believes in its future, one that tackles new problems confidently and leads fearlessly. It is a nation where schoolchildren idolize astronauts and rocket scientists like most youths today admire football stars -- an attitude that eventually develops into a wide base of scientific and technological knowledge, driving innovation and economic growth. It is a nation that is going somewhere.

    A nation with a stagnating space program, on the other hand, is one on its heels, stricken by intellectual malaise. It is a nation that has turned inward and is unwilling or unable to take risks that are likely to provide economic and societal rewards. It is a nation that has lost its hunger and grown a little too comfortable in its privileged position, happy to reflect on past glory days.

    The exact date that China, India, Japan, the United States, or anybody else next lands on the Moon is immaterial, but the race itself is important as a litmus test of participating nations' technological prowess and the value they ascribe to science and technology. Right now, the United States must work to get back on the right side of the equation. Meanwhile, half a world away -- after Chandrayaan soared over rice paddies and fishing ships toward the Moon just a few months ago -- India is looking up.

Moon basing key to competitiveness, the economy, and the communications industry

Davis, 9- senior aerospace scientist at Boeing (Spring 2009, Dean E.,  Ad Astra, “Why Go to the Moon?” Ad Astra 21 no1, mat)

 The American vision for space exploration is currently moving forward, with contracts underway for the Ares I launch vehicle and the Orion manned spacecraft, but there has been little specific reasoning from the government to explain why.

    For the past four years, a team at Boeing Phantom Works: Analysis, Modeling, Simulation, and Experimentation has been conducting mission analysis to assess the mission needs, critical trade studies, and technical and cost feasibility of human space exploration and colonization of the Moon. The team aspired to answer some of the most challenging questions about the possibility of a successful lunar mission in the next era of U.S. space exploration: the Constellation spacecraft.

    Earth's Moon is the closest natural extraterrestrial body to our planet. It has an absence of any significant "atmosphere" and is a near-perfect vacuum. It has one-sixth of Earth's gravity. It offers the gravitational stability of the lunar "platform" for unique observations across the electromagnetic spectrum. Amazingly, the Moon has an abundance of mineral resources similar to Earth's-due to the apparent "cogeneration" of Earth and Moon in their infancy billions of years ago. Most importantly, our Moon may prove to offer an abundance of energy beyond any amount ever imagined on Earth.

LUNAR LAYOVER

    Thirty-five years since the first landing of man on the Moon, America has spent in excess of $500 billion in manned space exploration, yet has sent only 12 men beyond low Earth orbit to the Moon. American astronauts have only explored six sites and about 200 square miles on the Moon, whose total surface area is larger than North and South America combined.

    Establishing a permanent human presence on the Moon is the key to maintaining America's technological superiority in the area of aerospace. Should America allow China or another nation to establish its foothold on the Moon first, the American economy will suffer. Our lunar base will serve in subsequent decades as a testbed for human exploration beyond the Moon -- to Mars, the asteroids, and, further in the future, the outer planets.

    As time passes, viable mission designs are expected to experience reductions in risk, cost, and time optimization for translunar, crewed missions. The communications network infrastructure will use the Moon in revolutionary new ways and will enable further expansion of what is already a $300 billion market, driven by space systems. The Moon may be the cornerstone for expansion and survival of this critical segment of our global economy. In addition, U.S. efforts in human interplanetary space exploration and colonization may stimulate a new generation of students to take science, technology, engineering, and mathematics classes in preparation for emerging high-technology engineering and science careers.

XT: Moon > Space Access

Going to the moon revolutionizes space – allows for colonization and satellite modernization and protection 

Spudis, 11 – Senior Staff Scientist at the Lunar and Planetary Institute (Paul D. Spudis, Toward a Theory of Spacepower, Institute for National Strategic Studies National Defense University, “12. The Moon: Point of Entry to Cislunar Space,” ed. Charles D. Lutes and Peter L. Hays, http://www.ndu.edu/press/lib/pdf/spacepower/spacepower.pdf)RK 

The world relies on a variety of satellites in cislunar space—weather satellites, GPS, communications systems, and a wide variety of reconnaissance platforms. Commercial spacecraft makes up a multi-billion-dollar market, providing telephone, Internet, radio, and video services. America has invested billions in space hardware. Yet at the moment, we have no infrastructure to service, repair, refurbish, or protect any of these spacecraft. They are vulnerable to severe damage or permanent loss by accident or intentional action. If we lose a satellite, it must be replaced. From redesign though fabrication and launch, such replacement takes years and involves extraordinary investment in the design and fabrication to make them as reliable as possible.
We cannot access these spacecraft because it is not feasible to maintain a human-tended servicing capability in Earth orbit; at thousands of dollars per pound, the costs of launching orbital transfer vehicles and propellant are excessive. Creating the ability to refuel in orbit by using propellant made from lunar materials will revolutionize the way nations view and use space. Satellites will be repaired rather than abandoned. Assets can be protected rather than written off. Very large satellite complexes can be built and serviced over long periods, creating new capabilities and expanding bandwidth (a critical commodity of modern society) for a wide variety of purposes. And along the way, there will be new opportunities and discoveries. We will become a true spacefaring species.

A return to the Moon with the purpose of learning to extract and use its resources creates a new paradigm for space operations. Space becomes a realm in our economic sphere, not an exotic environment for arcane studies. Such a mission ties the American space program to its original roots, making us more secure and more prosperous. It also enables new and broader opportunities for science and exploration. A transportation infrastructure that can routinely access various points of cislunar space can take humanity to the planets. We will learn to use what we find in space to create new spacefaring capabilities. A cislunar transportation system, fueled by lunar propellant, will be the transcontinental railroad of the new millennium.34

XT: Access/Upgrades K2 Heg

Space access is key to every US military system

Wynne, 07 – Secretary of the Air Force (August 2007, Michael W., High Frontier, “Space: The Ultimate High Ground Creating Strategic and Tactical Conditions for Victory,” Vol. 3, No. 4, pp. 4-5, http://www.dtic.mil/cgi-bin/GetTRDoc?Location=U2&doc=GetTRDoc.pdf&AD=ADA520372)RK

America’s domination of the space domain provides an unrivaled advantage for our nation and remains critical to creating the strategic and tactical conditions for victory. As our Air Force celebrates its 60th anniversary and Air Force Space Command (AFSPC) celebrates its 25th anniversary, I would like to highlight how, through your systems, people and processes, the Air Force is postured to meet the challenges of the 21st century with unrivaled space capabilities.

Foremost, we must realize our access to and dominance in the domain of space is not a given. On 11 January 2007, China destroyed one of its weather satellites, proving that space is no longer a sanctuary. In that one single act, China demonstrated the vulnerability of our nation’s space assets. We can no longer think the same way about how wars will be fought in the future or how the Armed Forces, especially the Air Force, must be organized, trained, and equipped.

It is the Air Force’s mission to provide the nation with sovereign options. These options leverage our control of air, space, and cyberspace and present the president with a spectrum of choices to deal with problems ranging from natural disasters, defense of the homeland, to fighting across the entire spectrum of warfare. Yet today’s challenges are not the same as when AFSPC was established 25 years ago. Thanks to the innovation, leadership, and dedication of the Airmen of AFPSC we remain on point in delivering key space effects—providing unmatched speed, lethality, precision, awareness, and connectivity.

With space, the Armed Forces are now able to deliver new levels of precision strike. In World War II, it took 1,500 B-17s dropping 9,000 bombs to destroy a given target. Today, one B-2 can strike and destroy 80 different targets on a single mission using weapons guided by space-based USAF global positioning system (GPS) signals. Space assets may be thousands of miles from the fight, but their effects are apparent from the tactical to the strategic level of warfare. Our space-based intelligence, surveillance, and reconnaissance and satellites remain central to precision navigation and joint targeting. Weather and GPS satellites are crucial nodes in the target selection and weaponeering process. Satellite communication systems pass vital command and control orders linking fielded forces, intelligence professionals, and decision-makers making global operations a reality.
Space systems are a vital part of our homeland defense. For example, imagery from the Defense Meteorological Satellite Program is used in tracking hurricanes and storm development for national agencies. AFSPC Airmen also stand guard 24/7 operating an integrated worldwide early warning network guarding against missile threats against the nation. Through a complex system of radars and satellites AFSPC Airmen provide continuous coverage to detect and characterize strategic and theater missile launches, identifying accurate launch points and impact point predictions. Lastly, deployed across the vast missile fields of the northern tier and heartland of America, Airmen stand poised and ready while guarding, maintaining, and operating our nation’s nuclear strategic backstop— always ready to respond, within seconds of presidential orders.

These space systems may seem transparent, but they impact Americans and warfighters each day. To bring you these high-tech systems, the Air Force continually pushes the technology envelope, finding new ways to ensure our dominance in air, space, and cyberspace. Achieving this dominance requires us to be innovative—discovering new technologies; finding new applications for existing technologies; and making it our business to stay one technological step ahead.

To win this technological fight, we must employ and operate systems built on proven technology to dominate our respective domains. We have the best acquisition professionals in the world and our nation’s security begins with their excellence. AFPSC acquisition experts continue to hone their partnerships with industry and user communities to deliver decisive capabilities, on cost and on schedule. Our current operational space systems have served us well over the last 25 years, but it is imperative we recapitalize, modernize, and transform our capabilities to maintain the edge we have earned in the space domain.

To maintain this edge we are focusing efforts to provide persistent and accurate space situation awareness in the defense of our space capabilities. To do this we need trained technical personnel in the areas of acquisitions and operations. In the uncertain world in which we live, our 10,000-plus space professionals are training for the contingencies of today and tomorrow. AFPSC took the lead in space training and education within national security space, and continues to develop, maintain, and sustain space power education within the Air Force and across the national security space community.

The strides in space integration over the last 25 years are astounding and continue to be the envy of militaries around the globe. And we are setting the bar higher as we adapt to new challenges, sustain our capabilities, infuse new technologies into our future systems, and defend our space assets. We can only do this with the highly skilled space professionals and acquisition workforce we have in the Air Force.

As we reflect upon the last 25 years, let us take counsel of our experience while minding the future. I challenge you to remain focused on preserving the ultimate high ground and fully leveraging all its capabilities and advantages. Let us meet the imperatives of today, critical to securing our future. And let us remain committed to dominating the High Frontiers of space and setting the conditions for strategic and tactical victory so vital to our nation’s security.
Improving space operations and reliability is key to sustained dominance

Horner, 07 – USAF, retired commander of AF Space Command (August 2007, Charles A., High Frontier, “The Legacy of the First Space War,” Vol. 3, No. 4, pp. 10-11, http://www.dtic.mil/cgi-bin/GetTRDoc?Location=U2&doc=GetTRDoc.pdf&AD=ADA520372)RK

On the flip side of the coin, in Central Command Air Forces we worried how we could keep Iraq from having access to space-based capabilities. Of primary interest was space imagery which could alert the enemy to the coalition’s planned secret movement of ground forces that would assault Iraqi right flank. Once Desert Storm started I could guarantee my commanders that the Iraqi air reconnaissance would not be allowed to detect this massive relocation of our forces; now I had to figure out how to deny Saddam Hussein access to space reconnaissance. Fortunately, our coalition included British, French, and Italian forces so it was not difficult to shut off access to European Space Agency imagery. Russian imagery was a different matter, but to the best of my knowledge they also complied with our diplomatic requests. We also imposed offensive space control operations by bombing Iraqi and Kuwaiti communication satellite ground stations both to deny information from coming into or out of the country and to make command and control of enemy combat forces more difficult. The subsequent six weeks of war indicate that our offensive space control operations were as successful as our defensive space operations. I doubt if we will be so lucky in the next major conflict. Already we have seen GPS jamming and a kinetic attack demonstration on a dying satellite. As space grows in importance in war so will the efforts to counter space operations, and as the premier space nation the United States will face the greatest threats.

Military services resist change, space technology thrives on it, therefore our doctrine, organization, and practices associated with space warfare have lagged its potential. Now space research and development efforts are aligned with its operations, not a subset of air efforts. A true space leader now commands AFSPC, unlike me who was a pilot that parachuted in due to the requirements of the dual command with North American Aerospace Command, a reason to thank the Rumsfeld Space Commission. Space launch remains a complex but now routine operation. A growing number of space educated and motivated young Americans are available to recruit into our Space Force. Still much remains to be done. We must continue to be vigilant for efforts to deny our access to space capabilities and for adversaries to exploit opportunities space offers them. Our space operations must continue to become more reliable and efficient. Space professionals must acquaint themselves with the air, land, and sea operations so they can define better what goods and services they can contribute, while the non-space forces had better learn how they can support space operations so the whole force becomes more lethal and responsive.

Advanced space systems are key to maintaining US space dominance and military readiness

General Moseley, 07 – 18th Chief of Staff, US Air Force (August 2007, Michael T., High Frontier, “Dominating the High Frontier: The Cornerstone of Global Vigilance, Global Reach, and Global Power,” Vol. 3, No. 4, pp. 6-7, http://www.dtic.mil/cgi-bin/GetTRDoc?Location=U2&doc=GetTRDoc.pdf&AD=ADA520372)RK

As we reflect on our Air Force’s space heritage and look to its boundless horizon, we are reminded that AFSPC is the command that never rests, providing persistent communications and navigation, a ready striking force, and unmatched access to space and control of space assets. We are also reminded that the command’s history and future remain inextricably linked to our nation’s security. In fact, the success of today’s military hinges on maintaining American dominance in space, a domain that is becoming more heavily populated and increasingly threatening, as the character of warfare constantly changes.

Because we have to be prepared to operate in strategic environments where disagreements may spark violence across the spectrum of conflict, the Air Force must be equally adept at defending our nation, its interests, and ideals against high-end conventional forces, asymmetric threats, and irregular forces. Ensuring that capability today and projecting American power with precision around the globe demands we protect the space dominance that gives the Air Force its global vigilance, global reach, and global power. Given its importance to us, it is no surprise that our space dominance is tightly woven into the fabric of our top three Air Force priorities: waging and winning the Global War on Terrorism (GWOT) while ensuring we are ready for future conflicts; developing our Airmen and taking care of them and their families; and recapitalizing and modernizing our aging air and space inventories.

After all, every single day America’s joint team uses space effects tactically and operationally in its conduct of the GWOT. For example, in Operations Iraqi Freedom and Enduring Freedom we use the information from space-based intelligence, surveillance, and reconnaissance systems; we communicate realtime to the other side of the world through Military Satellite Communications; and our ground, maritime, and air components navigate and strike targets with unprecedented accuracy using Air Force-owned and -operated position, navigation, and timing systems. Satellite systems such as MILSTAR, the global positioning system and Defense Meteorological Satellite Program lift the fog of war for our nation’s Soldiers, Sailors, Marines, Coast Guardsmen, and Airmen, making them dramatically more combat effective than ever before.
At the strategic level AFSPC Airmen cover our troops and nation with the protective canopy of space-based early warning from the Defense Support Program and Space-Based Infrared System, in conjunction with our numerous ground-based radars. AFSPC Airmen also ensure strategic deterrence by operating, maintaining, and safeguarding our land-based ICBM inventory, spread across the nation’s heartland. Knowing that our Airmen are on constant alert and can react on a moment’s notice gives other nations and non-state actors pause before considering using weapons of mass destruction. Finally, AFSPC ensures our nation’s access to space with its launch expertise, having now achieved more than 50 successful launches in a row. At all levels of warfare, and across the spectrum of conflict, AFSPC has ensured dominance from the high frontier.
However, that dominance in space did not come about overnight and is not guaranteed. It took tremendous vision and courage of conviction from pioneering Airmen like General Allen, General Bernard A. Schriever, and General James V. Hartinger. It took a commitment from the nation to resource our space enterprise properly. More importantly, it took decades of creativity, innovation, and hard work, as payloads, satellites, radars, and rockets evolved from technical demonstrations to operational space systems that bring integrated cutting-edge capabilities to joint warfighters.

Space is the domain of Airmen just as much as the air, and we have to ensure that all Airmen understand and appreciate the critical capabilities space brings to the fight. We must continue to foster a culture in the Air Force where space capabilities are understood from our newest Airmen to the highest levels of command. From Basic Military Training to Senior Developmental Education, AFSPC ensures pertinent, updated information is part of the curriculum so that new accessions are exposed to space capabilities from the start of their careers and understand how those capabilities are integrated into our warfighting ability.

Airmen designated as space professionals receive specialized education in space through courses like ones offered at the Air Force’s National Security Space Institute (NSSI). The NSSI provides the opportunity for leaders from the Air Force, joint services, coalition partner nations, and government agencies to High Frontier learn what AFSPC brings to the fight. This one-of-a-kind space power education course prepares warfighters for joint military operations by providing world-class instruction on space system technologies, capabilities, operational concepts, acquisition, and tactics. The NSSI also prepares many of our best and brightest officers for the USAF Weapons School.

It’s easy to see why this development is important. Space weapons officers and other deployed space professionals continue to integrate space capabilities into our Combined Air Operations Centers (CAOCs) at Al Udeid in Qatar and around the world. The growing presence of space expertise in combat theaters cultivates the integration of space into the planning and execution decision-making process, ensuring our warfighting combatant commanders have full access to space effects. We have also taken integration a step further by deploying senior space leaders to CAOCs as directors of Space Forces (DIRSPACEFOR), a practice that ensures space unity of command within a theater’s effort and institutionalizes the concept of a single space voice for each combatant commander. In this way and others, AFSPC’s new, more deliberate process of developing space professionals is already making an impact across the Department of Defense.

But with increased understanding and use of space effects, there is also the urgent need to replace our aging space inventory and further develop our space situational awareness. Many of the systems operating today in the vacuum of space were built in the 1960s and need to be replaced, in the same way we must re-capitalize our inventory of aging aircraft. Many of our onorbit space systems have reached or have exceeded their design life, and they are now more vulnerable to emerging threats. The operating environment of space is no longer a safe haven, as the successful Chinese ASAT test in January this year unambiguously demonstrated. That strategically dislocating event was a rude awakening to many, and well it should be. But while we cannot forget it, we cannot let it dominate our thinking, either. There are other, perhaps more insidious threats to our space dominance. For example, technology this century is increasing at such a fast pace that it is allowing other nations to more heavily populate space with payloads that are in some cases more advanced than our own, reducing our technological advantage.

And there are some Americans who have grown so accustomed to American space dominance that they do not appreciate the time, effort, vision and investment we need to spend as a nation to maintain this vital asymmetric advantage. As stewards of space for our nation, the Air Force must lead the way in meeting these challenges, defending our satellites, and securing our space dominance. We must invest in space situational awareness to ensure our current and future systems are protected from enemy interference and attack. Over the next 10 years, we have to recapitalize and modernize all our on-orbit space assets if we intend to have space dominance for the next 25 years and beyond, a massive undertaking we have already begun but which must continue unabated. And we need our space professionals to continue expanding space integration into warfighting if we are to more fully realize General Allen’s vision for what space can do.

XT: Moon Race Internal
China plans to develop a human lunar program –threat to US leadership

Rincon, 08 – science reporter, BBC News (7/15/08, Paul, BBC News, “China 'could reach Moon by 2020,'” http://news.bbc.co.uk/2/hi/science/nature/7506715.stm)RK

*Griffin is (a former) NASA Admin

China is capable of sending a manned mission to the Moon within the next decade, if it so wishes, Nasa administrator Michael Griffin has said.

The US space agency plans to return people to the lunar surface by 2020 using its new Orion spacecraft.

But it is just possible the first people on the Moon since the Apollo 17 mission in 1972 could be planting a flag with five stars, not 50.

In 2003, China became only the third country to launch a person into orbit. 

Speaking to the BBC News website during a visit to London, Dr Griffin said: "Certainly it is possible that if China wants to put people on the Moon, and if it wishes to do so before the United States, it certainly can. As a matter of technical capability, it absolutely can."
Chinese officials say there is no plan and no timetable for a Moon landing, and have expressed doubt that one could be made by 2020.

Ambitious programmes 

But Sun Laiyan, chief of the China National Space Administration (CNSA), told journalists last year that an eventual lunar excursion was inevitable.

On whether it mattered who reached the Moon next, Dr Griffin replied: "I'm not a psychologist, so I can't say if it matters or not. That would just be an opinion and I don't want to air an opinion in an area that I'm not qualified to discuss."

But there is a perception among some in the space industry that America's long-held dominance in space exploration is slipping as other nations enter the fray.
A recent report by the US consultancy firm, Futron, found other countries were expanding their space capabilities at an astonishing rate, "threatening US space leadership".
XT: Perception Internal
Continuing lack of US space vision leads to decline in US power – perception of decline makes sustaining factors irrelevant

Johnson-Freese, 04 - chair of the Naval War College’s National Security Decision Making Department (Spring 2004, Joan, Naval War College Review, “SPACE WEI QI: The Launch of Shenzhou V,” Vol. LVII, No. 2, pp. 121-145, http://www.dtic.mil/cgi-bin/GetTRDoc?Location=U2&doc=GetTRDoc.pdf&AD=ADA422479)RK
Not since President John F. Kennedy and the Apollo program has the United States had a real space vision or NASA a clearly defined mission. Presidential tapes released in 2001 evidenced to a surprised American public what the space policy community had long known—that even Kennedy was not an inspired visionary regarding space but a pragmatist using space as a Cold War tool capable of yielding returns in multiple areas. Without a justifying reason, usually tied to foreign policy or strategic posturing, manned spaceflight is an orphan. The Clinton administration utilized manned space as a way to build bridges with Russia after the Cold War and to keep large numbers of Soviet rocket/missile engineers employed and out of the international job market. Hence, the American and Russian manned space programs were merged.

So, did the Shenzhou V launch catapult the Chinese past the United States in space? No. In terms of technology and potential, the United States holds unqualified first place. Indeed the U.S. military space assets and capabilities are far ahead of everyone else’s. A May 2003 report from the Council on Foreign Relations stated that China is at least two decades behind the United States in military technology and ability.40 A U.S. military report issued in July 2003 predicted that it will be 2010–20 before the Chinese manned program is likely even to begin to contribute to improved military space systems.41 Constrained economic resources significantly limit Chinese activities in space, manned or otherwise.

Perceptions of a U.S. decline in space capabilities are usually based on two premises: that the United States no longer has the capability to reach the moon and is now limited to low-Earth orbit, and that the Chinese have independently achieved success with their manned space program. True, the United States no longer has the capability for a manned moon mission. That is because the American public—without a strategic vision, pragmatic or otherwise—has not seen it as a priority, and elected politicians understand that. Generally speaking, one of the strengths of democracy is that the people get what they ask for, and in the United States that has not included manned spaceflight. The independent Chinese success is attributable to a conservative, incremental program, with the benefit of starting farther up the learning curve than the United States and Russia before it, and of sustained top-level political and economic support.

Getting to the moon first is a symbolic win for China – signals diminishing US power and puts us behind in mining lunar resources

Adams, 10 (11/2/10, Jonathan, Global Post “Dragon watch: China pulls ahead in moon race,” http://www.globalpost.com/dispatch/china/101027/space-race-moon)RK

But some worry that by giving up its grand lunar ambitions, the United States is ceding important political and symbolic ground to Asia — China, in particular. "I’m afraid what the president and his administration want is for the United States to no longer be pre-eminent in space flight, and that has very, very serious consequences," former astronaut Harrison Schmitt told the Madison, Wis., Capital Times. "I am very much of the mind that America can’t afford to be second-best in space.” 

There are commercial fears too. While extracting lunar resources may still be the stuff of science fiction, in another generation or two it could become reality — and the United States might find itself on the back-foot in a race to mine the moon.
A continued ‘do nothing’ approach sends the perception of US loss of space dominance

Johnson-Freese, 04 - chair of the Naval War College’s National Security Decision Making Department (Spring 2004, Joan, Naval War College Review, “SPACE WEI QI: The Launch of Shenzhou V,” Vol. LVII, No. 2, pp. 121-145, http://www.dtic.mil/cgi-bin/GetTRDoc?Location=U2&doc=GetTRDoc.pdf&AD=ADA422479)RK
Apparently, since rumors of consideration of a reinvigorated U.S. manned space effort began within two months of the successful Chinese launch, Washington realized that “doing nothing” was not an option. If the United States ignored the Chinese launch, China would simply seek out and likely find other countries more favorably disposed to working with it. That would leave the United States in the seeming position of having been “caught,” if not overtaken, by the Chinese in a manned space race driven by public perceptions, as well as the very real likelihood of more unwanted partnerships, of the Galileo variety, between China and third nations or groups, with the United States increasingly the odd man out. Although the American public was apathetic about Yang Liwei’s flight, the fickle nature of the public meant that could change. If the Chinese continued with manned space activity and the United States continued on an ambivalent path, the latter would eventually have to decide if it were comfortable with an overall first place in space but gold medals for China in manned space exploration and development. China’s technology would not have outpaced that of the United States, but its sustained political commitment would have. With the status quo not being an option, the relevance of how the United States would reinvigorate its program becomes critical. Simply announcing intent says little, as the devil is always in the details.

XT: Education Internal

Moon colonization can motivate new interest in math and science education

Garan, 06  - Ron, NASA astronaut (“Can America Conquer the Eighth Continent? We Put a Man on the Moon Almost 40 Years Ago. Now It Is Time to Establish a Lunar Infrastructure That Will Challenge Us to Improve the Reliability of Space Transportation as Preparations Are Made for Journeys to Other Worlds.,” USA Today, vol. 135, is. 2738, November 2006, Questia)Red

Education. Our children are our best investment for the future, and our space program is a tremendous motivator. Our nation has seen a steady decline in the number of students studying math and science. The space program can help reverse this trend. I personally can attest to that based on the fact that I enrolled in math and science courses and began the pursuit of an engineering degree the day after the first space shuttle mission landed. The creation of a permanent lunar base will inspire millions of young people toward higher education and help maintain our country's technological leadership. 

The need for new tech creates programs that boost STEM education

NASA 11 (“ NASA'Second Annual Lunabotics Mining Competition”, May 23-28, 2011, http://www.nasa.gov/offices/education/centers/kennedy/technology/lunabotics.html, Kennedy Space Center, Florida, ZBurdette)

The Lunabotics Mining Competition is a university-level competition designed to engage and retain students in science, technology, engineering and mathematics (STEM). NASA will directly benefit from the competition by encouraging the development of innovative lunar excavation concepts from universities which may result in clever ideas and solutions which could be applied to an actual lunar excavation device or payload. The challenge is for students to design and build a remote controlled or autonomous excavator, called a lunabot, that can collect and deposit a minimum of 10 kilograms of lunar simulant within 15 minutes. The complexities of the challenge include the abrasive characteristics of the lunar simulant, the weight and size limitations of the lunabot, and the ability to control the lunabot from a remote control center. 

Lunar colonization solves STEM growth- key to heg

Davis, 9- senior aerospace scientist at Boeing (Spring 2009, Dean E.,  Ad Astra, “Why Go to the Moon?” Ad Astra 21 no1, mat)

While the economic impact of inspiration cannot be easily measured, these broad, challenging, and exciting opportunities for the Moon and cis-lunar space will stimulate the creative minds of the next American generation of scientists, technologists, engineers, and mathematicians (STEM). One major problem that America faces today is the graying of our technological workforce. Within the next five years, 50 percent of America's technological workforce will be retiring. There are not enough scientists, technologists, engineers, and mathematicians to take their place in the American education pipeline. Human space colonization of the Moon, exploration of Mars, and a mission to an asteroid would help stimulate and inspire a new generation and jump-start our languishing STEM education program. The development of a permanent human presence on the Moon will require a robust research, development, testing, and evaluation effort across aerospace technologies, including engineering, technology, the sciences, and the humanities.

    Our need to climb the highest mountain is part of what makes us human. Exploring the unknown terrains of the Moon -- and learning how to survive and thrive there -- is a lofty goal. Historically, as human societies slow down or stop exploring, they tend to decline and become overtaken by others. It is vital that America remain a dominant, human spacefaring nation; establishing a permanent human presence on the Moon is a key component of that goal. 

Now is key for innovation

CFR, 11 (6/6, Council on Foreign Relations, “U.S. Innovation and Economic Recovery,” http://www.cfr.org/economics/us-innovation-economic-recovery/p25198, mat)

News of rising unemployment and the threat of a Moody's downgrade puts the lagging economic recovery into sharp focus and puts pressure on the United States to spur innovations that boost global competitiveness. President Barack Obama's 2011 State of the Union address stressed the need to "out-innovate, out-educate, and out-build the rest of the world" to remain competitive and "win the future." While U.S. funding of research and development (R&D) has remained consistent at around 2.5 percent of GDP over the last thirty years (WSJ), sharp increases in spending by emerging markets such as China and India--as well as the global financial crisis and a need to sharply curtail U.S. debt-- has put the United States in a potentially disadvantageous position.

While most economists agree that the federal government must spur innovation to remain competitive, experts are divided over the best policies to achieve this. Adam Segal emphasizes the federal government's role in funding high-risk, high-return R&D, especially as business shifts away from research not geared toward commercial usage. Rodney W. Nichols echoes Segal, but also calls for reducing regulatory and environmental hurdles and improving science and math education. Robert Litan focuses on research within the academic community, arguing that universities should not be able to monopolize the licensing of faculty members' innovations. James Dougherty argues for improving the high-skilled visa system and using the Small Business Administration to encourage entrepreneurship and risk capital.

Lunar exploration key to energy, the economy, and STEM

Houston Chronicle, 6 (12/2006, “Abundant justification for NASA’s plan to prepare for long-range space travel, lexis, mat)

CLIMBERS might have conquered Mount Everest "because it was there," but NASA needs more reason than that to justify its multibillion-dollar annual investment in space exploration. Fortunately, there is abundant cause to pursue an ambitious program for sending humans beyond Earth orbit.

Just in time for a Houston conference organized by the American Institute of Aeronautics and Astronautics, NASA identified six reasons for returning astronauts to the moon:

Since the dawn of time humans have explored unknown lands and seas. It is human nature to exceed the bounds of the planet. Extended missions to the moon would provide a training ground for missions to Mars and beyond.

Astronauts living on the moon could conduct experiments and studies to answer questions about how the solar system was formed. The atmosphereless moon would also be an ideal site for astronomical observations aimed at spying on the farthest reaches of space and time.

The sun will not soon die, but a chance encounter with an asteroid could make the Earth uninhabitable. On the moon, astronauts could develop skills and technologies to support permanent human life in other worlds.

Mineral mining and other commercial operations could expand the economy. Energy generation might close the gap between the demand for and supply of clean energy.

The primary purpose of the Cold War-era Project Apollo was to establish U.S. technological and scientific dominance, demonstrating that freedom and democracy promised the world more than communism. International travel to the moon and beyond would also have a political purpose, improvement of international cooperation and the United States' image abroad.

Last and perhaps least, NASA officials believe human exploration of the moon and all the accomplishment it would entail would serve as inspiration to young people to pursue careers in science and engineering, allowing the United States to maintain its prominence and competitiveness.

Just as the first moon shots proved, there will be more benefits from space exploration than those listed above, but those alone more than justify the effort and cost. 

---STEM K2 Heg

STEM education key to heg

Gropman, 8 – Distinguished professor of National Security Policy at the National Defense Institute (June 2008, Alan L., National Defense, “Waning Education Standards Threaten U.S. Competitiveness,” http://www.nationaldefensemagazine.org/archive/2008/June/Pages/Waning2235.aspx, mat)

High-quality education is absolutely critical to national security, and the United States must soon address a number of challenges in its educational system if it wants to maintain a competitive edge in the global economy and in key technologies.

Of concern is that U.S. student scores are lagging behind other nations in critical areas such as math, science and reading, concluded a study by the Industrial College of the Armed Forces.

A group of U.S. and foreign military officers and civilians completed the study last year after visiting dozens of educational organizations in the United States and abroad.

The study highlighted the dichotomy between the way educational achievement is measured in the United States versus international standards.

In the United States, the No Child Left Behind Act of 2001 requires states to develop challenging, coherent, and rigorous academic standards in reading and math, and then demonstrate mastery of those standards. The law required a “highly qualified” teacher in every classroom by the end of 2006, but this requirement was not met and is being addressed in the reauthorization debate.

The National Assessment of Educational Progress (NAEP), known as the “Nation’s Report Card,” measures the proficiency of fourth, eighth, and 12th grade students in mathematics, science and reading. During the period 1990-2005, NAEP test results showed positive performance trends.

In contrast to the national standards measured by NAEP, a comparison of U.S. scores against international standards is not as positive.

The Trends in International Mathematics and Science Study (TIMSS) test was developed by education professionals from many countries. In 2003, students from 46 countries took the test. U.S. scores lagged behind those of other nations. Another international education assessment tool, the Program for International Student Assessment, tests 15 year olds from the Organization for Economic Cooperation and Development member countries on math, science, and reading literacy. In the latest test in 2003, U.S. students scored below the international average and did significantly worse than students from 20 of the 30 participating countries.

Some experts believe the United States is losing its competitive and comparative advantage because of globalization and the associated gains achieved by other nations, the ICAF study pointed out.

In this context, competitiveness applies to both hard and soft power aspects of national security. With respect to hard power, scholars have said that a decline in the quality of math and science education in the United States is partly responsible for the loss of economic and technological advantage. A key challenge in this area is the lack of degreed math and science teachers in U.S. secondary schools. In 2004, more than 31 percent of high school students were taught math by a teacher without a major, minor, or certification in that area. The numbers are even worse in the sciences — 45 percent with degrees in biology, 61 percent in chemistry, and 67 percent in physics, the study said.

---Competitiveness

Plan boosts the economy and restores competitiveness by reinvigorating interest in science and technology fields

Benaroya 10—Professor Department of Mechanical & Aerospace Engineering Director, Center for Structures in eXtreme Environments Rutgers, the State University of New Jersey (Haym, “Turning Dust To Gold: Building a Future on the Moon and Mars”, OCRed, ZBurdette)

1.0.3 A positive view of space

Thousands of essays have been written on the importance of space for humanity's development. In the United States, there was a perpetual battle between those who saw space exploration and the human settlement of the Moon and Mars as an obvious path to take, and those who believed that, while worthy, the money could be better used for more pressing needs.
Americans were shaken by the difficult economic times at the beginning of the 21st century and the worldwide battle with terrorism. The world went through a serious economic crisis between 2008 and 2012. There were numerous financial fluctuations locally and globally. The United States saw a major increase in gov​ernment involvement in the running of businesses while Europe generally moved to a more free market system. National debts continued to rise. Countries from the former Soviet block had adopted flat-tax systems that free market economists supported.
The rapid economic development of China and India, as well as other countries, created a more competitive world economy. With that interest in space, activities emerged at various levels around the world. There were conflicting approaches to space. Some nations, such as China, became leaders — national pride drove them to Apollo-like efforts. Other nations saw themselves in supporting, and important, roles whereby they created niches at which they excelled, for example, in robotics and manufacturing.
The creation of space technologies, especially for human spaceflight, drew the greatest technological talents of a nation. The "best and the brightest" gravitated to the mental challenges and large time commitments required to be successful as engineers or scientists because of the space program. Nations knew that their whole economies benefit as a result of a robust space program — it was viewed as a win-win effort. 

The following discussions highlight some of the issues that were examined during those early days.
A post-Apollo review

A post-Apollo evaluation of the need for a lunar base had been made in the U.S. with the following reasons given for such a base: advance lunar science and astronomy only, provide economic rewards for the benefit of Earth, support general scientific advancement, develop technologies that would support national security, stimulate other space technologies, provide a test bed for future human expansion into the Solar System, establish a U.S. presence, stimulate interest among American stu​dents in science and engineering, help in the long-range survival of the species," support manifest destiny, and create an epic vision.
During the late 1990s and early 2000s, few Americans pursued an engineering or scientific education. This, coupled with major increases in the numbers of engineers that graduated in the developing world, in particular China and India, was of concern to Americans. A robust and significant space program was viewed as a magnet to quantitatively capable students. A case in point was that during the Apollo program there was a spike in enrollment in engineering and science programs in the United States. This benefit alone attracted the attention of all nations.
Back to the Moon for the sake of America and humanity

By virtue of its dominance of the night sky, the Moon has embedded itself in humanity's psyche, as part of our lore, as the moonlight that has turned battles, and as the familiar "face" upon which we have all gazed many times. As a destination for people, it has been the focus of science and science fiction. Science fiction dreamt the impossible that science and engineering later made possible, often much sooner than anyone could have anticipated.
On 21 July 1969, at 0256 GMT, Neil Armstrong and "Buzz" Aldrin of Apollo 11 walked for the first time on the lunar surface to the amazement and cheers of most people around the world. These first steps were repeated with two men from each of Apollos 12, 14, 15, 16 and 17. These first expeditions were intended to mark the initiation of a permanent manned presence on the Moon, and eventually Mars and beyond. That dream was abruptly put on hold even before the first men walked on the Moon, until it was reinvigorated in a serious Way by President G.W. Bush in 2004.
With President Bush's visionary and very specific speech of 14 January 2004, we were finally placed on track for the return to the Moon, this time to stay and settle, and then after creating a lunar infrastructure move onward to Mars and beyond. The President resumed the .journey abandoned over 30 years earlier. With this act, and assuming the goals are fulfilled, he initiated what can arguably be viewed as one of the most far-reaching efforts of humanity.
Whole most individuals supported the vision and the need for our return to space, the cry was often heard that problems still existed on Earth — let us solve them first, went the refrain. There always have been and always will be problems on Earth. Certainly if discretionary spending were to be zeroed out until all problems are solved, we should also not spend any money on museums and concert halls, and similar luxuries. It became clear that if we were to wait until all the problems were solved before going back to the Moon, then we, as a species, would end our lives on Earth. Those problems will never be fully solved.

Expenditures on space result in a significant return to the civilian economy in the form of advanced technologies across all sectors. Particular examples include medicine, materials, and electronics. The economy grows because of the advanced technologies that are derived from space development. In other words, space de​velopment increases the size of the pie, but it has always been difficult to sustain political support for space exploration except during the Cold War.6
There were numerous reasons to rebuild the space program around a manned return to the Moon. These included the recovery of resources from the Moon, and the setting up of outposts to monitor meteorite activity far enough in advance to deflect those that might approach Earth. But it was also understood that the return to the Moon would be a vision to excite young people on how fantastic the future could be, and how they could play a role in creating that future. What follows is a quote from an article of the time:
In the United States there are difficulties in attracting enough young people to the disciplines of engineering, science and mathematics. Society depends on there being enough technically, versed people who are eager to address the problems we all face. Whether in medicine, environmental pro​tection, agriculture, electronics, or the design of a multitude of products, we need enthusiastic and talented American engineers, scientists and math​ematicians to spend the many years they must in college in order to begin to understand how to solve today's problems and to anticipate the potential problems of the next generation.
Just as Apollo brought thousands of Americans to the technical arts, .President Bush's vision invigorates young people to study subjects that are the foundation and backbone of our modern civilization. This they do whether or not they become rocket scientists. The goal is to be part of the larger community of people who can intellectually appreciate what it takes to do these enormous and profound tasks.

The nation needs its brightest in the technical arts. We are at risk because fewer of us pursue such disciplines. Our competitiveness with nations who appreciate the importance of engineering and science continues to erode. The settlement of the Moon and then Mars, and the manned exploration of the Solar System are an ideal focus for a nation that is used to forging its massive energies for the betterment of humanity.
Sometimes the argument is made that instead of spending all this money on space to develop technology; just invest directly in the technology. While this appears reasonable, it is important to note that science and engineering are not spiritless professions. The people who spend their days doing science and engineering need to be excited by the adventure and purpose of it all. The best and the brightest are attracted to visionary activities. They are willing to work endlessly and tirelessly for a goal they view as noble, for a goal that allows them to feel that they have made an impact on the path that humanity takes.
So space exploration and settlement satisfies two crucial needs of a flour​ishing civilization; the needs of the spirit and the needs of sustenance — in its broadest sense that engineering and science provide.

How can the excitement of engineering problem-solving be explained? It is not the excitement of action movies; although the movie Apollo 13 did convey the exhilaration of figuring out how to get three astronauts in a crippled spacecraft back to Earth alive.

Engineering problem-solving is in a metaphorical sense similar to the work of a sculptor. A sculptor begins with raw material and has a vision of what the artwork will look like. Often the sculptor sketches concepts to help guide the process of cutting away pieces of stone or wood or clay.
An engineer goes through a similar process. The engineer's raw material is a knowledge of math and science prescribing the rules of what can and cannot be done. Science is a description of the physical world. It tells the engineer what can be ideally expected from the behavior of materials, or chemicals; for example. Mathematics is the language of science and engineering by which concepts are quantified; worked with, and used to derive new understanding based on earlier knowledge.
With math and science as the basis, the engineer's vision or aim is to build something whether a computer, a car, a space station, or a city on Mars. The engineer analyzes the vision and figures out how to make it a reality. This process is called design. The engineer has many options in a design; different designs can meet the same vision. Factors such as cost and construction difficulty are taken into account in the selection of a design.

So the excitement of engineering problem-solving is one of considering many design options, and solving many problems along the way leading to a viable design that can be built. This process is a very difficult one and thus very satisfying when achieved. Seemingly ironic, the more difficult the design and the more problems that must be tackled, the more enjoyable the process.
There were thousands of problems that needed to be solved for our perma​nent return to the Moon. Each problem that was solved had a positive impact on Earth. Each solution also solved a problem on Earth; resulting in advanced med​ical equipment; stronger and less expensive materials, and faster manufacturing robots. These advances created new industries; new jobs, and the benefits of these "dual-use" technologies were -- and are far and wide. Space settlement was and is a wonderful vision around which our brightest focused their talents and energies, with the satisfaction that they have truly made a difference.
'We have experienced many profound natural tragedies over the centuries, and if there is but one lesson to be learned, it is that regardless of how technologically sophisticated we become, there is always something that can tip the delicate balance of our society. Greater technological sophistication goes hand-in-hand with greater vulnerability; we depend on layers of technology in our everyday lives. One of the goals of a space program that placed a significant number of people on the Moon and Mars was to safeguard the species; with people populating the Solar System, a devastating event on Earth will not wipe out the human race.

Lunar Exploration Analysis Group

A group known as the Lunar Exploration Analysis Group (LEAG) was founded in the early 21st century that brought together scientists; engineers and business people to help mold the lunar exploration and settlement program into a coherent; integrated, exciting, and productive venture. It was an opportunity for experts from diverse fields to share ideas and form collaborations. In conjunction with this group, two other groups also had similar aims, the Space Resources Roundtable; and the Lunar Commerce Executive Roundtable.
These groups focused — and continue to focus on how to make the most of space for humanity. At its origin the group was working on the development of business opportunities for the lunar site. The focus was on creating business plans for lunar-based enterprises that had a chance of being financed by an investor group.
Hard-nosed questions were posed by business leaders from large aerospace com​panies such as Boeing to small start-ups that came from other sectors of the econ​omy. Space tourism drew much attention then, as did the utilization of lunar re​sources -- these resources are now valuable for the needs of the lunar settlement as well as for export to Earth. To this day; we aim to evolve these sectors of our lunar/Martian economies. We continue to make hard-nosed demands of our en​trepreneurs. A number have moved permanently to the Moon so that they can begin to capitalize on Martian settlement efforts. 
Energy creation on the Moon; from Helium-3 and solar energy; was also viewed as a business opportunity. Helium-3 was viewed as a limitless source of energy predicated on the engineering of fusion reactors --- energy could be beamed back to Earth.

Competitiveness is low now—jumpstarting it is essential to boost U.S. global leadership
Benaroya 10—Professor Department of Mechanical & Aerospace Engineering Director, Center for Structures in eXtreme Environments Rutgers, the State University of New Jersey (Haym, “Turning Dust To Gold: Building a Future on the Moon and Mars”, OCRed, ZBurdette)

Funds for engineering research: Crucial to economy — key to the future

There was much concern in the 21st century in the United States about its techno​logical competitiveness. The following essay was passed on to me by a great-aunt of limy father.
***

"Between my two visits to Europe in 1992 and 2002, I was alarmed to see the relative decline of the United States in wealth; reputation and hard science. In my visit to China this summer [2006] I was promised full support in the costly cyclic tests if I can ran my research in China every summer." - A report by one researcher.
Another researcher, who was read this statement, said: "I don't think he adds much more to what I have already told you about my own area of research. For me, I replace China by Belgium. Germany, and France." These two quotes are by colleagues who expressed serious discouragement -at the sight of the decline of American scientific and engineering research. This correlated with two reports on engineering research released by the preeminent organizations that study amid hind such activity.
A National Academy of Engineering (NAE) report, evaluated the past and potential impact of the U.S. engineering research enterprise on the nation's economy quality of life, security and global leadership, and whether pub​lic and private investment is adequate to sustain U.S. preeminence in basic engineering research. A 15-member National Academy of Engineering com​mittee conducted fact-finding activities and prepared a brief draft report with findings and recommendations. Their basic finding was, no surprise, that funding for engineering research was dismal, especially compared with medical binding. The basic recommendation was—a lot more funding.

In time same time period, a National Science Foundation funded report, "Making a Case for Engineering," also makes much the same argument; that engineering research, which is the foundation upon which, the nation's wealth is built, was woefully underfunded. This was at the same time that other nations, including some potential adversaries, were spending tremen​dous amounts of money to build up their economies and their military.

Adding insult to injury, the same NAE report also stated that more and more research work at corporations would be sent to the fast-growing economies of the time with strong educational systems, such as China and India. In a survey of more than 200 multinational corporations on their research center decisions, 38 percent said they planned to "change substantially" the world​wide distribution of their research and development work over the near-term with the booming markets of China and India, and their world-class scien​tists attracting the greatest increase in projects. The outsourcing of blue-collar jobs led to the outsourcing of white-collar and then research jobs.
One of the greatest obstacles to recruiting more Americans to engineering has been the "disconnect" between engineering innovations and the peo​ple who use, rely on and prosper as a result of the innovations. Surveys demonstrate that the general public was not well aware of the nature of the engineering profession and its impact on quality of life, even though en​gineering has compelling success stories to tell. We need to remember that engineering research is every bit as creative and challenging, requiring talent as much as any art or science.

***
These trends, had they continued; would have posed a strategic threat to the United States. Our leaders recognized this problem and put it on the front burner for deliberations and solutions. But still the response at the national level was neither focused nor fast. And even more ironic was that the taxpayers funded students horn overseas to earn their Ph.D.s in the U.S., students who eventually went back to their home countries to compete with the U.S.
The confusion that resulted from the economic crises of 2008 and onwards pre​vented a focused and rational approach to the development of research funding policies that would have encouraged Americans to go into the sciences and espe​cially engineering. It was not until almost the end of the second decade of the 21st century that an enrollment upsurge was observed in graduate programs in engineer​ing. There were several reasons for this increase: the accelerating progress of the human return to the Moon, an increase in defense spending in response to that of the Chinese and Russians, a massive increase in public works spending in partic​ular, an upgrade of the electrical grid and its placement underground, the building of a subterranean network of very large (30 ft) diameter pipes that could carry water from flood-prone regions of the country to areas in perpetual drought and the fast-tracking of the design and construction of the latest and safest generation of nuclear power plants.
Technological literacy is crucial to public policy

The dichotomy between the "good" and "bad" uses of science and engineering has been a part of the public discourse for a very long time. The atom bomb especially invigorated such discussions, with the most heated ones occurring among those who actually performed the research and built the hardware. These same people agreed, however, that working toward the national defense was a worthy and honorable profession.
Scientists and engineers will often discuss the morality of certain inventions that have dual civilian benefits and military capabilities. The difficulties and the ironies of these discussions are twofold. The first is that most technology benefits civilians and the military. In fact, the military has been the largest single supporter of basic research in the United States and the motivation for many of the most important civilian inventions. The second is that too few engineers and scientists are in high-level public policy positions and therefore have little control over how "their" technology is used.
Why are so few technical types in policy positions? Generally, because people who have scientific interests spend years to learn and therefore enjoy "doing sci​ence." They usually do not have an interest in public policy or in elected office. This is understandable but regrettable for society, since those in elected office tend to be lawyers with a very limited understanding of the technological workings of society, except perhaps as it involves the law and personal opinion. Similarly, economists are heavily involved in governing, but again their expertise is generally not in tech​nology, even though economists tend to be more mathematically trained than are lawyers.
The problem with this situation is that many decisions at the highest levels depend on an understanding of the science and the technology at some meaning​ful level. Examples where a scientific and technological understanding is needed advances, bioengineering, nanotechnology, advanced materials, energy generation and space and aerospace activities, to name a few. The government deliberates and creates rules and laws on all of these and many more issues that are fundamentally based on technology.
While it is possible to make reasonably good decisions without knowing the underlying science, better decisions require more understanding. For this reason, scientists and engineers need to get more involved in the larger issues beyond the technology or science of their work. The populace needs to be continually informed and educated on how engineering affects their lives. Such information does not have to be overly technical, but of sufficient depth so that the larger issues are understood.
Some scientists and engineers write books that help non-specialists understand scientific basics or to explain how various engineering marvels were created. There are also numerous books on technology and its impacts on society.
The scientific understanding of matter at the atomic level has led to both nu​clear power (which in most parts of the world is very useful and supported) and nuclear weapons, which continue to be a great worry. Another major example is the environment. The same technologies that pollute have some positive benefits to society. They provide us with energy, manufacturing resources, or entertainment. The delicate balancing act of safeguarding the environment while reaping the ben​efits of a technology is important to all of us. The reality is that technology is going to help us solve the negative side effects.
The lines have generally been blurred in this debate. Often, information that is misleading or wrong is published in order to push the debate and, ultimately the decisions along a particular path. The public (including too many reporters) has been easily misled. The government, with all of its expert witnesses, can also be misled, since the issues are complex. The public needs to spend some time to understand the essential technical aspects of a problem. Our kids need to study math and science, more so today because of the ever-increasing complexity of so​ciety. For if we become less technologically literate, we will be led by the nose to places that will be very unpleasant and dangerous, to say the least.

2AC Space Law Internal

Being a leader on moon colonization is key to ensuring US influence in space law and avoiding negative impacts on heg and security

Maniscalcoy et al, 09 – Matthew P., Aerospace Systems Engineer, with Noel M. Bakhtian and Alan H. Zorn – Ph.D. Candidates at Stanford University (“The Eighth Continent: A Vision for Exploration of the Moon and Beyond,”  American Institute of Aeronautics and Astronautics, AIAA Space 2009 Conference & Exposition, September 2009)Red

International considerations include preventative politics and global cooperation. With space law currently in its infancy, the prevailing treaties and various agreements will need to be extensively augmented in the coming years, and major players on the space stage may well have influence in shaping laws governing the future of all things space-related. Of significant import are issues relating to the militarization of space, ownership and use of \land" and resources, and protection of the space environment.

 The United Nations Committee on the Peaceful Uses of Outer Space created five treaties and agreements between 1967 and 1984 which constitute the majority of the body of space laws in place today. According to the Committee: \the international legal principles in these five treaties provide for non-appropriation of outer space by any one country, arms control, the freedom of exploration, ..., the prevention of harmful interference with space activities and the environment, the notification and registration of ... the exploitation of natural resources in outer space and the settlement of disputes."44 However, many nations have chosen not to ratify the treaties, meaning that these regulations have not been universally accepted. Imminent lunar and martian exploration by a few countries implies a need for current space laws to be globally ratified and the inception of supplementary treaties or agreements as the need arises. Future amendments or treaties might lean towards favoring those countries at the leading edge in space activities, the effects of which might have unpredictable negative consequences for the prosperity, influence, and safety of those countries who are not. 
XT: Leadership K2 Democracy

U.S. leadership is key to ensuring a democratic framework in space

Spudis, Senior Staff Scientist at the Johns Hopkins University Applied Physics Laboratory, 4 (4/1/2004, Paul D. Visiting Scientist at the Lunar and Planetary Institute in Houston and formerly with the Branch of Astrogeology, U.S. Geological Survey in Flagstaff and the Lunar and Planetary Institute, “LUNAR SCIENCE AND RESOURCES: FUTURE OPTIONS,” HEARING BEFORE THE SUBCOMMITTEE ON SPACE AND AERONAUTICS COMMITTEE ON SCIENCE HOUSE OF REPRESENTATIVES ONE HUNDRED EIGHTH CONGRESS, http://www.gpo.gov/fdsys/pkg/CHRG-108hhrg92757/pdf/CHRG-108hhrg92757.pdf, JMP)
(7) Timing is everything: It is important for America to undertake this mission NOW, rather than later.
Many nations have recently indicated an interest in the Moon. The possible collection and use of lunar resources raises some interesting political and economic issues. Currently, the 1967 United Nations Treaty on the Peaceful Uses of Outer Space prohibits claims of national sovereignty on the Moon or any other object. However, it is not clear that private claims are likewise prohibited under this treaty. The 1984 United Nations Moon treaty specifically prohibits private ownership of lunar assets, but the United States, Russia, and China are not signatories to that treaty, ratification of which was specifically rejected by the United States Senate.

Our initial return to the Moon would be an engineering and scientific research and development project. We undertake our studies of the extraction of lunar resources to ascertain the best methods to harvest and use these materials. Our presence on the Moon does not give us title to it. However, a strong and continuing American presence on the Moon can help establish de facto the broad legal framework and economic paradigm of democratic, free-market capitalism off the Earth. It is not clear that other nations would be similarly inclined. In short, regardless of impressions, we are indeed in a race to the Moon—not a race comparable to the 1960’s Cold War race to the Moon between America and the Soviet Union, but a race no less important in establishing future socio-economic stability. History has shown that our economic-political system produces the most wealth and freedom and highest quality of life for the most people in the shortest time. America needs to continue to lead in space, ensuring an open economic and self-determining, democratic framework is established off-Earth.

Moon Key / Solvency

Space strategies that don’t target the Moon will fail to reinvigorate leadership

Spudis, 11 – Senior Staff Scientist at the Lunar and Planetary Institute (Paul D. Spudis, Toward a Theory of Spacepower, Institute for National Strategic Studies National Defense University, “12. The Moon: Point of Entry to Cislunar Space,” ed. Charles D. Lutes and Peter L. Hays, http://www.ndu.edu/press/lib/pdf/spacepower/spacepower.pdf)RK 

The Vision for Space Exploration (VSE) outlined by President George W. Bush in 2004 2 and endorsed by Congress in 2005 3 and 2008 4 (under different parties) called for human missions beyond low Earth orbit (LEO), including a return to the Moon. The inclusion of the Moon has drawn comment from the space community, many of whom think that since the Apollo program ended over three decades ago, it was included as a way to regain valuable experience. In fact, the Moon is the critical element of the VSE. It is where we will learn how to use what we find in space to create new spacefaring capability.
Why the Moon?

The Moon has a major advantage over other potential destinations beyond LEO as it is both close and easily accessible. Only a 3-day trip from Earth, the Moon is close enough for existing space systems to reach. Additionally, it is only a 3-light-second round trip between Earth and Moon, which allows robotic missions on the lunar surface to be controlled remotely from the Earth in near real time. The Moon's low gravity permits landing and operations with a minimal expenditure of energy.

The Moon is a scientific laboratory of unique character. Its location near Earth ensures that it records the geological history of this part of the solar system. Such history includes the impact of solid objects and the solar wind and their possible changes with time. It holds a historical record of cosmic radiation, including nearby supernovae. The Moon's timeless surface preserves a record of ancient events, and whatever is preserved on the lunar surface must have also affected the Earth. This record is long gone from our dynamic terrestrial surface but remains preserved on the static, ancient lunar surface.

The Moon has the material and energy resources needed to support human presence and to begin building a long-lasting transportation infrastructure. Its surface is covered by a very fine-grained soil that is useful as radiation shielding and building material.5 Oxygen extracted from lunar materials can support life and be used for rocket propellant. Light elements, such as hydrogen, helium, and nitrogen, are present in the lunar soil in low concentrations, but in enough quantity to permit their extraction and use. More importantly, we now find that significant amounts of hydrogen are present in soils at high latitudes and that the polar areas may contain water ice in permanently dark areas. Because the spin axis of the Moon is nearly perpendicular to its orbit around the Sun, some areas at the poles are in near-permanent sunlight. This is a unique asset: areas in constant sunlight for power generation are proximate to shadowed terrain enriched in the light elements, such as hydrogen.  Another asset unique to the Moon is its far side, the only place in our solar system permanently shielded from Earth's radio noise. Here we can scan the sky to observe the universe in entirely new areas of the spectrum.

The Moon is the first, but not the last, destination in the VSE. It is not only an important destination in its own right, but also an enabling asset. The objective of this program is to go to the Moon to learn how to use off-planet resources to create new capability and to make future space flight easier and cheaper.6 Rocket propellant made on the Moon permits routine access to cislunar space by both people and machines, and is vital to the servicing and protection of national strategic assets and for the repair and refurbishing of commercial satellites. The United States cannot afford to forfeit its lead in the access of cislunar space. There are serious national security and economic ramifications if our leaders fail to recognize the importance of the Moon to our future in space and here on Earth.
Spaceflight: The Current Template

Fifty years of space travel have been possible because we accepted the iron rules of spaceflight that are dictated by the rocket equation.7 In brief, this requires a significant expenditure of energy to get something out of the deep gravity well in which the Earth resides. As it is very expensive to escape this gravity field, the things we launch into space are made as small and low in mass as possible. As long as this mode of operation prevails, we are mass- and power-limited in space and therefore, capability-limited. These limitations greatly restrict what we can do in space.

The prevailing rules of spaceflight have led to the development of a template of operations for satellites and other space assets. For a given mission, a specialized, usually custom, spacecraft is designed. The spacecraft is built to exceedingly fine standards, with numerous environmental tests and retests. It is launched on an expendable vehicle into a specially designed orbit and in most cases is unreachable by other spacecraft. If all goes well, it is operated for as long as possible and ultimately abandoned. The entire process is then repeated. Sometimes, by incorporating the results from previous missions, the design is improved.

Because each satellite is eventually thrown away, space operations are expensive and difficult. If it were possible, these assets would benefit greatly from servicing, maintenance, and expansion. A system that routinely accesses orbiting satellites with servicing robots and people would fundamentally change our approach to spaceflight. The difficulty in developing this capability is that the machines and propellant we would need to do this must also be lifted up from the deep gravity well, again at great cost and difficulty. The greatest mass of this system is rocket propellant.

If we develop a source of rocket propellant in space (so that we do not have to lift it up from Earth's surface), a new type of operational template might be possible. Instead of one-off designs and throwaway assets, we would think about long-term, extensible, and maintainable modular systems. The availability of a source of rocket propellant in LEO would completely change the way engineers design spacecraft and the way companies and the government think about investing in space assets. It would serve to dramatically reduce the cost of infrastructure in space to both government and the private sector, thus spurring economic investment (and profit).
Cislunar Space: Where All Our Assets Reside

The various altitudes and levels of orbit around the Earth8 create very different environments and capabilities and hence are utilized by many different types of satellites designed to take advantage of the opportunities they offer. The closest zone is LEO, a space lying roughly within 2,000 kilometers (km) from the Earth, with most satellites operating around 200 to 300 km. It is within this zone most human and robotic space activity occurs. All satellites must at least pass through this zone before arriving at their final destinations.

LEO has many advantages for a variety of missions, including being where orbits are closest and easiest to get to. It is largely below the Van Allen radiation belts, so spacecraft and instruments are protected from hard radiation. Robotic satellites carry out a variety of scientific missions including orbital remote sensing of Earth and its atmosphere. Extended human missions are undertaken in LEO, both on temporary orbital spacecraft such as the shuttle and permanent facilities such as the ISS. Orbital periods are low (on the order of 90 minutes) and repeat passes occur at least twice a day over the same area from inclined orbits (and on every pass from an equatorial orbit).

Medium Earth orbits (MEO) range from 2,000 km up to about 35,000 km altitude. Orbital periods become much longer, which is useful for space applications that require long visibility times, such as global positioning systems (GPS).Typically, such applications are achieved using constellations of multiple satellites, such that two or more assets can work in tandem to achieve the desired result. MEO comprises the Van Allen radiation belts and thus is a difficult environment in which to maintain satellite life.

Highly elliptical orbits (HEO) are very elongated (thousands of kilometers at apogee, the high point of such an orbit) and have very long orbital periods. Because of their very long dwell times at apogee, these orbits are used in some national security missions, as they can "hover" over specific areas for long periods of time. Satellite radio also uses this zone of cislunar space.

Geosynchronous orbits occur around 35,000 km altitude; their periods coincide with the rotation period of the Earth, and thus the satellites appear twice a day over the same spot on the Earth's surface. A perfectly equatorial orbit at 35,786 km is a geostationary orbit (GEO), in which a satellite appears to be stationary in the sky. These orbits are widely used by all nations for a variety of communications purposes and for global weather observation and monitoring. GEO is one of the most valuable places in Earth orbit.

Beyond GEO are the Earth-Moon libration points (also called Lagrange points)9; L1 through L3 are in line with the Earth-Moon baseline, while L4 and L5 trail and lead the Moon in its orbit around the Earth. Except for the occasional scientific mission, such as a solar wind monitor, the L-points are not used by spacefaring nations at present. These points are of great value for transportation nodes and logistics depots. Because they are gravitational equipotential points (or weak stability boundaries),10 all points in cislunar space can be reached from the L-points with minimal changes in velocity. After the L points, the Moon is the next dominant feature in cislunar space. Both lunar orbit and the lunar surface are possible destinations; both are easily accessed using minimal additional energy from GEO or the Lagrange points.

All zones of cislunar space have practical and theoretical uses.11All are accessible with existing systems, but only once. To continually revisit a given space asset, we must build a duplicate of the system that originally got us there. For example, if a communications satellite in GEO stops working, the only alternative is to design, build, and launch a completely new satellite. There is no way to send either servicing crews or machines to repair or upgrade the balky equipment. In short, if the fundamental premise of being a spacefaring nation is the ability to routinely conduct missions anywhere in space for a variety of purposes, we are actually quite far from that capability.

***RARE EARTHS ADVANTAGE/INTERNAL
No REE Now
The U.S. can’t produce the elements

Grasso, 11 – Specialist in Defense Acquisition (3/31/2011, Valerie, “Rare Earth Elements in National Defense: Background, Oversight Issues, and Options for Congress” http://www.fas.org/sgp/crs/natsec/R41744.pdf, bs)

Some Members of Congress have expressed concern with the nearly total U.S. dependence on foreign sources for rare earth elements. Some in Congress have raised questions about China’s near dominance of this industry and the implications for U.S. national security. Yet the “crisis” for many policymakers is not the fact that China has cut its rare earth exports and appears to be restricting the world’s access to rare earths, but the fact that the United States has lost its domestic capacity to produce strategic and critical materials and that the manufacturing supply chain for rare earths has largely migrated to outside the United States. Still others are concerned about the impact of availability for defense systems. Additionally, some Members of Congress have questioned the lack of knowledge of what specific materials are needed for defense purposes, which materials are strategic and critical to national security, and what steps might be taken to increase the domestic capability to produce these materials

Status quo policy means a lack of rare earth elements 

Grasso, 11 – Specialist in Defense Acquisition (3/31/2011, Valerie, “Rare Earth Elements in National Defense: Background, Oversight Issues, and Options for Congress” http://www.fas.org/sgp/crs/natsec/R41744.pdf, bs)

High purity beryllium is essential for important defense systems, and it is unique in the function it performs. High purity beryllium possesses unique properties that make it indispensable in many of today’s critical U.S. defense systems, including sensors, missiles and satellites, avionics, and nuclear weapons. The Department of Defense dominates the market for high purity beryllium and its active and full involvement is necessary to sustain and shape the strategic direction of the market. There is a significant risk of supply disruption. Without DOD involvement and support, U.S. industry would not be able to provide the material for defense applications. There are no reliable foreign suppliers that could provide high purity beryllium to the Department. Recognizing that high purity beryllium meets all the conditions for being a critical material, the Department should take, and has taken, special action to maintain a domestic supply. The Department has used the authorities of Title III of the Defense Production Act to contract with U.S. firm BrushWellman, Inc. to build and operate a new high purity beryllium production plant.
Demand Increasing 

Demand for rare earth elements is increasing but the supply is decreasing 

U.S. Department of energy 10( December 2010, “Critical Materials Strategy”  http://www.energy.gov/news/documents/criticalmaterialsstrategy.pdf, bs) 

Importance to clean energy encompasses two attributes for each material over the short and medium term. The weighting factor for each attribute is shown in parentheses.

Clean Energy Demand (75%): captures the importance of the material in magnets, batteries, photovoltaic (PV) films and phosphors used in clean energy technologies.

Substitutability Limitations (25%): addresses constraints on practically substituting for the material and technology within clean energy technologies. Substitution could occur at any level of the supply chain. This may include using different raw materials, components or even end-use technologies. This includes substitution by element, such as mischmetal for lanthanum in batteries, and also\ component technology-based substitutions, such as induction motors for permanent magnet motors.

Supply Risk

The overall supply risk for each material is based on five categories of risk for the short and medium term. For each category, key materials were assigned qualitative factor scores of 1 (least critical) to 4 (most critical). The categories are described in more detail below.

Basic Availability (40%): the extent to which global supply will be able to meet demand. Short-term basic availability examines mine and other production relative to demand. Medium-term basic availability examines the potential for other mines to begin producing the material relative to anticipated increases in demand. The qualitative score is informed by the projections in Chapter 7, but may also take into account other factors such as global reserves, mines projected to start up after 2015 and additional supplies from recycling.

Competing Technology Demand (10%): captures whether non-energy sector demand is expected to grow rapidly, thus constraining the supply of the material available for the energy sector.

Political, Regulatory and Social Factors (20%): risk associated with political, social and regulatory factors within major producer countries. This includes the risk that political instability in a country will threaten mining and processing projects; that countries will impose export quotas or other restrictions; or that social pressures, permitting and regulatory processes will delay the start up of new mines.
Co-dependence on other Markets (10%): covers instances where a mineral is coproduct or byproduct of with other minerals found in the same ore deposit. Co-dependence can be an advantage or a disadvantage, depending on which mineral is driving production levels overall. In general, coproducts with lower revenue streams (i.e. production rate X price) will have higher scores since they are less likely to drive production than coproducts with higher revenue.

Producer Diversity (20%): captures market risks due to the lack of diversity in producing countries or companies (e.g., monopoly or oligopoly).

XT: Mining Solves Chinese REE Monopoly

Lunar mining key to checking Chinese monopoly on rare earth elements


Ouellette, 11 (2/21/11, Jennifer, “This Moon was Made for Mining (Helium-3)” http://news.discovery.com/space/this-moon-was-made-for-mining-helium-3.html, JMP)

But helium-3 isn't the only resource the moon might have to offer. It could also be a source for rare earth elements, such as europium and tantalum, which are in high demand on Earth for electronics and green energy applications (solar panels, hybrid cars), as well as being used in the space and defense industries.

China is the largest exporter of rare earth elements, but there are growing concerns over supply vulnerability as China drastically reduces its rare earth exports. Scientists know that there are pockets or rare earth deposits on the moon, but as yet they don't have detailed maps of those areas. Potassium, phosphorus and thorium are other elements that lunar rocks have to offer a potential mining venture.

XT: REE K2 Heg

Rare Earth elements key to the military 

Hurst 10- Research Analyst in the Foreign Military Studies Office at Fort Leavenworth, Kansas. ( October 2010, “China’s Ace in the Hole Rare Earth Element” http://www.ndu.edu/press/lib/images/jfq-59/JFQ59_121-126_Hurst.pdf, bs)

REEs are important to hundreds of high-tech applications, including critical military-based technologies such as precisionguided weapons and night-vision goggles. In exploring the idea of global military might, China appears to be holding an unlikely trump card. The country's grasp on the rare earth element industry could one day give China a strong technological advantage and increase its military superiority. This article focuses on rare earth elements and their importance to military technology. It also demonstrates how China's research and development programs, coupled with its vast reserves of REEs, have the potential to make the country a dominant force in the world.

Loss of accesses to rare earth elements destroys the clean energy sector and kills heg 

Cooney 10- online news editor for Network World ( 10/7/2011, Michael, “U.S. in rare earth quandry; Scarcity of rare earth materials could cause future problems in high-tech, military systems” Proquest, bs) 

Rare earth materials are used in many applications for their magnetic and other distinctive properties and include 17 elements with names such as lanthanum, lutetium, neodymium, yttrium and scandium. A lack of access to rare earths could severely handicap U.S. manufacturing, impede our ability to transition to a clean-energy economy and threaten our ability to develop superior defense technologies, the House stated.

Rare earth elements key to cleantech and national defense – domestic mines can’t solve 

Karl 11 -  ( February 2011, Steve, “US  discovers  rare  earths,” wilson library, bs)

Rare earth elements (REEs) have received more ink this past year or so than the previous 10. U.S. lawmakers and key federal agencies seem to have discovered the importance of REEs in defense weaponry as well as clean energy technologies. They also discovered that the United States is lacking in domestic sources of these elements and that a serious shortage of this material is on its way. The federal government has also awakened to the fact that China, by far the world's largest REE producer, is holding most of the cards.

Rare earth elements (there are 17 of them) have been used for decades in high technology products in the commercial sector as well as defense. And, as technology evolves, new uses for these minerals continue to be found.

While not all that rare, economic concentrations of rare earth elements are rare. In the United States, only one operation produces them, Molycorp's Mountain Pass Mine in California. That operation has been producing REEs from stockpiled material but shut down mining several years ago. Now, however, Molycorp is set to resume mining at Mountain Pass and increase production. Even so, its production will not likely be enough to satisfy demand in the future.
The reason for the shortage is the significant increase in worldwide demand for rare earth elements, driven by society's appetite for hightechnology products that require these elements. And clean energy technology - wind, solar and hybrid vehicles - require large amounts of REEs, as do computers, smart phones, iPads and other electronic marvels that consumers are demanding.

This increase in demand for REEs and insufficient domestic production capacity has the nation looking at a shortage of this material. And China, which is said to produce about 96 percent of the world's rare earth elements, has severely limited its exports. The Chinese government said its move to restrict exports by 35 percent was due to environmental reasons and the country's own long-term needs.

Shortage creates chaos within the military and hampers clean energy growth

Karl 11 -  ( February 2011, Steve, “US  discovers  rare  earths, wilson library, bs)

None of this is news to those in the mining industry or the companies that use REEs in their manufacturing processes. However, the issue began to make the news when the U.S. Department of Defense and the U.S. Department of Energy (DOE) voiced their concerns about the shortages and China's stranglehold on them. REEs are critical to the U.S. military and a lack of domestic material could have serious national security consequences, the Defense Department said. The department said the shortage has caused it to overhaul the military's strategic minerals stockpile program. The DOE, which is pushing President Obama's drive to clean energy, has said that a lack of REEs would significantly slow clean energy technology development, particularly in wind and solar polar development.
This wrecks U.S. military readiness and effectiveness

Coppel 11 - research assistant at the American Security Project. Ms. Coppel graduated from Miami University in 2009 with a degree in International Studies and French. She is currently a graduate student at the George Washington University, working towards her Master’s degree in Security Policy Studies. ( 2/1/2011, Emily, “Rare Earth Metals and U.S. National Security” http://americansecurityproject.org/wp-content/uploads/2011/02/Rare-Earth-Metals-and-US-Security-FINAL.pdf,bs)

Many analysts fear that there will be a shortage of rare earth metals as early as 2012, although most believe the shortage will not occur until 2014. This makes U.S. dependence on China for rare earths extremely problematic. U.S. dependence poses both economic and national security risks. Military: The United States’ reliance on technology, particularly for military applications, is the biggest cause for concern. Although the Pentagon claims that the U.S. only uses 5% of the world’s supply of rare earth metals for defense purposes, 5 the fact is that the U.S. is completely reliant on China for the production of some of its most powerful weapons. Peter Leiter, a former trade advisor at the Department of Defense, echoed this concern when he stated, “The Pentagon has been incredibly negligent…there are plenty of early warning signs that China will use its leverage over these materials as a weapon.” 6 Even commercial uses of rare earth metals, such as cell phones and laptops, have military applications and are critical to operating current military platforms. Yet top U.S. defense officials are unaware of just how dependent they are on rare earths. According to a U.S. National Defense Stockpile report, “[U.S.] defense leaders do not necessarily know exactly which minerals they use in which systems in what amounts, [and] where the minerals came from…” 7 Likewise, the U.S. does not track rare earth metals in its weapons systems or platforms. 8 A shortage of rare earths will affect the strength and readiness of the U.S. military until current systems are no longer in operation. However, it will also affect future production: newer systems rely just as much, if not more, on computers and other electronic equipment. The U.S. is developing itself into greater dependence on rare earth metals.

Rare earth metals key to national security and heg 

Kosich 11 – American Security Project (2/2/2011, Dorothy, “U.S. security think tank urges Feds to get moving on rare earths strategy”  http://americansecurityproject.org/news/2011/u-s-security-think-tank-urges-feds-to-get-moving-on-rare-earths-strategy/,bs ) 

 A report by the think tank the American Security Project has urged U.S. policymakers to develop a coherent, long-term strategy to reduce U.S. dependence on rare earth metals from China.

The report by American Security Project Research Assistant, Emily Coppel, released Tuesday, noted the United States has the “second-biggest deposit of rare earth minerals in the world. North American mines alone could supply U.S. rare earth needs.”

“The U.S. will need to develop new technologies and invest in mining operations to solve the long-term supply problem,” Coppel suggested. “In the short-term, stockpiling rare earths metals is one of the best ways to prepare for a future shortage until these new mines and technologies become available.”

The report also asserts that the first nation or defense company which is able to develop “an effective and reliable substitute for rare earths” or “new and more efficient technologies” will gain a competitive advantage.

“This is one area where the U.S. has a significant advantage, having the most robust defense industry in the world,” the report noted. “The U.S. needs to capitalize on this advantage and regain its position as a producer and supplier of rare earth metals.”

Coppel suggested the U.S. has gone from being the world’s top producer to being completely dependent to China for its REE supply.

“China’s dominance in the rare earths market will have profound implications for U.S. national security in the next couple of years,” she said. “As it is, some analysts already believe it is too late to avoid a global shortage of rare earth metals, placing the U.S. in great risk. The U.S. needs to take steps to remedy this situation.”

Noting the possibility that a shortage of rare earth metals could occur as early as 2012 or by 2014, the American Security Project advises, “This makes U.S. dependence on China for rare earths extremely problematic. U.S. dependence poses both economic and national security risks.”

American Security Project suggests U.S. reliance on technology for military applications is the biggest cause for concern when considering the implications of rare earth metals shortages. “Although the Pentagon claims that the U.S. only uses 5% of the world’s supply of rare earth metals for defense purposes, the fact is that the U.S. is completely reliant on China for the production of some of its most powerful weapons,” Coppel said.

Peter Leiter, a former trade advisor at the Department of Defense, observed, “The Pentagon has been incredibly negligent…there are plenty of early warning signs that China will use its leverage over these materials as a weapon.”

Meanwhile, the American Security Project cautioned that a shortage of rare earths will affect the strength and readiness of the U.S. military until current systems are no longer in operation. “However, it will also affect future production; newer systems rely just as much, if not more, on computers and other electronic equipment. The U.S. is developing itself into greater dependence on rare earth metals.”

In her analysis, Coppel noted the Organization for Economic Cooperation and Development has estimated that non-Chinese producers pay at least 31% more for raw rare earth metals than Chinese producers. As a result a black market in rare earth has developed with an estimated one-third of rare earths leaving China being smuggled out.

“Such market distortions cause the U.S. to pay more for weapons systems and platforms, a big concern during the economic crisis and tightening defense budget,” she observed.

Rare earth metals are key to heg 

Montgomery 11- Writes for Rare earth investigative news ( 4/20/11, Michael, “Rare Earth Elements in Defense Systems” http://rareearthinvestingnews.com/3513/rare-earth-elements-in-defense-systems/ ,bs)

Military systems are reliant on rare earth, from high strength magnets, to laser guided munitions. The various applications listed here are taken from the Rare Earth Industry and Technology Association (REITA) defense applications presentations available in PDF format.

Firstly, neodymium-Iron-Boron (NdFeB) magnets are considered to be the smallest, lightest, and most powerfull magnets currently known to science. These magnets are used in products ranging from computer disk drives, hybrid/electric motors and wind turbines. All modern military equipment is highly dependent on computer systems, which contain hard-drive's made from neodymium and other rare earth magnet material.

The applications for defense systems get more technological from here. The fin actuators for guided missiles and munitions, are powered by motors that use NeFeB magnets. The same motors are used for unmanned aircraft, as well as many other small electric vehicles, tomahawk missiles and other smart bombs, emerging rail gun technology.

Europium, ytterbium, and Terbium are used in optical systems as a glass 'doping agent' for lasers, and other systems. These products are essential for night vision, heads up displays in fighter jets, laser systems such as guided weapons and laser targeting systems, and fiber optic cables. SONAR and RADAR systems, satellite communications also rely on rare earths. Even nuclear threat detection systems use lanthanum to detect gamma radiation.

To substitute other materials is not an option in most of these technologies. This is due to the unique properties of rare earths. In order to substitute some of the materials, whole systems would have to be re-engineered, made larger, and most likely less efficient. The US military has been actively working on making the military a faster, more efficient fighting force, using less fossil fuels and resources. In furthering this objective the use of neodymium and lanthanum for electric drive systems will only continue to grow.

The Department of Defense has downplayed the significance of these materials in the arsenal of weapons systems at their disposal; however, the reliance on these materials will only continue to expand. The need for a comprehensive policy aimed at the creation of a North American and allied supply chain, as well as a strategic stockpile may be a wise decision
---XT: Nuclear Primacy

Nuclear primacy is key to deterrence and prevents the escalation of all conflicts

Lieber & Press, 7 – *Assistant Professor of Political Science at the University of Notre Dame AND **Associate Professor of Government at Dartmouth College (Winter 2007, Keir A., Daryl G., China Security, “U.S. Nuclear Primacy and the Future of Chinese Deterrent,” http://www.chinasecurity.us/pdfs/Issue5full.pdf, Sawyer)

Third, the growth of U.S. nuclear counterforce capabilities may give U.S. leaders valuable coercive leverage during future crises and wars, including conflicts with China. The United States strongly prefers that its future wars be waged exclusively with conventional weapons; in fact, one of the great quandaries currently confronting U.S. strategists is how to fight conventional wars against nuclear-armed adversaries without triggering escalation. Nuclear primacy may provide one solution: allowing Washington to credibly warn adversaries not to alert their nuclear forces or issue nuclear threats during a conflict. In other words, U.S. nuclear primacy may allow the United States to force its enemies to keep their nuclear forces on the sideline and keep their conflicts with the United States at the conventional level.
---XT: Heg Impacts

Heg solves great power wars and nuclear war

Zhang and Shi 11 - * a researcher at the Carnegie Endowment for International Peace, Washington, D.C. ** Columbia University. She also serves as an independent consultant for the Eurasia Group and a consultant for the World Bank in Washington, D.C.  “America’s decline: A harbinger of conflict and rivalry” http://www.eastasiaforum.org/2011/01/22/americas-decline-a-harbinger-of-conflict-and-rivalry/,bs)

This does not necessarily mean that the US is in systemic decline, but it encompasses a trend that appears to be negative and perhaps alarming. Although the US still possesses incomparable military prowess and its economy remains the world’s largest, the once seemingly indomitable chasm that separated America from anyone else is narrowing. Thus, the global distribution of power is shifting, and the inevitable result will be a world that is less peaceful, liberal and prosperous, burdened by a dearth of effective conflict regulation.

Over the past two decades, no other state has had the ability to seriously challenge the US military. Under these circumstances, motivated by both opportunity and fear, many actors have bandwagoned with US hegemony and accepted a subordinate role. Canada, most of Western Europe, India, Japan, South Korea, Australia, Singapore and the Philippines have all joined the US, creating a status quo that has tended to mute great power conflicts.

However, as the hegemony that drew these powers together withers, so will the pulling power behind the US alliance. The result will be an international order where power is more diffuse, American interests and influence can be more readily challenged, and conflicts or wars may be harder to avoid.
As history attests, power decline and redistribution result in military confrontation. For example, in the late 19th century America’s emergence as a regional power saw it launch its first overseas war of conquest towards Spain. By the turn of the 20th century, accompanying the increase in US power and waning of British power, the American Navy had begun to challenge the notion that Britain ‘rules the waves.’ Such a notion would eventually see the US attain the status of sole guardians of the Western Hemisphere’s security to become the order-creating Leviathan shaping the international system with democracy and rule of law.

Defining this US-centred system are three key characteristics: enforcement of property rights, constraints on the actions of powerful individuals and groups and some degree of equal opportunities for broad segments of society. As a result of such political stability, free markets, liberal trade and flexible financial mechanisms have appeared. And, with this, many countries have sought opportunities to enter this system, proliferating stable and cooperative relations.

However, what will happen to these advances as America’s influence declines? Given that America’s authority, although sullied at times, has benefited people across much of Latin America, Central and Eastern Europe, the Balkans, as well as parts of Africa and, quite extensively, Asia, the answer to this question could affect global society in a profoundly detrimental way.

Public imagination and academia have anticipated that a post-hegemonic world would return to the problems of the 1930s: regional blocs, trade conflicts and strategic rivalry. Furthermore, multilateral institutions such as the IMF, the World Bank or the WTO might give way to regional organisations.

For example, Europe and East Asia would each step forward to fill the vacuum left by Washington’s withering leadership to pursue their own visions of regional political and economic orders. Free markets would become more politicised — and, well, less free — and major powers would compete for supremacy.

Additionally, such power plays have historically possessed a zero-sum element. In the late 1960s and 1970s, US economic power declined relative to the rise of the Japanese and Western European economies, with the US dollar also becoming less attractive. And, as American power eroded, so did international regimes (such as the Bretton Woods System in 1973).

A world without American hegemony is one where great power wars re-emerge, the liberal international system is supplanted by an authoritarian one, and trade protectionism devolves into restrictive, anti-globalisation barriers. This, at least, is one possibility we can forecast in a future that will inevitably be devoid of unrivalled US primacy.

Unipolarity solves global nuclear war 

Rosenbaum, ‘11 – journalist, author, and historian (Ron, 3/2/11, How The End Begins: The Road To A Nuclear World War III, http://www.npr.org/2011/03/02/134203232/Ron-Rosenbaum-World-On-The-Brink-Of-World-War-III, bs)

The Soviets, for instance, are reported to have sent an indirect nuclear warning to the Israelis at least once before — at the close of the 1973 war when the Israeli army was threatening to crush the Egyptian Third Army, the last barrier before Cairo. They dispatched an aggressive note to the United States warning of intervention if Israel persisted, which led the U.S. to raise its nuclear alert status to DE FCON-3 before Israel backed off. In other words, the Russians may have invoked that night what is known as a "nuclear umbrella" — or as U.S. nuclear savants more euphemistically call it, "extended deterrence" — in which a nuclear power uses nuclear threats to deter attacks against a nonnuclear ally.

Israel of course, though it has still not acknowledged it officially, is a substantial nuclear power with as many as two hundred warheads at its disposal, according to some estimates. Shortly after the Cold War, journalist Seymour Hersh reported that it had targeting contingency plans, which included sites in the Soviet Union in preparation for a retaliation should such a Soviet threat have been carried out.

Complicating matters, if the Russians had issued an implicit ultimatum to the Israelis to back off, the Israelis would likely have instantly relayed that threat to the U.S., once again involving two nuclear superpowers in a potential nuclear showdown.

While the United States and Israel deny any formal nuclear umbrella arrangement, there is widespread speculation that the U.S. has warned nations contemplating a nuclear strike on Israel of severe consequences, which implies anything up to and including nuclear reprisal by the U.S. The possible existence of this putative assurance was brought out into the open by presidential candidate, now secretary of state, Hillary Clinton, who declared during the 2008 primary campaign that the U.S. would "obliterate" Iran if it attacked Israel with nukes.

And so by the time the Israeli jets reached the northeast corner of Syria and turned toward the Syrian reactor on the Euphrates, threats and counterthreats may well have been zapping through the ether and suddenly both nuclear superpowers with approximately five thousand land-based nuclear missiles on "hair-trigger" alert were on the verge of — only one misperception or hasty overreaction, one degree of separation away — being drawn into a potential regional nuclear war.

Then there's the wild card, Pakistan, with its "Islamic bomb," which is shorthand for some sixty to one hundred warheads under the kind of loose, decentralized control that could allow a regional commander with ties to Islamic nations such as Iran and Syria to step in and set off another variety of regional nuclear war with equal potential for escalation.

All those signals, threats, and counterthreats flashing through the night could easily have been known to the "very senior" British minister quoted in The Spectator, assuming he had access to GCHQ, Government Communications Headquarters, the legendary British signals interception facility, which, in tandem with the U.S. government's NSA (National Security Agency and its spy satellite system), can listen in to just about everything, even to secret military encryptions, in near real time.

What the very senior minister was describing was perhaps the most perilous — and emblematic — crisis of the second nuclear age thus far: it is a new world in which the bipolar "stability" of the "balance of terror" has degenerated into a chaotic state of multipolar nuclear powers with less control and less restraint and a greater chance of touching off a regional nuclear war that could escalate to global scale.

Nuclear proliferation scholar Benjamin Frankel tells us the "inherent complexity" of the new nuclear age "dooms multipolar systems to instability making them susceptible to crisis and war."

"The world has arrived at a nuclear tipping point," a Carnegie Endowment for International Peace study warned. "We are at the tipping point," former Senator Sam Nunn, co-founder of the Nuclear Threat Initiative, has said, "and we are headed in the wrong direction."

"The current global nuclear order," declared Harvard's Graham Allison, "is extremely fragile."

Already India and Pakistan nearly used their nuclear arsenals against each other in 1999 and 2002. That was still bipolar. The Syria raid, however, was the most dramatic embodiment of the difference between the bipolar Cold War type of nuclear war close calls, and the new type of multipolar chain reactions that could reach critical mass in our new nuclear age.

REE K2 Airforce

Rare earth elements are key to the air force 

Hurst 10- Research Analyst in the Foreign Military Studies Office at Fort Leavenworth, Kansas. ( October 2010, “China’s Ace in the Hole Rare Earth Element” http://www.ndu.edu/press/lib/images/jfq-59/JFQ59_121-126_Hurst.pdf, bs)

Rare earth magnesium alloys are fairly strong and lightweight, making them ideal for aircraft. The China Aviation Industry Corporation (AVIC) has reportedly developed 10 brands of rare earth magnesium alloys. For example, the "ZM6"cast magnesium alloy, which has neodymium as the main rare earth additive, is being used extensively in such functions as the casings for rear brakes on helicopters, ribs for fighter wings, and rotor lead plates for 30-kilowatt generators. Another high-strength rare earth magnesium alloy, known as "BM25," which was jointly developed by AVIC and China's Nonferrous Metal Corporation, has replaced some mediumstrength aluminum alloys and is being used for attack aircraft.25 China had been looking at ways to effectively use REEs in military applications as far back as the early 1960s

REE K2 Directed Energy Weapons

Rare earth elements are an essential part of directed energy weapons  

Sahu et al 4 – Jayanta Kumar. Sahu, Yoonchan Jeong, Carlos Algeria, Christophe Codemard, Daniel Soh, Seungin Baek, Valery Philoppov, Laurence Cooper, Johan Nilsson, Richard Williams, Morten Ibsen, Andy Clarkson, David Richardson, and David Payne “Recent advances in high power fiber lasers”  http://www.optics.rochester.edu/~gweihua/hflaser.pdf, bs)

Both neodymium and ytterbium are suitable doping elements for high-power fiber lasers. Neodymium can be pumped at 808nm to get good absorption, while ytterbium can be pumped at 975 nm for good absorption. Both of these elements can emit light around 1060 nm with slightly different energy transition mechanisms. Neodymium works as a four-level system near 1060 nm. It has a relatively low laser threshold. Ytterbium works as a quasi-four level system at 1060nm. Its energy level structure and the reabsorption effect make the threshold pump power relatively high. However, ytterbium does not have self-quenching effects as neodymium does and can have a higher ion concentration. Moreover, ytterbium can be more efficient due to the small quantum defects. All these advantages make ytterbium more attractive than neodymium as a doping element in fiber laser systems. There are many energy transfer processes in rare earth doped fiber systems. The non-radiative transition depopulates excited states but does not generate any photons. In the cross-relaxation process, energy is transferred from the excited state of one ion to a neighboring ion. In the Nd 3+ system, cross-relaxation is the main quenching mechanism. In the up-conversion process, one ion gives out energy and goes into the ground state, and the other ion absorbs the energy and gets excited to a higher level. From this level it may relax quickly downwards through a multi-phonon process. Additionally, the process of concentration quenching is understood as the quantum efficiency of an ion doped system decreases as the concentration of ions is increased. The other processes contribute to the conc The energy level diagrams explain why higher quantum efficiency and larger output power can be obtained with Yb 3+ . The energy level diagrams of Yb 3+ consist of two manifolds: the ground energy manifold 2 F7 / 2 and the excited energy manifold 2 F5 / 2 . The Stark effect makes the excited manifold split into three sublevels and the ground manifold split into four sublevels. From the energy level diagram, it can be seen that there is no excited-state absorption at the pump or laser wavelength. In addition, because of the large energy gap between the ground manifold and the excited manifold, there is small possibility of multi-phonon emission from the excited manifolds. Thus little concentration quenching occurs for ytterbium in silica. 4 The wide absorption spectrum of Yb 3+ makes it easy to configure the pump sources. In the silica host, the pump wavelength can extend from 800nm to 1060nm (In practice the pump wavelength can be chosen for specific applications). Similarly, the laser wavelength can extend from 970nm to 1200nm by using wavelength control technique such as the Bragg fiber gratings [10] . The energy level diagrams can be matched with the absorption and emission lines. As shown in Fig. 2, peak A in the absorption and emission spectra is generated by the energy transfer between the lowest stark levels in each manifold. Peak B corresponds to the f to g absorption, and peak C corresponds to b-to-g transition. Peak C of the absorption spectrum can produce re-absorption in the Yb 3+ doped medium, which increases the thresholds of fiber laser systems operating around 1000 nm. For the emission spectrum, transitions from e to b, c and d lead to peak D. In these transitions, the energy sublevels c and d are almost empty so it can be treated as a four level system. Part E corresponds to the transition from the sublevel f, which generates very weak emissions in most situationentration quenching. To get a better prediction of fiber laser performance, the spectroscopic properties of the active medium need to be understood. In most cases, rare-earth doped glass fibers are used for the active medium. Yb 3+ has relatively narrow absorption bandwidth at 975nm and broad emission bandwidths that do not change significantly from one host to another. The ions have relatively long meta-stable lifetime, and yield relatively high quantum efficiency for fiber lasers. Fig. 1 and Fig. 2 show energy levels and spectra of the Yb 3+ ions. Fig. 3 shows the energy level diagram of Nd 3+ ions

Rare earth elements are essential to every major defense weapon including directed energy weapons s

Brinkerhoff and Wallechinsky 11, - *writer for allgov **he is author or co-author of several books including The 20th Century: History With the Boring Parts Left Out. He is a contributing editor to Parade magazine, for which he writes about the federal budget and other topics. He is the vice president of the International Society of Olympic Historians. (4/11/2011, Noah And David,  U.S. Weapons Systems Dependent on Rare Earth Elements from China http://www.allgov.com/Top_Stories/ViewNews/US_Weapons_Systems_Dependent_on_Rare_Earth_Elements_from_China_110411,bs)

Having given up years ago on mining its own rare earth minerals, leaving it vulnerable to Chinese imports, the United States now finds itself in a potentially precarious position of not having the necessary materials for important military weapons.

 An analysis by the Congressional Research Service has revealed that the Department of Defense is dependent on two rare-earth minerals, samarium cobalt and neodymium iron boron, for the production of special magnets for precision-guided missiles, smart bombs and aircraft.

 Specifically, the magnets are found in:

 ·    Fin actuators in missile guidance and control systems, controlling the direction of the missile; ·    Disk drive motors installed in aircraft, tanks, missile systems, and command and control centers; ·    Lasers for enemy mine detection, interrogators, underwater mines, and countermeasures; ·    Satellite communications, radar, and sonar on submarines and surface ships ·    Optical equipment and speakers. 

Rare earth elements are essential for the production of numerous weapons in the U.S. arsenal, including Tomahawk cruise-missiles, smart bombs, Predator drones, electromagnetic railguns, laser weapons, the electric motors in Joint-Strike Fighters, radar, and submarine communications systems.

 From the 1960s to the 1980s, the United States was the leading producer of rare earths. However, after that production shifted to China in order to take advantage of cheap labor and weak-to-non-existent environmental regulation. China now controls 97% of the rare earth mineral market. Last October, it slashed its exports 70%, and then trimmed its quotas for 2011 by 35%. These moves left officials in Washington scrambling to determine if a loss of access to rare earth minerals could become a national security problem.

---DEW Solve Miscalc/War

Direct energy weapons prevent miscalc and power escalation

Spencer and Carafano 4 - * Senior Policy Analyst for Defense and National Security AND ** Senior Research Fellow for National Security and Homeland Security in the Kathryn and Shelby Cullom Davis Institute for International Studies at The Heritage Foundation.( 8/2/2004, Jack and James “The Use of Directed-Energy Weapons to Protect Critical Infrastructure” http://www.heritage.org/research/reports/2004/08/the-use-of-directed-energy-weapons-to-protect-critical-infrastructure,bs)

Unique Advantages of Directed-Energy Weapons. During the past two decades, directed-energy projects have advanced considerably in areas such as power, beam-control, and pointing and tracking techniques. This progress accounts for the U.S. government's growing interest in directed-energy technology. The unique features and advantages of DEWs may arguably revolutionize concepts of military operations, as well as greatly influence civilian protection.

Operating at the speed of light. DEWs' first significant advantage is that their destructive mechanisms (electromagnetic beams) travel at the speed of light. Naturally, this almost instantaneous impact across great distances simplifies the tracking and intercepting phases of missile defense and greatly diminishes the target's ability to evade interception. DEWs effectively eliminate many problems associated with fly-out time for existing weapons because virtually no time elapses between firing a DEW and its impact on target.

Gravitational immunity. Laser beams are unaffected by gravity or atmospheric drag. Simply, energy beams are essentially immune to gravity due to their lack of mass, which also frees them from the kinematic and aerodynamic constraints that limit more traditional weapons. Hence, the complex calculations required to determine ballistic trajectories and other flight characteristics of conventional munitions are irrelevant to directed-energy devices.7

Precise and adjustable targeting. DEWs offer extremely precise targeting, which allows for surgical strikes with no collateral damage or fratricidal effects on friendly forces. This would be particularly advantageous when operating near volatile workstations, such as nuclear and chemical plants. A related feature of DEW technology is the ability to customize the weapon by adjusting the amount of energy deposited upon targets. This allows for a wide range of results: lethal or non-lethal, destructive or disruptive.8 As Air Force Chief of Staff General Ronald Fogelman articulated, "DEWs are the opposite of weapons of mass destruction--they are the most promising precision non-lethal weapons we have."9

Affordable. Once fully deployed, DEWs will likely be able to intercept targets at a relatively low cost when compared to conventional munitions. Although the beam-generating system may be initially expensive to build and maintain, the price of engagements is minimal because the system expends only energy. In the case of missile defense, the threats are typically extremely cheap. On the other hand, interceptor missiles can cost millions of dollars, creating a tremendous cost imbalance that favors the attacker. With laser weapons, some missiles can be replaced with a DEW costing only a few thousand dollars per shot to achieve equivalent or superior probability of kill. For example, a THEL shot is estimated to cost about $8,000.10 In comparison, firing a PATRIOT (PAC-3) missile costs $3.8 million; an AIM-7 Sparrow missile costs approximately $125,000; and a Tomahawk cruise missile costs roughly $600,000.11 Firing a DEW is an extremely economical way to combat MANPADS and artillery, the current threats to U.S. critical infrastructures.
Repetitive engagements. DEWs have a capacity for repetitive engagements over protracted periods, constrained only by the availability of power and the need to vent the byproducts of beam generation (e.g., heat and chemicals). Conventional weapons, especially those firing precision-guided munitions, are typically constrained in the number of engagements by a limited supply of rounds. Even when the rounds are cheap expendables, space and weight limitations place a ceiling on how many engagements can occur without replenishment. DEWs are not entirely free of such considerations but they have the potential for much deeper magazines arising from the low-cost and high-energy potential of their power sources. Finally, a DEW provides the versatility of serving as a sensing device as well as a weapon. Lasers can be used not only to attack targets, but also to detect, image, track, and illuminate ("acquire") them. High-power microwaves operate in the same wavelengths as radars, giving them similar tracking potential in some applications.

Diverse. Directed-energy weapons could be based on a variety of platforms, and they come in a wide range of power levels. For local asset defense, comparatively small systems can quickly kill very short-range targets by focusing the laser's tremendous power precisely on a target's most vulnerable point. Larger systems could generate even high power levels, roughly equivalent to two sticks of dynamite, focused in a beam about the diameter of a basketball. Such a weapon can kill a target moving at one thousand miles per hour at a distance of up to several hundred miles, within a few seconds of acquiring the target.12

---DEW Solve Terrorism

Directed energy weapons prevent terrorism 

Carafano 5 - senior Research Fellow for National Security and Homeland Security in the Kathryn and Shelby Cullom Davis Institute for International Studies at The Heritage Foundation. These remarks were prepared for delivery at a Middle East Police Exhibition Conference held at the Dubai World Trade Center. ( 6/6/2005, James, “ The Future of Anti-Terrorism Technologies” http://www.heritage.org/research/lecture/the-future-of-anti-terrorism-technologies#_ftn14,bs) 

Directed-Energy Weapons. Active defenses such as directed-energy weapons could provide counter­terrorism protection for critical infrastructure.[11] Directed-energy weapons include a host of technol­ogies, including lasers and microwave radiation emitters. These weapons can inflict casualties and damage equipment by depositing energy on their intended target.
Compared with conventional weapons, which rely on the kinetic or chemical energy of a projectile, directed-energy weapons can hit a target with sub­atomic particles or electromagnetic waves that trav­el at speeds at or near the speed of light. They generate very high power beams and typically use a single optical system both to track a target and to focus the beam on the target in order to destroy it.[12]

Lasers-the most mature form of directed-ener­gy weapon that can counter airborne threats-form intense beams of light that can be precisely aimed across many kilometers to disable a wide range of targets, from satellites to missiles and aircraft to ground vehicles.[13] Additionally, the laser beam can be redirected by mirrors to hit targets not visible from the source, all without compromising much of the beam's initial power.

Such systems could evolve to provide active defenses against a wide array of potential threats from artillery, rockets, mortars, missiles, and low-flying unmanned aerial vehicles to improvised explosive devices. For example, these weapons could be deployed at airports to defend planes from attacks by shoulder-fired missiles (and by make­shift rockets and missiles) during takeoff and land­ing-the times when aircraft are most vulnerable.

With most airports located in or near major urban centers, directed-energy weapons could help to address the near impossibility of providing ade­quate, credible security zones around airports. Fur­thermore, they could defend coastal airports from attacks launched from a commercial or private ship loitering offshore-a potentially ideal platform for launching precision strikes. Several countries, including the United States, already have these sys­tems under development.[14]

Terrorist attacks cause miscalc and nuclear war 

Ayson 10 - Professor of Strategic Studies, Director of Strategic Studies: New Zealand, Senior Research Associate with Oxford’s Centre for International Studies ( July 2010, Robert, “After a Terrorist Nuclear Attack: Envisaging Catalytic Effects. Studies in Conflict and Terrorism” Volume 33, Issue 7, July 2010, pages 571-593 informaworld, bs)

Washington's early response to a terrorist nuclear attack on its own soil might also raise the possibility of an unwanted (and nuclear aided) confrontation with Russia and/or China. For example, in the noise and confusion during the immediate aftermath of the terrorist nuclear attack, the U.S. president might be expected to place the country's armed forces, including its nuclear arsenal, on a higher stage of alert. In such a tense environment, when careful planning runs up against the friction of reality, it is just possible that Moscow and/or China might mistakenly read this as a sign of U.S. intentions to use force (and possibly nuclear force) against them. In that situation, the temptations to preempt such actions might grow, although it must be admitted that any preemption would probably still meet with a devastating response. As part of its initial response to the act of nuclear terrorism (as discussed earlier) Washington might decide to order a significant conventional (or nuclear) retaliatory or disarming attack against the leadership of the terrorist group and/or states seen to support that group. Depending on the identity and especially the location of these targets, Russia and/or China might interpret such action as being far too close for their comfort, and potentially as an infringement on their spheres of influence and even on their sovereignty. One far-fetched but perhaps not impossible scenario might stem from a judgment in Washington that some of the main aiders and abetters of the terrorist action resided somewhere such as Chechnya, perhaps in connection with what Allison claims is the “Chechen insurgents' … long-standing interest in all things nuclear.”42 American pressure on that part of the world would almost certainly raise alarms in Moscow that …might require a degree of advanced consultation from Washington that the latter found itself unable or unwilling to provide.
REE K2 Tech Leadership / Economy Impact

Dependence on Chinese REE will wreck U.S. technological leadership and growth and prevent clean tech development

Senator Cantwell, 11 (6/9/11, Sen. Maria Cantwell, D-Wash., Targeted News Service, “Cantwell: 'We Can No Longer Afford to Ignore' Chinese Monopoly on Critical Rare Earth Minerals,” Factiva, JMP)

WASHINGTON, June 9 -- The office of Sen. Maria Cantwell, D-Wash., issued the following news release:

"America needs to address the growing dependence on Chinese rare earth minerals and other strategic metals," U.S. Senator Maria Cantwell (D-WA) said Thursday at a hearing of the Senate Energy Subcommittee.

Cantwell chaired the hearing to discuss the dependence on Chinese minerals, which threatens to constrict technological advancement and economic growth in America. Rare earth minerals are vital components used in making a broad array of modern technologies, such as batteries and electronics, and in developing clean energy technologies used in electric vehicles, solar panels, and wind turbine generators. Washington state companies - such as Infinia Corporation in Kennewick - depend on a reliable supply of rare earth minerals to develop and manufacture technologies.

"[Rare earth minerals] are essential to components of many of the technologies that are part of our modern economy," said Senator Cantwell, chair of the Energy and Natural Resources Subcommittee on Energy. "However, as last year's subcommittee hearing established, while America was once self-sufficient in supplying the materials and finished products used in high-tech manufacturing, today we now are more reliant on imports from other nations."
"The reality is that we can no longer afford to ignore this problem or continue to drift without a national energy strategy; we need predictable policies in this area," Cantwell continued. "We cannot simply risk having enormous exposure to a supply-chain shortage in the area of strategic commodities, as we have in the world oil market for decades."

The United States was once the global leader in the production of rare earth minerals. But over the past 25 years, the U.S. has become completely reliant on imports, almost entirely from China, because of China's lower-cost operations. At the same time, China has overtaken the United States in terms of installed renewable energy capacity.

Some 97 percent of the world's rare earth minerals are now produced in China, even though China only holds one-third of the world's reserves. According to the Congressional Research Service, China holds 36 percent of the world's reserves of rare earths; the U.S. holds about 13 percent, and the rest is distributed in other countries.

Rare earth supply constraints loom on the horizon for America. During the second half of last year, China cut its rare earth export quota by 72 percent. Reports have shown that China is constraining global supplies of selected rare earth elements and critical minerals in order to monopolize the manufacturing of the most advanced and efficient clean energy technologies. Furthermore, the Associated Press reported Wednesday that China is consolidating its rare earth production industry into one single company that will have a monopoly on China's rare earth production. David Sandalow, Department of Energy Assistant Secretary for Policy and International Affairs, pointed out in his testimony that America could face supply disruptions in the next five years in the materials needed to produce four key clean energy technologies.

The three bills under consideration at today's hearing were introduced by Senators Udall (S. 383), Hagan (S.421) and Murkowski (S.1113). The measures discussed that would address looming supply constraints range from authorizing research and development for more efficient use of critical materials, including increased collection of post-consumer materials, recycling rare earth minerals from discarded electronics, and developing substitutions for rare earth minerals; authorizing a grant program to create incentives to enhance U.S. lithium production; improving data collection and ensuring greater transparency in the strategic metal supply chains; and an examination of inefficiencies in permitting related to exploration and production of critical minerals.

In September 2010, Cantwell chaired an Energy Subcommittee hearing on rare earth minerals. (Watch a video of the September 2010 hearing.) Peter Brehm, a vice president at Infinia Corporation of Kennewick, WA, testified at the hearing and said that a disruption of the rare earth metals supply would drastically limit the company's ability to develop and manufacture its technology products.
"The loss or disruption of the rare earth metals supply would be catastrophic to Infinia in terms of price spikes, production volume and related supply chain disruptions that would drastically limit our ability to develop and manufacture our products," Brehm testified before the Energy Subcommittee in September 2010. "Rare earth metals are simply a necessity for the development, manufacturing and advancement of Infinia's technology, as well as many other modern essentials."

REE K2 Clean Tech 

Rare earths are key to the cleantech and nanotech industries 

Rutt 11 – partner with Foley & Lardner LLP. He is chair of the Nanotechnology Industry Team and a member of the Chemical, Biotechnology & Pharmaceutical Practice received his law degree from Georgetown University Law Center in 1999. His chemistry doctorate was conferred in 1990 by The Pennsylvania State University (where he was a Braddock Fellow), and he holds a bachelor's degree in chemistry from Goshen College. ( 3/12/2011, Steven,  Rare Earth Magnets Critical in Nanotech, Cleantech, and Defense
 http://www.nanocleantechblog.com/2011/03/articles/clean-tech/rare-earth-magnets-critical-in-nanotech-cleantech-and-defense/, bs) 

CNN recently posted an important article on rare earth magnets and their critical and intriguing role in nanotech and cleantech, as well as defense ("The Race to Make the World's Strongest Magnet"). Rare earth magnet technology is also supported by the DOE ARPA-E program. One issue is source of supply for this critical technology, where most of the supply of the rare earth metals comes from China (97%). One leader in the field, as noted in the article, is Professor George Hadjipanayis (University of Delaware). See, for example, his recently published patent application 2011/0057756 which includes use of nanocrystalline powders. Older patents include 5,411,608; 5,403,407; and 5,084,115. Technical reviews are linked here. It was also interesting to review Electron Energy Corporation in Landisville, Pennsylvania (my home town). Electron Energy partners with University of Delaware under a recent ARPA-E grant. Rare earth metal magnets certainly are a leading example of the criticality of nanotech to cleantech and defense. Presumably, R&D in areas such as this are better situated to survive budget cutting. Partnership among diverse entities with government oversight and funding is also important, particularly with respect to defense and critical supply issues. 

Rare earth metals are key to cleantech 

Sutter 11 – Writes for Cnn (3/9/2011,Jacob,“The race to make the world's strongest magnet” http://www.cnn.com/2011/TECH/innovation/03/09/rare.earth.magnet.race/

(CNN) -- George Hadjipanayis' assistant came to him with perplexing news: Some incredibly strong magnetic field had caused their lab instruments to go haywire.

"You're out of your mind," Hadjipanayis recalls telling him in the early 1980s. "You have something wrong; go back" and try the experiment again.

Nothing was wrong, though, and Hadjipanayis soon realized that his team accidentally had created what was then, and continues to be, the world's strongest magnet -- made of a strange and little understood "rare earth" element called neodymium. That magnet would help revolutionize technology, powering wind turbine motors and giving juice to electric cars.

But the luck wouldn't last.

Accessible supplies of neodymium and 16 other rare earth elements -- which occupy those two orphaned rows at the bottom of the periodic table -- are running short. China, which controls supplies of 97% of these materials, doesn't like sharing them with the West. And the only U.S. mine for rare earth elements went out of production after a radioactive waste accident in the 1990s.

Throw in the fact that rare earth elements are important to all kinds of technologies -- they're the reason smartphones vibrate, why TVs have vivid reds and greens, and how computer hard drives are able to etch data -- and you've got a recipe that scares many technologists and researchers.

What would happen to our technological landscape without these rare earths?

Hadjipanayis, chairman of physics at the University of Delaware, and researchers from two other institutions, the U.S. Department of Energy's Ames Laboratory in Iowa and GE Global Research in upstate New York, are preparing for that day.

They're in a race to make an even stronger magnet than before -- an essential component in green technologies, which use magnets to transfer electrical energy into motion. And they're trying to do it by using as little neodymium as possible, since that element is getting harder to come by.

For Hadjipanayis, this is a professional as well as personal struggle. He's trying to recreate the accidental success he had with magnets in the 1980s.

"I have pressure," he said. "Look, this is not easy. I mean, you need also a little bit of luck. We have the concept here, but there are many, many obstacles that we need to resolve before we succeed."

Rare earth mysteries

Rare earth elements possess strange magnetic and conductive properties aren't found anywhere else in our cabinet of elements.

Understanding precisely why this is the case would require graduate degrees in both chemistry and physics, but the for-dummies version goes something like this, according to Frank Johnson, a materials scientist at GE Global Research:

"In a magnetic material, the magnetic ions are connected by springs."

To keep that metaphor going, a typical rare earth element is full of super-powerful springs, but they're all jumbled up, facing various directions as if they'd been thrown onto the floor of a closet.

Something magical happens when a rare earth element like neodymium is combined with specific other elements: They form crystals. And if the shape of those crystals is just right, all of the super-powerful springs align, and -- bam! -- the springs amplify each other, and you have the very powerful magnet.

"They are very unique elements, and the science of them is fascinating," Johnson said.

Metallic recipes

Hadjipanayis didn't know that boron was the missing ingredient when he asked his lab assistant to add that gas to the metallic mixture they were working with.

rare earth elements key to clean tech 

Pike 11 – Pike research Cleantech Market Intelligence (5/25/2011, “Rare Earth Metals Demand for Cleantech Applications to Reach 12,920 Tons Annually by 2017 but Reliable Supply is a Concern” http://www.pikeresearch.com/newsroom/rare-earth-metals-demand-for-cleantech-applications-to-reach-12920-tons-annually-by-2017-but-reliable-supply-is-a-concern, bs) 

China’s monopoly over the global rare earth metals market has come under increased international scrutiny following recent efforts on the part of the Chinese government aimed at consolidating its domestic rare earth metal industry.  Accounting for 97% of worldwide rare earth metal production, China’s new export quotas, introduced in July 2010, have seen prices for rare earths skyrocket.  As a result, rare earth metals have been identified as a troubling area of potential risk for a number of prominent clean energy technologies including wind turbines, electric vehicles, fuel cells, and energy efficient lighting.  According to a new report from Pike Research, demand for rare earths in the cleantech industry will reach 12,920 tons per year by 2017, up from approximately 9,000 tons annually in 2011, which could place an increased strain on global supply for these emerging applications.

“The short term picture for rare earth metals in the clean technology industry will be characterized by a significant supply risk brought about by China’s strict new export quotas,” says research analyst Euan Sadden.  “This will almost certainly influence the adoption and commercialization of certain technologies across the cleantech industry.  That said, there are a number of positive initiatives that offer the potential for alleviation of this risk in the longer term.”

Sadden adds that rare earth metals demand will be the highest for utilization in the manufacture of nickel metal hydride (NiMH) batteries for hybrid vehicles, followed by wind turbines.  Among the eight rare earth metals covered in Pike Research’s analysis, the firm forecasts that demand will be greatest for yttrium (6,088 tons annually by 2017), followed by cerium (2,441 tons) and lanthanum (1,867 tons).  The need for other rare earth metals such as neodymium, praseodymium, europium, terbium, and dysprosium will be somewhat smaller, but still significant portions of the overall mix.

Loss of accesses to rare earth elements destroys the clean energy sector and kills heg 

Cooney 10- online news editor for Network World ( 10/7/2011, Michael, “U.S. in rare earth quandry; Scarcity of rare earth materials could cause future problems in high-tech, military systems” Proquest, bs) 

Rare earth materials are used in many applications for their magnetic and other distinctive properties and include 17 elements with names such as lanthanum, lutetium, neodymium, yttrium and scandium. A lack of access to rare earths could severely handicap U.S. manufacturing, impede our ability to transition to a clean-energy economy and threaten our ability to develop superior defense technologies, the House stated.

Chinese monopoly of rare earth elements restrict U.S. defense and clean tech capabilities 

Kovacs 11 – ( Bill, “Rare Earth Elements and Our Clean Energy Future” http://www.chamberpost.com/2011/04/rare-earth-elements-and-our-clean-energy-future/, bs)

Today, China produces approximately 97% of the world’s rare earth supply, despite being home to just 37% of the known reserves. Last year, China slashed exports by 72%, and then by another 35% for the first half of 2011. This action is particularly concerning with demand for rare earth exports increasing by an average of 15% annually for the last decade.

As critical components for clean energy, defense, communication, and computer technologies, rare earth elements are important to efforts to move the U.S. to a cleaner energy future. To address the supply issues, the Chamber and a coalition of business associations are urging the federal government to act expeditiously on applications for loan guarantees that would reestablish a rare earth oxide, metal, alloy, and permanent magnet manufacturing supply chain in the United States.

The Chamber has also urged for access to potentially large U.S. reserves of rare earth elements. And, according to trade attorney Terence Stewart, there was a time that the U.S. was the dominant supplier of rare earth elements. But after the 1980s China entered the market and, according to Stewart, the country “tended to undersell everybody so badly that competitors closed up.”

---Warming Impact

Warming leads to extinction – oceans will rise , carrying capacity will decrease, 

Sify 2010 – Sydney newspaper citing Ove Hoegh-Guldberg, professor at University of Queensland and Director of the Global Change Institute, and John Bruno, associate professor of Marine Science at UNC (Sify News, “Could unbridled climate changes lead to human extinction?”, http://www.sify.com/news/could-unbridled-climate-changes-lead-to-human-extinction-news-international-kgtrOhdaahc.html, bs)
The findings of the comprehensive report: 'The impact of climate change on the world's marine ecosystems' emerged from a synthesis of recent research on the world's oceans, carried out by two of the world's leading marine scientists.

One of the authors of the report is Ove Hoegh-Guldberg, professor at The University of Queensland and the director of its Global Change Institute (GCI).

'We may see sudden, unexpected changes that have serious ramifications for the overall well-being of humans, including the capacity of the planet to support people. This is further evidence that we are well on the way to the next great extinction event,' says Hoegh-Guldberg.

'The findings have enormous implications for mankind, particularly if the trend continues. The earth's ocean, which produces half of the oxygen we breathe and absorbs 30 per cent of human-generated carbon dioxide, is equivalent to its heart and lungs. This study shows worrying signs of ill-health. It's as if the earth has been smoking two packs of cigarettes a day!,' he added.

'We are entering a period in which the ocean services upon which humanity depends are undergoing massive change and in some cases beginning to fail', he added.

The 'fundamental and comprehensive' changes to marine life identified in the report include rapidly warming and acidifying oceans, changes in water circulation and expansion of dead zones within the ocean depths.

These are driving major changes in marine ecosystems: less abundant coral reefs, sea grasses and mangroves (important fish nurseries); fewer, smaller fish; a breakdown in food chains; changes in the distribution of marine life; and more frequent diseases and pests among marine organisms.

Study co-author John F Bruno, associate professor in marine science at The University of North Carolina, says greenhouse gas emissions are modifying many physical and geochemical aspects of the planet's oceans, in ways 'unprecedented in nearly a million years'.

'This is causing fundamental and comprehensive changes to the way marine ecosystems function,' Bruno warned, according to a GCI release.

REE K2 Econ 

Rare earth metals are key to the military and economy

Coppel 11 - research assistant at the American Security Project. Ms. Coppel graduated from Miami University in 2009 with a degree in International Studies and French. She is currently a graduate student at the George Washington University, working towards her Master’s degree in Security Policy Studies. ( 2/1/2011, Emily, “Rare Earth Metals and U.S. National Security” http://americansecurityproject.org/wp-content/uploads/2011/02/Rare-Earth-Metals-and-US-Security-FINAL.pdf,bs)

Rare earth metals are essential for the United States’ military and economic well-being. Yet the U.S. has been particularly lax when it comes to securing the supply of these metals. The U.S. has gone from the world’s top producer and supplier of rare earths to being completely dependent on one country – China – for its supply. China’s dominance in the rare earths market will have profound implications for U.S. national security in the next couple of years. As it is, some analysts already believe it is too late to avoid a global shortage of rare earth metals, placing the U.S. in greater risk. The U.S. needs to take steps now to remedy this situation

Rare earths shortages stress the economy and the defense budget 
Coppel 11 - research assistant at the American Security Project. Ms. Coppel graduated from Miami University in 2009 with a degree in International Studies and French. She is currently a graduate student at the George Washington University, working towards her Master’s degree in Security Policy Studies. ( 2/1/2011, Emily, “Rare Earth Metals and U.S. National Security” http://americansecurityproject.org/wp-content/uploads/2011/02/Rare-Earth-Metals-and-US-Security-FINAL.pdf,bs)

Economic: The U.S. helped guarantee China’s position at the top of the rare earths market when it removed American mining and production capabilities. With the closure of the Mountain Pass mine and the sale of domestic production facilities, the U.S. became almost completely import-dependent for its supply of rare earth metals. China’s near-monopoly of the rare earths market has allowed it to manipulate this market by restricting production, using export quotas to limit global supply, and increasing taxes on rare earth metals. Recently, China blocked exports of rare earths to Japan in retaliation for the Japanese detainment of a Chinese fishing vessel and its captain. The embargo was rumored to have expanded to the U.S. and EU. 9 The Organization for Economic Cooperation and Development has estimated that non-Chinese producers pay at least 31% more for raw rare earth metals than Chinese producers. 10 As a result, a black market in rare earths has developed. Fully one-third of all rare earths leaving China are smuggled out. 11 Such market distortions cause the U.S. to pay more for weapons systems and platforms – a big concern during the current economic crisis and tightening defense budgets.

REE => Chinese Economic Extortion

Chinese REE allows it extort the U.S. and its allies

Krugman, 10 (10/17/10, Paul, NY Times, “Rare and Foolish,” http://www.nytimes.com/2010/10/18/opinion/18krugman.html, JMP)

Last month a Chinese trawler operating in Japanese-controlled waters collided with two vessels of Japan’s Coast Guard. Japan detained the trawler’s captain; China responded by cutting off Japan’s access to crucial raw materials.
And there was nowhere else to turn: China accounts for 97 percent of the world’s supply of rare earths, minerals that play an essential role in many high-technology products, including military equipment. Sure enough, Japan soon let the captain go.

I don’t know about you, but I find this story deeply disturbing, both for what it says about China and what it says about us. On one side, the affair highlights the fecklessness of U.S. policy makers, who did nothing while an unreliable regime acquired a stranglehold on key materials. On the other side, the incident shows a Chinese government that is dangerously trigger-happy, willing to wage economic warfare on the slightest provocation.
Some background: The rare earths are elements whose unique properties play a crucial role in applications ranging from hybrid motors to fiber optics. Until the mid-1980s the United States dominated production, but then China moved in.

“There is oil in the Middle East; there is rare earth in China,” declared Deng Xiaoping, the architect of China’s economic transformation, in 1992. Indeed, China has about a third of the world’s rare earth deposits. This relative abundance, combined with low extraction and processing costs — reflecting both low wages and weak environmental standards — allowed China’s producers to undercut the U.S. industry.

You really have to wonder why nobody raised an alarm while this was happening, if only on national security grounds. But policy makers simply stood by as the U.S. rare earth industry shut down. In at least one case, in 2003 — a time when, if you believed the Bush administration, considerations of national security governed every aspect of U.S. policy — the Chinese literally packed up all the equipment in a U.S. production facility and shipped it to China.

The result was a monopoly position exceeding the wildest dreams of Middle Eastern oil-fueled tyrants. And even before the trawler incident, China showed itself willing to exploit that monopoly to the fullest. The United Steelworkers recently filed a complaint against Chinese trade practices, stepping in where U.S. businesses fear to tread because they fear Chinese retaliation. The union put China’s imposition of export restrictions and taxes on rare earths — restrictions that give Chinese production in a number of industries an important competitive advantage — at the top of the list.

Then came the trawler event. Chinese restrictions on rare earth exports were already in violation of agreements China made before joining the World Trade Organization. But the embargo on rare earth exports to Japan was an even more blatant violation of international trade law.

Oh, and Chinese officials have not improved matters by insulting our intelligence, claiming that there was no official embargo. All of China’s rare earth exporters, they say — some of them foreign-owned — simultaneously decided to halt shipments because of their personal feelings toward Japan. Right.

So what are the lessons of the rare earth fracas?

First, and most obviously, the world needs to develop non-Chinese sources of these materials. There are extensive rare earth deposits in the United States and elsewhere. However, developing these deposits and the facilities to process the raw materials will take both time and financial support. So will a prominent alternative: “urban mining,” a k a recycling of rare earths and other materials from used electronic devices.

Second, China’s response to the trawler incident is, I’m sorry to say, further evidence that the world’s newest economic superpower isn’t prepared to assume the responsibilities that go with that status.
Major economic powers, realizing that they have an important stake in the international system, are normally very hesitant about resorting to economic warfare, even in the face of severe provocation — witness the way U.S. policy makers have agonized and temporized over what to do about China’s grossly protectionist exchange-rate policy. China, however, showed no hesitation at all about using its trade muscle to get its way in a political dispute, in clear — if denied — violation of international trade law.

Couple the rare earth story with China’s behavior on other fronts — the state subsidies that help firms gain key contracts, the pressure on foreign companies to move production to China and, above all, that exchange-rate policy — and what you have is a portrait of a rogue economic superpower, unwilling to play by the rules. And the question is what the rest of us are going to do about it.

AT: Other Elements Solve

Substitutes don’t work and would destroy military dominance  

Hurst 10- Research Analyst in the Foreign Military Studies Office at Fort Leavenworth, Kansas. ( October 2010, “China’s Ace in the Hole Rare Earth Element” http://www.ndu.edu/press/lib/images/jfq-59/JFQ59_121-126_Hurst.pdf, bs)

According to the U.S. Geological Survey, substitutes are available for many rare earth applications, but they are generally less effective. 13 Steven Duclos, chief scientist with General Electric Global Research asserts, "There's no question that rare earths do have some properties that are fairly unique, but for many applications these properties are not so unique that you cannot find similar properties in other materials. [REEs] are just better, from either a weight, strength, or optical property and that's why people have moved to them." Duclos went on to explain, "It always comes down to a tradeoff. You can build a motor that does not have rare earth permanent magnets in it. It will be bigger and heavier for a given amount of power or torque that you want."14

Some scientists argue that in many cases, while there may be substitutes, the tradeoff would diminish military superiority. According to George Hadjipanayis, a Richard B. Murray Chair Professor of Physics at the University of Delaware, the alnico and ferrite magnets, the first two permanent magnets ever produced, do not have rare earth in them and their performance is much lower. Hadjipanayis is currently working with a group of researchers to develop a "next generation magnet" that will be stronger than either the NdFeB or SmCo magnets. The project is being conducted using a three-tiered approach:15

AT: China Will Increase Exports

China is looking out for self-interests – they will not increase exports 

Beauford 11, - background is in archaeology, geology, and business (2/13/11, Robert, “Mining the Moon for Rare Earth Elements - Is It Really Possible?” http://rareearthelements.us/lunar_kreep, bs)

Recent dramatic growth in demand for rare earths has presented the world with a challenge.  In 2010, China exported between 95 and 97 percent of the global supply of rare earth elements, but demand within China is growing as fast as everywhere else.   The Chinese government and industry leaders have expressed that China is not interested in selling these products to other countries in unlimited amounts on an indefinite basis, and has been moving towards larger and larger export limitations.  In essence, China has started telling the rest of the world that Chinese industry wants the raw metals for manufacturing, and that the rest of the world should start seeing to their own needs.  With global demand for rare earths growing by 10 to 12 percent per year, and with China expected to consume their own annual metal production in the first half of the present decade, world governments are listening.  The U.S., Canada, and other countries that have mineable rare earth resources have been taking rapid and necessary steps to encourage domestic mining.   Interest in rare earth exploration is at an all time high.

AT: Mine Afghanistan 

Ground conditions mean mining is unlikely 

Richter and Barnes 10 ( 6/14/10, Paul and Julian, “Can Afghanistan tap its $1-trillion mineral wealth?” http://articles.latimes.com/2010/jun/14/world/la-fg-afghan-minerals-20100615,bs) 

But mining industry officials and others were skeptical that massive amounts of mineral wealth could be easily extracted from the country's rugged mountains and remote regions.

"Sudan will host the Winter Olympics before these guys get a trillion dollars out of the ground," said Luke Popovich of the National Mining Assn., which represents U.S. mining companies.

Few experts dispute that Afghanistan has immense mineral resources. But the Pentagon study, first reported by the New York Times, estimates larger reserves than previously suggested. Experts said it would probably be years before the minerals could be profitably extracted because of the lack of infrastructure, mining know-how, security and a climate conducive to business.

Counterplan can’t solve quicker --- will take years to effectively mine Afghanistan

Cox 10 – Staff writer for CNBC ( 6/14/2010, Jeff, “A Gold Mine in Afghanistan? Wait About 10 Years: Gartman” http://www.cnbc.com/id/37688389/A_Gold_Mine_in_Afghanistan_Wait_About_10_Years_Gartman, bs) 

Investors shouldn't get too excited about the trove of mineral treasures found in Afghanistan. Experts say it could take at least a decade before the discovery yields anything in the marketplace.

Though the future potential is extreme, the immediate impact of the mother lode in iron, copper, gold, cobalt, niobium and lithium likely will be nil.

A host of logistical, political and and geographical barriers must be dealt with first.

"This is huge news. It's the kind of thing that can have an impact on psychology today and may have an impact on psychology tomorrow," says Dennis Gartman, who manages a hedge fund and edits the daily Gartman Letter. "But it's a mining project. That's 10 years in the future."

Early estimates for the discovery, disclosed by the New York Times,  are about $1 trillion.Such a level surely would be enough to impact world markets and set off geopolitical battles over who will get to mine the rich deposits. But the extent to which it actually impacts prices and the broader Afghanistan economy isn't even close to being determined.

"The United States and China will find themselves butting heads their often," Gartman says. "They're both going to try to influence any government that exists there."

Indeed, there's also the complicated governing structure in the country, in which President Hamid Karzai's government holds a tenuous grip over national affairs while the Taliban is a continuous disruptive force.

"There are some pretty big issues given Afghanistan's land and infrastructure," says Philip Silverman, managing partner and chief trader at Kingsview Management, a commodities trading advisory firm in New York. "It's certainly going to complicate the situation in Afghanistan, with the Taliban and the world."
Investors should watch how the contracts are awarded and any signs of development in Afghanistan that could accompany the find.

Getting the goods to market while overcoming the country's primitive mining system will be among the key challenges, Silverman says.

"We would be looking to see when they start talking to some of the private industries and seeing how they would be looking to bring them in, and closely looking at what's going on in the military conflict," he adds. "One trillion dollars worth of minerals below the ground could certainly embolden the Taliban to a place where it might not calm things down. It might layer a whole new set of problems on the situation."

At the same time,  investors have to be careful not to try to look too far ahead.

Using out-month or forward-futures contracts to try to predict what will happen years ahead is generally a losing game as they generally only reflect the cost it takes to carry the contract and do not paint a true picture of future costs, Gartman says.

Investors, he adds, would do better to wait and see how the mining operations will be conducted before making any big bets.

"There has been nothing in Afghanistan worth anything for centuries, other than the middle of trade routes from Europe to the (Asian) continent," Gartman says. "Now all of a sudden it may have value. But it's years into the future."
AT: REE Can Be Minded Domestically

Environmental concerns blocking mining

Grischy, 9 – Channel Manager for Personal Morals and Values (12/30/09, Janet, Helium, “China: The Largest Supplier of Rare Earth Metals,” http://www.helium.com/items/1696898-china-the-largest-supplier-of-rare-earth-metals, Sawyer)

China is buying, or trying to buy, companies that mine rare earth metals outside of their sphere of influence. There are not many of them. In 2009, no rare earths were mined in the United States.

The Mountain Pass mine, in the California desert, holds a rich lode of rare earth metals. However, it is not mining at present, due to environmental concerns. In California, mines must meet codes and standards that do not apply around the world. Partly because rare earth minerals are often associated with radioactivity, many layers of oversight affect a mine like Mountain Pass. It is slated to begin mining again in late 2011.

Domestic mining might not be economical

Bourzac, 10 (12/22/10, Katherine, Technology Review, “US Undermining China's Monopoly on Rare Earth Elements,” http://www.sott.net/articles/show/220384, JMP)

A recent report published by the U.S. Geological Survey estimates the total rare earth reserves in the United States at 1.5 million tons. But the report says it's unclear how much of these reserves can be mined economically. The DOE report outlines a strategy of diversifying the international supply of rare earths, identifying substitute materials, and finding ways to use the materials more efficiently and recycle them. Researchers at Hitachi, GE, and the University of Delaware are collaborating on the development of an alternative magnet material that requires smaller amounts of rare earth materials, or none at all. But this and similar projects are still in the early stages. 

Domestics mines don’t have the capacity to solve 

Grasso, 11 – Specialist in Defense Acquisition (3/31/2011, Valerie, “Rare Earth Elements in National Defense: Background, Oversight Issues, and Options for Congress” http://www.fas.org/sgp/crs/natsec/R41744.pdf, bs)

Currently, the United States has only one rare earth mine production facility that is restarting production. However, the lack of a U.S. production capacity in rare earths will persist for the next one to two years. Molycorp, a U.S. company with a mining operation in Mountain Pass, CA, has recently announced plans to resume production after a 10-year break. Molycorp operates a separation plant at Mountain Pass, CA, and sells the rare earth concentrates and refined products from previously mined above-ground stocks. As previously mentioned, Molycorp has secured the final permits needed to construct a rare earth manufacturing facility, which is scheduled to open in 2012. 16 On January 24, 2011, Molycorp’s board of directors announced the approval of an expansion plan that is expected to give Molycorp the ability to produce at an annual rate of up to approximately 40,000 metric tons of rare earth oxide (REO) equivalent per year by the end of 2013. 17 The company expects that by 2012, the Mountain Pass mine will be able to achieve fullscale production of mining and separating the rare earth elements cerium, lanthanum, praseodymium, and neodymium. However, the Mountain Pass mine will not immediately be able to refine rare earth oxides into rare earth metals. 

Some rare earth experts are concerned that DOD is not doing enough to mitigate the risk posed by a scarcity of domestic suppliers. Many trade associations are pursuing strategies to raise awareness about what some view as an impending rare earth crisis. Two such associations are the Rare Earth Industry and Technology Association (REITA), a consortium of academic and industry experts, 18 and the United States Magnetic Materials Association (USMMA), a coalition of magnet producers, representing aerospace, medical, and electronic materials, who provide critical technologies for defense weapon systems. 19 In February 2010, the USMMA unveiled a six-point plan to address the “impending rare earth crisis,” which it asserts poses a significant threat to the economy and national security of the United States. The six-point plan advocates the formation of an interagency working group with the purpose of restoring a domestic rare earth supply chain. 20

Rare earth elements key to cleantech and national defense – domestic mines can’t solve 

Karl 11 -  ( February 2011, Steve, “US  discovers  rare  earths,” wilson library, bs)

Rare earth elements (REEs) have received more ink this past year or so than the previous 10. U.S. lawmakers and key federal agencies seem to have discovered the importance of REEs in defense weaponry as well as clean energy technologies. They also discovered that the United States is lacking in domestic sources of these elements and that a serious shortage of this material is on its way. The federal government has also awakened to the fact that China, by far the world's largest REE producer, is holding most of the cards.

Rare earth elements (there are 17 of them) have been used for decades in high technology products in the commercial sector as well as defense. And, as technology evolves, new uses for these minerals continue to be found.

While not all that rare, economic concentrations of rare earth elements are rare. In the United States, only one operation produces them, Molycorp's Mountain Pass Mine in California. That operation has been producing REEs from stockpiled material but shut down mining several years ago. Now, however, Molycorp is set to resume mining at Mountain Pass and increase production. Even so, its production will not likely be enough to satisfy demand in the future.
The reason for the shortage is the significant increase in worldwide demand for rare earth elements, driven by society's appetite for hightechnology products that require these elements. And clean energy technology - wind, solar and hybrid vehicles - require large amounts of REEs, as do computers, smart phones, iPads and other electronic marvels that consumers are demanding.

This increase in demand for REEs and insufficient domestic production capacity has the nation looking at a shortage of this material. And China, which is said to produce about 96 percent of the world's rare earth elements, has severely limited its exports. The Chinese government said its move to restrict exports by 35 percent was due to environmental reasons and the country's own long-term needs.

AT: Domestic Mines Solve REE

Environmental concerns blocking mining

Grischy, 9 – Channel Manager for Personal Morals and Values (12/30/09, Janet, Helium, “China: The Largest Supplier of Rare Earth Metals,” http://www.helium.com/items/1696898-china-the-largest-supplier-of-rare-earth-metals, Sawyer)

China is buying, or trying to buy, companies that mine rare earth metals outside of their sphere of influence. There are not many of them. In 2009, no rare earths were mined in the United States.

The Mountain Pass mine, in the California desert, holds a rich lode of rare earth metals. However, it is not mining at present, due to environmental concerns. In California, mines must meet codes and standards that do not apply around the world. Partly because rare earth minerals are often associated with radioactivity, many layers of oversight affect a mine like Mountain Pass. It is slated to begin mining again in late 2011.

China will still shut down our military in months 

Barry, 10 – Editor at Global Asset Strategist (10/22/10, Jennifer, Financial Sense, “China’s Rare Earth Revenge” http://www.financialsense.com/contributors/jennifer-barry/china-rare-earth-revenge, Sawyer)

While the US House of Representatives has passed a bill to promote locating and exploiting rare earth resources, I wonder if this action is too little too late. Not only are these metals necessary for weapons, but for “green” technology that attempts to lessen dependence on foreign oil, supplied mostly by countries unfriendly to the US. While the Mountain Pass mine in California was allowed to reopen, and Congress may subsidize more rare earth resource development, it takes 7 to 15 years to move from a promising deposit to a producing ore body. With inadequate domestic stockpiles, China could shut down America’s military offensives in a matter of months.
Even with the second largest deposit of rare earths the U.S. produces minimal amounts 

Coppel 11 - research assistant at the American Security Project. Ms. Coppel graduated from Miami University in 2009 with a degree in International Studies and French. She is currently a graduate student at the George Washington University, working towards her Master’s degree in Security Policy Studies. ( 2/1/2011, Emily, “Rare Earth Metals and U.S. National Security” http://americansecurityproject.org/wp-content/uploads/2011/02/Rare-Earth-Metals-and-US-Security-FINAL.pdf,bs)

The United States has the world’s second-biggest deposit of rare earth metals. According to the U.S. Geological Survey, the U.S. has “approximately 13 million metric tons of rare earth elements,” mainly located in western states such as California, Alaska, and Wyoming. 3 Until the 1980s, the U.S. was the chief supplier of rare earth metals to the rest of the world, when production and mining facilities began to move to China. 4 Today, the U.S. no longer produces any rare earth metals, having sold off its last domestic producer of rare earth magnets (used in smart bombs) in 2003. The last U.S. rare earth mine, located at Mountain Pass, California, closed in 2002. Before it closed, Mountain Pass was one of the world’s largest rare earth mines

***MARS/EXPLORATION ADVANTAGE
XT: Plan => Asteroid Detection

Plan will facilitate asteroid interception and NASA’s lunar and planetary research

Schmidt, Chairman of the Interlune-Interarms Initiative Inc., 3 (11/6/3, Hon. Harrison H. Schmitt, SUBCOMMITTEE ON SCIENCE, TECHNOLOGY AND SPACE OF THE SENATE COMMERCE, SCIENCE, AND TRANSPORTATION COMMITTEE, www.space4pece.net/moon/schmitt110603.doc, JMP)

The creation of capabilities to support helium-3 mining operations also will provide the opportunity to support NASA's human lunar and planetary research at much reduced cost, as the cost of capital for launch and basic operations will be carried by the business enterprise.  Science thus will be one of several ancillary profit centers for the business, but at a cost to scientists much below that of purely scientific effort to return to the Moon or explore Mars.  Technology and facilities required for success of a lunar commercial enterprise, particularly heavy lift launch and fusion technologies, also will enable the conduct, and reduce the cost of many space activities in addition to science.  These include exploration and settlement of Mars, asteroid interception and diversion, and various national security initiatives.  

Moon bases solve inevitable extinction and deflect asteroids

Davis, 9- senior aerospace scientist at Boeing (Spring 2009, Dean E.,  Ad Astra, “Why Go to the Moon?” Ad Astra 21 no1, mat)

SAFE HAVEN

    Ultimately, the survival of mankind, while difficult to quantify, may be the most important reason for establishing a permanent human presence on the Moon. Should a cataclysmic event occur on Earth and destroy all life, such as a massive asteroid or comet impact, it would be vital to our survival to be able to transport ourselves to other worlds. Better yet, dedicated stable Earth defense sensors placed on the Moon could be set up to detect, track, and predict potential impact orbits of near Earth objects, asteroids, and comets. Using solar energy from the Moon, we could deflect these objects before they get trapped in Earth's gravity well.
XT: Lunar Mining K2 Mars Colonization

Lunar mining is a prerequisite to getting to Mars

O’keefe in 4 CEO of EADS Aerospace firm, former administrator of NASA (March 31, 2004. “Moon step before Mars leap” The Washington Times, LETTERS; Pg. B02. LexisNexis.)

President Bush's bold space-exploration vision calls for the United States, working with partner nations, to undertake a long-term journey to the cosmos. In pursuing this vision, NASA will help develop revolutionary technologies and capabilities for the future that will benefit all Americans while maintaining good stewardship of taxpayer dollars. 
Contrary to S. Fred Singer's assertion in his Monday Op-Ed column, "To the moon of Mars," this initiative is being given a fair hearing on Capitol Hill. Last Friday, for example, the Senate approved guidelines for the fiscal 2005 federal budget that includes President Bush's funding request for the National Aeronautics and Space Administration and assumes the administration's plans for space exploration will get full funding through 2009.
In his commentary, Mr. Singer criticizes the call for using the moon to help us prepare for the exploration of Mars and beyond. But as Michael Griffin, a former NASA chief engineer who has gone into the private sector, told the House Science Committee last week, "The value of being on the moon is learning how to live on the surface of another planet. It would be an act of technical hubris to think that going straight to Mars is even possible."
We are further gratified that Apollo 11 commander Neil Armstrong, who knows a fair amount about exploring the moon, said last week, "Our president has introduced a new initiative with renewed emphasis on the exploration of our solar system and expansion of human frontiers. This proposal has substantial merit and promise."

Mining the moon is key to Mars missions

David, has been reporting on the space industry for more than five decades, 10 (11/10/10, Leonard, “Mining the Moon, the Gateway to Mars,” http://www.space.com/525-mining-moon-gateway-mars.html, JMP)

GOLDEN, COLORADO -- Any high hopes of sustaining expeditions on the Moon, Mars or beyond will depend on getting "down and dirty" on those worlds -- in the form of using on-the-spot resources.

In-Situ Resource Utilization (ISRU), the using of native materials and energy sources collected and processed to support human and robotic exploration, would be crucial to the success of manned space missions as ISRU-derived materials would replace those that otherwise would have to be hauled from Earth.

Propellant, energy, water and oxygen, building materials -- all these ISRU products were the topic of discussion at the Space Resources Utilization Roundtable, held here November 1-3 at the Colorado School of Mines. 

For years, research in ISRU has been slow-going by lack of commitment to long-term human space exploration. However, things seem to be on the upswing.

Renewed support for space resources has been unearthed in large measure by the "Exploration Vision" announced by President George W. Bush last January. Indeed, space resource proposals are now being considered by NASA's Human and Robotic Technology Program.

"There is a range of possibilities for use of space resources in exploration strategy," even before people are dispatched back to the Moon and off to Mars, said Mike Duke, Director of the Center for Commercial Applications of Combustion in Space (CCACS) at the Colorado School of Mines. NASA, however, has yet to adopt ISRU in blueprinting that strategy, perhaps not willing at this point to take some assumptions..."some leaps of faith," he suggested.

"There is a feeling that something is finally going to happen. Much of this feeling stems from President Bush's exploration initiative, which specifically calls for the use of extraterrestrial resources," noted G. Jeffrey Taylor, a professor of Geophysics and Planetology at the University of Hawai'i in Honolulu and chair of the workshop's scientific program.

Heavy lifting

The 6th annual roundtable attracted the largest attendance to date, including ex-Apollo program veterans, current space professionals, as well as mining authorities.

It is clear that people want something to happen, Taylor emphasized. "The important next step is to do all we can to be sure that in-situ resource utilization becomes an integral part of the exploration initiative," he added, underscoring the stance that ISRU equals sustainability.

"We will not have astronauts on other planetary surfaces for long periods of time without the extensive use of local resources," Taylor told SPACE.com.

Taylor also pointed to the central importance of robots in exploration. "They will do the heavy lifting as we explore the Moon and Mars, with people doing what they do best...solve problems, make decisions, observe."

Training ground

The Moon is being viewed as a nearby, problem solving place for testing and honing ISRU automated machinery, as well as crafting extraterrestrial processes and procedures.

"I always thought that the Moon was kind of a waste as far as sending humans there," said Robert Ash, a long-time ISRU advocate within Old Dominion University's Aerospace Engineering Department in Norfolk, Virginia.

Ash said that he had once counted on the International Space Station for flight qualifying autonomous equipment to support human treks to Mars. But the space station's capabilities have been so degraded, now the Moon should be used as a test site, he said.

"We could learn enough from surface operations on the Moon to risk the lives of those astronauts that we'd like to send to other planets," Ash stated. "If we use the Moon properly, a failure on the Moon...you bring it back and fix it. On Mars, it's a potentially fatal problem."
Given the Moon's proximity to Earth, the communications time lag between the two is 1.28 seconds, Ash observed. "That means that Houston can help."
Lunar Mining K2 Space Exploration

The moon is the vital stepping-stone to interstellar travel

Benaroya 10—Professor Department of Mechanical & Aerospace Engineering Director, Center for Structures in eXtreme Environments Rutgers, the State University of New Jersey (Haym, 

“Turning Dust To Gold: Building a Future on the Moon and Mars”, OCRed, ZBurdette)


5.2 The Moon, then Mars

The raging battle among those converted-to-space in the late 1990s and early 2000s was whether to include the Moon on the way to Mars. The Mars-Direct crowd deemed the Moon to be, at best, a diversion from the real goal of colonizing Mars. "Been there, done that" was a common refrain against the return to the Moon.

The Moon-First-on-the-Way-to-Mars group supported the eventuality and possible dominance of a Martian civilization. However, there were clear benefits to colonizing a planetary body thy', days from Earth versus another that is about a year away. From any perspective except public relations, the clear and rational way for Man to go to space was via the Moon. Mars-Direct ignored critical technical, physiological and financial issues that were unresolved at that time, pretending that existing technology need not be tested extensively before being sent on a yearlong mission to Mars with human life depending on its reliability.
The risk of a Mars-Direct program was that, even in the best circumstances of no catastrophic failures, it would have become another Apollo — we go to Mars, plant the flag a few times, and then go back home for another thirty to fifty years of hibernation from manned space.
The Moon (and ISS) had to be, and was, our stepping-stone to Mars, the Solar System, and beyond. Today in 2169, our economic activities on the Moon finance many of our efforts to colonize the Solar System.

The following section is a discussion of some of these issues from the perspective of the early 21st century.
Plan radically reduces fuel costs and triggers further space development

Kosich and Jamasmie 10 (Dorothy Kosich and Cecillia Jamasmie, “Mining the Moon is Closer than Ever” Technology Section; Mining Magazine, January 2010, ZBurdette)

To some it might sound like a futuristic tale, but for the National Aeronautics and Space Administration Agency (NASA), the goal of mining the Moon seems closer than ever.

Last year, NASA inaugurated the first lunar mining competition in the hope that a future robotic mining operation on the moon could yield the energy needed to power earth’s major cities and give the space agency a boost in the quest for major human exploration of planetary space.

The Lunabotics Mining Competition aims to generate “innovative ideas and solutions, which could be applied to actual lunar excavation for NASA,” which, in turn, may just yield the energy that could power cities on earth and space exploration in the future.

The contest is open to students in science, technology, engineering and mathematics. A group of universities can also work in collaboration on an excavator project entry.

In a 2004 article for Popular Mechanics, Geologist and last astronaut to have explored the moon, Harrison Schmitt, suggests that “learning how to mine the moon for helium-3 will create the technological infrastructure for our inevitable journeys to Mars and beyond.” Schmitt is now a leading advocate for commercializing the moon.

Although considerable lunar soil would have to be processed to produce sufficient quantities of helium-3 to supply power for a major city for one year, Schmitt believes that fusion power plants operating on helium-3 would offer lower capital and operating costs due to their “less technical complexity, higher conversion efficiency [and] smaller footprint” and to “the absence of radioactive fuel, [the absence of] air or water pollution, and only low-level radioactive waste disposal requirements.”

“Perhaps the most daunting challenge to mining the moon is designing the spacecraft to carry the hardware and crew to the lunar surface,” Schmitt advises. Nevertheless, he adds that such a pioneering mining venture “would pay more valuable dividends.”

“Settlements established for helium3 mining would branch out into other activities that support space exploration,” Schmitt believes. “For an investment of less than $15 billion - about the same as was required for the 1970s Trans Alaska Pipeline - private enterprise could make permanent habitation on the moon the next chapter in human history.”

Lunar Hydrogen Planetary geologists speculate that the moon’s polar craters may hold billions of tons of hydrogen, perhaps even in the form of water ice. Intriguing evidence returned by the Lunar Prospector and the Clementine probes in the 1990s seems to support the idea. 

 The latest raft of lunar missions, including Chandrayaan-1 and the Lunar Reconnaissance Orbiter, seem to confirm it. Now in situ prospecting must determine the quantity, quality and accessibility of the hydrogen.

Discovering rich concentrations of hydrogen on the moon would open up a universe of possibilities—literally. Rocket fuels and consumables that now cost an average of US $10,000 per kilogram to loft could instead be produced on the moon much more cheaply.

For the first time, access to space would be truly economical. At last, people would be able to begin new ventures, including space tourism, space-debris cleanup, satellite refuelling and interplanetary voyages.

Lunar mining is a prerequisite to affordable, sustainable missions into deeper space and innovation

Spudis and Lavoie 10– * Senior Staff Scientist at the Lunar and Planetary Institute in Houston AND **Director of the newly created Space Systems Programs/Projects Office at the Marshall Center (12/19/10, “Mission and Implementation of an Affordable Lunar Return,” Space Manufacturing, pgs 20-22, http://www.spudislunarresources.com/Papers/Affordable_Lunar_Base.pdf)
Establishing a permanent foothold on the Moon opens the space frontier to many parties for many different purposes. By creating a reusable, extensible cislunar space faring system, we build a “transcontinental railroad” in space, connecting two worlds (Earth and Moon), as well as enabling access to all points in between. We will have a system that can access the entire Moon, but more importantly, we will have the capability to routinely access all of our space assets within cislunar space (Spudis, 2010): communications, GPS, weather, remote sensing and strategic monitoring satellites. These satellites will then be in reach to be serviced, maintained and replaced as they age. We have concentrated on the water production attributes of a lunar outpost because the highest leveraging capabilities that are most easily exploited are associated with the availability of propellant. However, there are other possibilities to explore, including the paradigm-shifting culture to eventually design all structural elements needed for lunar activities using lunar resources. These activities will spur new commercial space interest, innovation and investment. This further reduces the Earth logistics train and helps extend human reach deeper into space, along a trajectory that is incremental, methodical, sustainable and within projected budget expectations.

Moon is key to further space development --- reduces costs and increases tech progress

Spudis, planetary scientist at the Applied Physics Laboratory and former member of the President’s Commission on the Implementation of US Space Exploration Policy, 7 (1/22/07, Paul, The Space Review, “A full of opportunity; NASA gave six reasons for going back to the Moon when only one was needed,” http://www.thespacereview.com/article/791/1, JMP)

***Note --- LAT = NASA’s Lunar Architecture Team

Nothing could be further from the truth. The LAT report is simply the result of the agency attempting to satisfy as many of its constituencies as possible within the overall framework provided by the VSE. So then, what was intended as the reason for lunar return by the architects of the Vision for Space Exploration? What, if any, are the objective reasons for a return to the Moon?

For answers, read the Vision policy documents, including both the original speech of President Bush and a strangely neglected (but highly significant) elaboration on it by Presidential science advisor John Marburger. The Presidential speech announcing the Vision three years ago is remarkably clear as to our purpose in returning to the Moon. President Bush said:
    Beginning no later than 2008, we will send a series of robotic missions to the lunar surface to research and prepare for future human exploration. Using the Crew Exploration Vehicle, we will undertake extended human missions to the Moon as early as 2015, with the goal of living and working there for increasingly extended periods. 

Also:

    Returning to the Moon is an important step for our space program. Establishing an extended human presence on the Moon could vastly reduce the costs of further space exploration, making possible ever more ambitious missions. …the Moon is home to abundant resources. Its soil contains raw materials that might be harvested and processed into rocket fuel or breathable air. We can use our time on the Moon to develop and test new approaches and technologies and systems that will allow us to function in other, more challenging environments. The Moon is a logical step toward further progress and achievement. 

From these statements, it is clear that the mission of going to the Moon is one of development: developing new techniques, procedures, and technologies, all with the aim of making spaceflight easier, routine and more capable.

Lunar resources key to power all other space travel

Spudis, planetary scientist at the Applied Physics Laboratory and former member of the President’s Commission on the Implementation of US Space Exploration Policy, 7 (1/22/07, Paul, The Space Review, “A full of opportunity; NASA gave six reasons for going back to the Moon when only one was needed,” http://www.thespacereview.com/article/791/1, JMP)

The Vision for Space Exploration is different from any previous space policy. By design it is incremental and cumulative. We make “steady progress” no matter how slowly we may be forced to proceed at any given time by fiscal constraints. Small steps that build upon each other create new capability over time. Our activities will teach us not merely how to survive, but how to thrive off-planet. Such a task includes inhabiting planetary surfaces, doing useful work while we are there, and extracting what we need from the material and energy resources we find. We will use these new skills and techniques to build a space transportation infrastructure that permits routine access to the Moon and all of cislunar space.

The significance of this last point should not be underestimated; access to cislunar space will revolutionize the paradigm of spaceflight. Currently, we build disposable commercial space systems. They have a specific design lifetime, after which they are simply abandoned. Combined with the high cost of getting to low Earth orbit, this makes spaceflight difficult and costly. Hence, space largely has been left as the province of government, except for certain highly capitalized businesses such as global communications.

With the Vision realized, satellites can be serviced, maintained, extended, and networked—space systems will be designed for an indefinite lifetime. Given existing launch costs, we cannot do this now. Even lowering such costs by an order of magnitude would still make even robotic servicing of platforms at geosynchronous orbit marginal at best. However, if we build a system that can refuel on the Moon using locally produced materials, we create the capability to routinely go anywhere in cislunar space. Exporting fuel extracted from lunar resources will permit us to go anywhere, anytime, with whatever capabilities we need. This is the beginning of true space-faring capability. Such an environment would unleash imaginations, realize potential and expand technology, science, exploration and commerce.

In short, we are going to the Moon for one clear and understandable reason—to be able to do everything else that we want to do in space. The Moon is our school, laboratory, and foundry. The Vision begins by building a highway through the heart of cislunar space, creating a transportation infrastructure for diverse users: scientists, miners, sellers and buyers, and ultimately, settlers.

Moon is key to develop and effective space infrastructure --- allows further space exploration

Spudis, Senior Staff Scientist at the Johns Hopkins University Applied Physics Laboratory, 4 (4/1/2004, Paul D. Visiting Scientist at the Lunar and Planetary Institute in Houston and formerly with the Branch of Astrogeology, U.S. Geological Survey in Flagstaff and the Lunar and Planetary Institute, “LUNAR SCIENCE AND RESOURCES: FUTURE OPTIONS,” HEARING BEFORE THE SUBCOMMITTEE ON SPACE AND AERONAUTICS COMMITTEE ON SCIENCE HOUSE OF REPRESENTATIVES ONE HUNDRED EIGHTH CONGRESS, http://www.gpo.gov/fdsys/pkg/CHRG-108hhrg92757/pdf/CHRG-108hhrg92757.pdf, JMP)
Mr. Chairman and Members of the Committee, thank you for inviting me here today to testify on the subject of lunar science, resources, and the U.S. space program. Recently, President Bush articulated a new strategic direction for America in space, one that includes a return to the Moon and the development and use of offplanet resources. Although we conducted our initial visits to that body over 30 years ago, we have recently made several important discoveries that indicate a return to the Moon offers many advantages and benefits to the Nation. In addition to being a scientifically rich object for study, the Moon offers abundant material and energy resources, the feedstock of an industrial space infrastructure. Once established, such an infrastructure will revolutionize space travel, assuring us of continuous, routine access to cislunar space (i.e., the space between and around Earth and Moon) and beyond. The value of the Moon as a space destination has not escaped the notice of other countries—at least four new robotic missions are currently being flown or prepared for flight by Europe, India, Japan, and China and advanced planning for human missions in many of these countries is already underway. Additionally, at least two of these future planned missions (India and China) have advanced their launch dates considerably within the last month, indicating that these nations recognize both the importance and value of the Moon and the urgency of establishing a presence there.

The points below elaborate on WHY the Nation needs to return to the Moon and why that return should take place NOW rather than later.

(1) The Moon is close, accessible with existing systems, and has resources that we can use to create a true, economical space-faring infrastructure. The inclusion of the Moon as the first destination in the President’s new vision was no accident. The Moon is both a scientific bonanza and an economic treasure trove, easily reachable with existing systems and infrastructure that can revolutionize our national strategic and economic posture in space and at home. The dark areas near the poles of the Moon contain significant amounts (at least 10 billion tons) of hydrogen, most probably in the form of water ice. This ice can be mined to support human life on the Moon and in space and to make rocket propellant (liquid hydrogen and oxygen). Moreover, we can return to the Moon using existing infrastructure of evolved-expendable and Shuttle-derived launch systems for only a modest increase in the space budget within the next five years.

The Moon is also a testing ground, a small nearby planet where we can learn the techniques of the strategies and operations we need to explore the solar system. The ‘‘mission’’ of this program is to go to the Moon to learn how to use off-planet resources to make space flight easier and cheaper in the future. Rocket propellant made on the Moon will permit routine access to cislunar space by people and machines, vital to the servicing and protection of national strategic assets and for the repair and refurbishing of commercial satellites. The availability of refueling capability in low-Earth orbit would completely change the way engineers design spacecraft and the way companies and the government think of investing in space assets. This capability will serve to dramatically reduce the cost of space infrastructure to both the government and to the private sector, thus spurring economic investment (and profit).

Plan allows for space colonization—prevents extinction

Feyh 11—quoting Dr. Leslie Gertsch, Missouri S&T associate professor of geological engineering (Lance, “Mining on the moon?”, http://discover.mst.edu/2011/02/mining-on-the-moon.html, ZBurdette)

While lunar mining might some day be economically feasible for countries and companies, a Missouri University of Science and Technology researcher believes strongly that mining in space is essential to the very survival of our species.

"Humanity eventually needs to live in more than just one place, other than the Earth," says Dr. Leslie Gertsch, an associate professor of geological engineering at Missouri S&T.

According to Gertsch, moon dirt contains a surprising amount of vital compounds, including water and maybe even "rare-earth elements" like lithium (think lithium-ion batteries).

Gertsch became fascinated with the moon while watching Apollo astronauts collecting lunar rocks on a black and white television in her family's Ohio farm house. Last year, she was paying close attention when NASA blasted a hole in the moon's surface, where more water than expected was discovered.

In addition to water, the moon has hydrogen, aluminum and iron.

Gertsch says the leading theory these days is that the moon was actually part of the Earth at one time — that it formed in the aftermath of a collision between the Earth and a massive foreign object. So it stands to reason that the moon has some natural resources in common with the Earth.

Best practices for mining on the moon and beyond are still being developed, of course, and that's a big part of Gertsch's research. She knows space mining would be essential to colonizing the solar system. Explorers would need to create fuel and breathing gasses as they traveled, instead of hauling heavy supplies with them from Earth.

"We could launch from the moon to go to Mars, for instance, at a lower cost," says Gertsch, who notes that asteroids and comets are also good candidates for space mining activities.

Plan propels space exploration

Jakhu & Buzdugan, Institute of Air and Space Law, McGill University, 8 (September 2008, Ram & Maria, Astropolitics, “DEVELOPMENT OF THE NATURAL RESOURCES OF THE MOON AND OTHER CELESTIAL BODIES: ECONOMIC AND LEGAL ASPECTS,” Volume 6, Number 3, JMP)

It is undeniable that the use of space resources can contribute significantly to the exploration of space by providing new energy sources and reducing the need for the use of Earth’s sources. Future large-scale activities in space will most likely require raw materials obtained from in-space sources rather than from Earth to compensate for the high cost of space launch.13 Therefore, we can anticipate a future market for such resources of precious and Earthly-rare minerals from the Moon and other celestial bodies, including near Earth asteroids.14 Some experts caution that this market will only take off when cheaper launch technology is available and space tourism will constitute the driving factor for space development. Others suggest that space resources can be used to make permanent bases and fuel missions in a much less expensive way than having similar materials launched from Earth.15 As such, the idea of mining natural resources from outer space might be transformed into reality much sooner than expected. 

In fact, in recent years, the exploration of natural resources on the Moon, Mars, and other celestial bodies received considerable and growing attention from spacefaring nations. For example, in February 2004, NASA released ‘‘The Vision for Space Exploration’’ 16 based on United States (U.S.) President George W. Bush’s new space exploration policy, ‘‘A Renewed Spirit of Discovery: The President’s Vision for U.S. Space Exploration.’’17 The new policy, now renamed the U.S. Space Exploration Policy, makes the human return to the Moon by the year 2020 a priority for human space missions as precursors for human exploration of Mars and other destinations.18 The main rationale is that a permanent lunar base on the Moon could lead to the development and testing of new sustainable exploration approaches, including space resource utilization.19 This is also the rationale for a number of other spacefaring states. 

Investment in lunar resource mining is key to a sustained commitment to deep space exploration – comparatively better than trying to rebuild NASA
Schmitt 6 - Apollo 17 Astronaut AND** former U.S. Senator and Professor of Engineering, (Harrison Schmitt, Lunar Settlements, ed. by Haym Benaroya, pgs 5-6, DH.)
The United States has two basic options for both assuring results from and continuation of a “sustained commitment” to deep space exploration and settlement. On the one hand, it could continue to restructure and revitalize NASA under the Vision for Space Exploration articulated by President George W. Bush and to provide that Vision with a guarantee of continued funding sufficient to do the job. A tough order in the current national political environment, but one the President and Congress have directed NASA and its Administrator to undertake. Alternatively, the country’s entrepreneurial sector could persuade national and international investors to make sustaining commitments based on the economic potential of lunar resources. Not easy, but at least predictable in terms of what conditions investors require to be met relative to other competitive uses of their capital. The option of rebuilding NASA is highly unpredictable and its sustainability may depend on the appearance of a set of national and world circumstances comparable to those facing the Congress and Presidents Eisenhower, Kennedy, and Johnson in the late 1950s and throughout the 1960s. Although it fundamentally has an investor-driven economy, America has a tradition of parallel commercial and public technological endeavors, ranging from transportation to agriculture to communication to medicine. Such activities have often involved international partnerships and investors. Private and public endeavors operating together clearly have been far more productive then either would have been acting alone. In this vein, private space-related initiatives can benefit from the research and technology developments in other nations become positioned to participate in a privately led Return to the Moon initiative. That initiative also can supplement, support, and, if necessary, pick up the baton of space settlement if not carried forward by government.

Plan will be a spring board for further space development

Irvine, 6 (12/18/06, Dean, “Mining the moon for a nuclear future,” http://articles.cnn.com/2006-12-18/tech/fs.moonmining_1_helium-3-moon-base-nuclear-fusion?_s=PM:TECH, JMP)

The Government Accountability Office, the independent auditing arm of U.S. Congress, puts the price of NASA's lunar program to 2025 at $230 billion. "Typically a habitat is less than the cost of large rocketry," Michael Griffin of NASA told AP, and successfully utilizing the native materials on the moon will be a crucial to creating a viable base there.

Research at the Fusion Technology Institute at the University of Wisconsin has also suggested that the process of mining helium-3 would produce other minerals to support space settlements. Nitrogen, methane, helium, water, carbon-oxygen compounds and hydrogen produced from mining, could permit food growth and development of a water supply for lunar inhabitants.

Lunar mining key to future space exploration and settlement

Foust 10 – Aerospace analyst, journalist and publisher (November 22, 2010. “Where First for Space Resources?” http://www.thespacereview.com/article/1729/1)

For the last year the future direction—and destinations—of America’s space exploration efforts has been the subject of intense debate in the space community. Should the country retain the goals of the Vision for Space Exploration, most notably a human return to the Moon by 2020, or exchange them for other objectives, such as President Obama’s call in his April speech at the Kennedy Space Center to mount a human mission to a near Earth asteroid by 2025 and a mission to orbit Mars in the mid-2030s? That debate revolved around several key issues, including cost, national prestige, and scientific return.
One issue that largely was not a factor in the debate this year, though, is the resource potential of these destinations. These resources, ranging from water ice and metal ores to solar energy and helium-3, could play a major role in the long-term affordability and sustainability of any future exploration initiative. These resources can directly support exploration activities, be shipped back to Earth for terrestrial uses, and even—in the long-term vision of many space activists—sustain a permanent human presence beyond Earth. When those issues are taken into account, as they were during a panel session at a recent conference, a different picture emerges regarding where humans should go next.

Lunar development is key to learning resource extraction- key to future space exploration

Spudis, staff scientist at the Lunar and Planetary Institute in Houston, 11 (Summer 2011, Paul, Ad Astra, “Lunar Resources: Unlocking the Space Frontier,” http://www.nss.org/adastra/volume23/lunarresources.html, mat)  

Humanity has attained the ability to venture into space, but just barely. The current template for spaceflight is to custom design and build a spacecraft, launch and operate it for a short time, and then abandon it. Sometimes a mission lasts for years, but more often, its duration is measured in weeks or months at best. This time scale is common for all missions, but most especially for human missions. Thus, although we can reach space, we can't stay there for very long. In part, this operational paradigm is dictated by the need to blast people, our tools, food, fuel, and everything else we need, out of Earth's deep gravity well. What if we were able to operate under another model? Suppose that we were able to use what we find in space to create new capabilities for spacefaring missions? But space is empty, you may say; space is a vacuum.

Our Closest Celestial Neighbor 

In fact, space holds an unlimited reservoir of material and energy resources. We can find or make anything we might need in space. Our road to reliable access and long-duration stays in space is blocked only because we haven't yet learned how to access and use these resources. Because of its potential and reward, the use of space resources is a highly desired skill. So despite the revolutionary nature of the task ahead, many organizations are currently engaged in looking for ways to acquire this knowledge.

The Moon is the closest, most accessible heavenly object in space. It is a natural supply depot, stocked with the necessary resources we need to begin learning how to fundamentally alter our paradigm of space travel. Learning how to use non-terrestrial resources has never been done in space. But using them requires only relatively low-level technology — bulk material for building aggregate, water evaporation, distillation, product storage, and waste disposal. Because the Moon is close and accessible, it is an ideal natural laboratory where we can acquire and practice these skills.

The resources of the Moon come in two forms: energy and materials. The sunlight of the lunar surface is nearly pure and unfiltered by the Earth's atmosphere. Because the Moon rotates on its axis very slowly (once in about 708 hours), we get about 14 days of uninterrupted sunshine at any spot on the Moon. Of course, free space gives you sunlight 100 percent of the time, but the value of sunlight on the Moon is that it is also close to the material resources we want to use. In addition, the poles of the Moon are unique environments where sunlight is available on an extended basis.

Lunar Freeze

The Moon's spin axis inclination is only 1.5 degrees as opposed to the 22.5 degree axis of the Earth. If you're standing at one of the lunar poles, the Sun will circle around you near the horizon instead of rising and setting as we are used to viewing it here on Earth. On a peak, you might see the Sun all the time. If you're in a deep hole, you may never see it. This simple geometry is why the poles are unique. New data returned from orbital mapping missions have revealed several locations near the poles of the Moon that are illuminated almost constantly. By locating a lunar resource processing facility near the pole, solar-generated electrical power will let us operate nearly constantly. Moreover, because the Sun is always near the horizon, its illumination only grazes the surface so there are no large temperature swings to give engineers headaches. The near-permanent sunlit areas near the poles always remain a nice, toasty -50 degrees Celsius (-58 degrees Fahrenheit).

Along with the constant sunlight and a benign thermal environment, craters near the poles are shadowed in permanent darkness. This is important because this makes them extremely cold; measurements of the dark areas from the Lunar Reconnaissance Orbiter show that some of them are only 25 degrees above absolute zero (-248° Celsius). These regions are called cold traps, because they are permanently cold and retain any volatile molecule that finds its way there. The Moon is bombarded by water-bearing meteorites and cometary nuclei, which continuously add water-ice particles and vapor to its surface. While most of this water is lost to space, some of it ends up in cold traps and can't escape. We knew about cold traps and speculated that there might be water-ice near the lunar poles. Several spacecraft sent in search of this ice found it.

Water on the Moon

Water-ice in these cold areas of the Moon is present in a variety of concentrations. The Chandrayaan-1 spacecraft found spectral evidence for an extremely thin layer of water molecules at the highest latitudes on the Moon. This water is in motion, as local heating by sunlight drives the water toward cooler locations. Thus, over time, there is a net addition of water to the polar regions.

Water vapor was detected above the lunar South Pole by the Moon Impact Probe on Chandrayaan-1. The LCROSS impactor threw water vapor and ice particles into space, which told us that ice is present in at least this dark region near the South Pole. Finally, the Mini-SAR imaging radar on Chandrayaan and Mini-RF radar on LRO found evidence of nearly pure water deposits several meters thick within some of the dark, shadowed craters near the poles. Tens of billions of metric tons of water are suggested by these findings. Water is the most immediately useful product we can produce in space. It supports human life, both for drinking and breathing (when dissociated into its component hydrogen and oxygen). It is excellent radiation shielding, providing the most mass-efficient shielding material we know. Water is also a medium for energy storage, as it can be cracked into its component gases by electrolysis from solar power during daylight, then recombined into water at night to generate electrical power. Finally, water can be processed into liquid hydrogen and oxygen propellant to re-fuel spacecraft both on the lunar surface and for export to cislunar space.

Mining for the Future

The extraction and processing of lunar polar water permits us to build a reusable, sustainable presence in cislunar space — the space where nearly all of our space assets reside. By building a space transportation system that uses the resources of the Moon for provisioning and refueling, we have in effect created a transcontinental railroad in space. And like its namesake, such a system will open up the new frontier of space to exploration, science, business, and settlement.

Other material resources of the Moon permit and facilitate the build-up of off-planet facilities, greatly reducing the amount of mass needed from Earth. Bulk regolith is an extremely useful building material; we can use it to create roads, landing pads, and ultimately, structures. Regolith can be sintered into bricks or ceramics using either thermal heat from the Sun or microwaves. Roads and landing pads can be paved using rovers carrying microwave devices no more powerful than a standard kitchen microwave oven. Berms (raised shelves or barriers) can be constructed to prevent dust thrown up by rocket exhaust from covering equipment. Eventually, we can process the silicate particles of the regolith to extract metals, such as ultra-pure iron for electrical cables and aluminum for building large structures. By using the abundance of useful materials found on the Moon, we can create the capability for permanent human habitation off the Earth.

The use of non-terrestrial resources is an essential skill that spacefaring people must master. Lunar return provides us the opportunity to begin this task. We are fortunate to have such a useful body so close-by in space. Once we have a resource utilization operation established on the Moon, we can begin the development of a true spacefaring transportation system — one that is reusable, maintainable, and extensible. By creating this space infrastructure — one that will provide routine access to cislunar space and beyond — we will learn how to live off our world and be better prepared to begin our migration to places beyond the Earth-Moon system.

Economic development of the Moon is key

Brooks, 8 (4/24/2008, Jeff, The Space Review, “Planting a flag is only the beginning,” http://www.thespacereview.com/article/1088/1, mat)

Quite understandably, space exploration advocates have been intently focused for the past few years on the Vision for Space Exploration, which calls for NASA to return astronauts to the Moon, establish an outpost there and then dispatch an expedition to Mars. While the schedule is a bit vague, the general idea seems to be that all this should be accomplished by about 2035. The Vision is ambitious and, for all its technical faults, has been a much-needed shot in the arm for NASA and the space advocacy community. But a seemingly obvious question has not been asked very often. If all the goals of the Vision are met, what comes next? A seemingly obvious question has not been asked very often. If all the goals of the Vision are met, what comes next? In the late 1960s and early 1970s, America achieved the dream of landing a man on the Moon, only to immediately abandon the place and retreat back to Earth orbit. Centuries from now, this will be seen as one of the great mistakes of history. To avoid the errors of the past, we must ensure that the upcoming missions to the Moon and Mars are not mere symbolic acts of flag-planting. We must also ensure that they are not branded as purely scientific enterprises, which would only open the door to the non sequitur of the “robots vs. humans” debate. Instead, we must begin to frame the discussion in terms of the eventual economic development of the Moon and Mars. The initial exploration of these worlds must be seen as merely a precursor to their eventual colonization. If the dream of spreading humanity across the vastness of the solar system is ever to be realized, the economic development of the Moon and Mars will be just as critical as the initial explorations, if not more so. But it won’t be easy. If the economic development of the Moon and Mars is ever to be achieved, we will need to regain the pioneering spirit and limitless ambition that prevailed in centuries past, but which has been disturbingly absent in our modern, risk-averse age. The sweeping and grand vision of such men as Sir Walter Raleigh, Isambard Kingdom Brunel, Ferdinand de Lesseps, and other such giants of the past needs to be recovered for the 21st century. The Moon, much easier to get to than Mars, will obviously be the first target for economic development. The Moon has an immediate advantage in that it possesses a critical resource that does not exist naturally on Earth: helium-3. This rare isotope is a necessary fuel for the most powerful nuclear fusion process, that of fusing helium-3 with deuterium. Practical fusion reactors, of course, do not currently exist. But by 2035, we may expect that ITER and other fusion research projects will have finally demonstrated the commercial feasibility of nuclear fusion power and begun to develop much of the technology that will be needed for the practical implementation of nuclear fusion power. In does prove correct, helium-3 will arguably become the most valuable commodity in the history of mankind. It could serve the same purpose for the Moon that gold served for California, Alaska, and Western Australia. To win the race for this precious resource, the major energy corporations will take great risks, potentially leading to massive private investment in space transportation between the Earth and the Moon. This, in turn, will lead to the development of new launch technologies and the creation of economies of scale, bringing launch costs down dramatically. This will be good news not only for the economic development of the Moon, but also for space exploration and colonization in general. If all goes well, it would not be surprising to see large-scale mining colonies on the Moon within the next half century, producing the fuel which powers human civilization with scarcely any environmental impact. It’s a dream worth fighting for. 

Plan provides oxygen resources for interstellar travel

Brearley 6—University of Southampton research student (Andrew, “Mining the Moon: Owning the Night Sky?”, Astropolitics, 4:43-67, OCRed, ZBurdette)

At present ownership of lunar resources is a question of philo-sophical, rather than practical, importance. However, as the spread of human activity beyond the Earth is seemingly inevitable, the ability to utilize the resources of the Moon will become vastly important. Not only does the Moon present an area of scientific, and possibly commerical, research in its own right, but also missions to other planets will most probably require access to lunar resources, not least in order to provide oxygen and hydrogen as fuel.

Mars Colonization in 10 Years

We can colonize Mars in a decade

Zubrin 99 (1999. “The Economic Viability of Mars Colonization” Lockheed Martin Astronautics. American aerospace engineer and author. http://www.aleph.se/Trans/Tech/Space/mars.html)
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.

XT: Colonizing Mars K2 Survival

We have to colonize Mars within 40 yrs to avoid extinction

Lite 06 (June 14, 2006. “Earth’s Days are Numbered, Hawking says” Daily News. NEWS; Pg. 23. LexisNexis.)

BEAM ME UP, honey. Humans must establish a base on the moon  and colonize Mars within the next 40 years if we're to avoid extinction from global warming or another catastrophe, astrophysicist Stephen Hawking said yesterday. "It is important for the human race to spread out into space for the survival of the species," Hawking said at a news conference in Hong Kong. "Life on Earth is at the ever-increasing risk of being wiped out by a disaster, such as sudden global warming, nuclear war, a genetically engineered virus or other dangers we have not yet thought of. "We won't find anywhere as nice as Earth unless we go to another star system," he added. Space enthusiasts said Hawking's vision is achievable. "We're pretty sure that everything we need to live is on Mars. There's plenty of water and there's a little bit of an atmosphere," said Dr. David Robertson, director of the Center for Space Physiology and Medicine at Vanderbilt University. Humans would likely live in a pressurized, temperature-controlled biosphere that could withstand the frigid nighttime temperatures and thin, dusty atmosphere. "There's no way you'd live without a space suit, even just to visit," said Louis Friedman, executive director of the Planetary Society. Science fiction author Kim Stanley Robinson said Hawking's remarks were "a wasted opportunity." "You want to treat this planet like the only one we have because Mars is poisonous," he said

Mars colonization key to increasing scientific returns and preserving the human race

Levine and Schild in 10 – *Science Directorate, NASA Langley Research Center, AND ** Harvard-Smithsonian Center for Astrophysics (2010. “Humans to Mars; The Greatest Adventure in Human History” http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20110004142_2011002975.pdf)
A human mission to and the colonization of the Red Planet requires multi-disciplined expertise in many areas including engineering, technology, science, human health and medicine and the human psychological and behavior. To capture the relevant areas of needed expertise, we have invited a group of more than 70 U. S. and foreign experts in these areas, including astronauts, scientists, engineers, technologists, medical doctors, psychologists and economists to share their views and thoughts on a human mission to Mars. All submitted papers were peer-reviewed by at least 3 reviewers. Why humans? Humans are unique scientific explorers and observers. Humans have unique capabilities for performing scientific measurements, observations and sample collecting. Human attributes to exploration include: intelligence, adaptability, agility, dexterity, cognition, patience, problem solving in real-time, in situ analyses - more 2 science in less time! Humans could obtain previously unobtainable scientific measurements on the surface of Mars. Humans possess the abilities to adapt to new and unexpected situations in new and strange environments, they can make real-time decisions, have strong recognition abilities and are intelligent. Humans can perform detailed and precise measurements of the surface, subsurface and atmosphere while on the surface of Mars with state-of–the-art scientific equipment and instrumentation brought from Earth. 

The increased laboratory ability on Mars that humans offer, would allow for dramatically more scientific return within the established sample return limits. The scientific exploration of Mars by humans would be performed as a synergistic partnership between humans and robotic probes, controlled by the human explorers on the surface of Mars. Robotic probes could explore terrains and features not suitable or too risky for human exploration. Under human control, robotic probes could traverse great distances from the human habitat covering distances/terrain too risky for human exploration and return rock and dust samples to the habitat from great distances. Section I. Astronauts on Mars includes 5 articles by NASA Astronauts, including Apollo lunar astronauts, Edgar Mitchell (Apollo 14 Lunar Module Pilot, the sixth person to walk on the Moon) and Harrison Schmitt (Former U. S. Senator and Apollo 17 Astronaut and the 12 th and last person to set foot on the Moon), Space Shuttle Astronaut Steven A. Hawley (a veteran of 5 Space Shuttle flights from 1984-1999) and Don Pettit (a veteran of 2 Space Shuttle flights, lived aboard the International Space Station for 5-1/2 months and returned to Earth on Russian Soyuz spacecraft). As a species we have always had an incredible curiosity and because of it the thought of exploration and exploitation of new frontiers has always excited our imagination and motivated our efforts. 

We now stand on the threshold of becoming a space faring civilization. Our very survival certainly for the long term depends upon it and probably for the near term as well. Throughout our history, we have never been able to predict the perils nor the benefits of exploration but in every case humanity has always prevailed over all obstacles and the rewards it has reaped have always far exceeded our expectations. This certainly will be the case with the exploration of Mars and the other planets and the moons of our solar system. Initially these will be purely exploratory missions but eventually exploration will turn to colonization. Ultimately as we continue to develop and our technological capabilities even the stars will be open to our explorations. Will humanity be prepared for the greatest discoveries of the history of our civilization? Will we find other intelligent civilizations far older and incredibly superior than our technological capabilities and collective wisdom? We end with speculation on the values, ethics and consciousness of these civilizations and lessons they may hold for the future of humanity. 

Extinction on earth inevitable, we have to colonize Mars to survive

Jayawardhana 11 astromomer at the University of Toronto  (January 2011. “To Mars or Not?” Muse. Vol. 15, Iss. 1; pg. 7. Proquest)

As Chris McKay, a scientist at NASA's Ames Research Center in California, told me: "If our only interest in Mars was planetary science and the search for past life, then perhaps humans would not need to go. But our real question is how Mars will fold into the scope and extent of future human activities. Will we go there? Will we stay there? Will we bring that planet back to full life? These sorts of questions require human involvement."

In other words, he added, "I think the main reason to send people is not so much to answer the question 'was there life on Mars?' but to address whether there could be life on Mars in the future."

Others argue that going to Mars is not only desirable, but essential for the survival of our species. "I believe that the longterm future of the human race must be in space," the celebrated cosmologist Stephen Hawking of Cambridge University recently told BigThink. com. He went on to explain, "It will be difficult enough to avoid disaster on planet Earth in the next hundred years, let alone the next thousand, or million. The human race shouldn't have all its eggs in one basket, or on one planet."

Space colonization is key to human survival

Hawking 10 – Theoretical Physicist and Cosmologist (August 9, 2010. “Mankind must Abandon Earth or Face Extinction” AFP http://www.google.com/hostednews/afp/article/ALeqM5iDkau9s9z1bImL_7UOX7csUIWtPQ)
LONDON — Mankind's only chance of long-term survival lies in colonising space, as humans drain Earth of resources and face a terrifying array of new threats, warned British scientist Stephen Hawking on Monday. "The human race shouldn't have all its eggs in one basket, or on one planet," the renowned astrophysicist told the website Big Think, a forum which airs ideas on many subjects from experts. "Our only chance of long-term survival is not to remain inward looking on planet Earth, but to spread out into space," he added. He warned that the human race was likely to face an increased number of events that threaten its very existence, as the Cuban missile crisis did in 1962. The Cold War showdown saw the United States and Soviet Union in a confrontation over Soviet missiles deployed in Cuba, near US shores, and brought the world to the brink of nuclear war. "We are entering an increasingly dangerous period of our history," said Hawking. "Our population and our use of the finite resources of planet Earth are growing exponentially, along with our technical ability to change the environment for good or ill." If we want to survive beyond the next century, "our future is in space," added the scientist. "That is why I'm in favour of manned, or should I say 'personed', space flight." His comments came after he warned in a recent television series that mankind should avoid contact with aliens at all costs, as the consequences could be devastating. 

The human race faces extinction if we don’t colonize

Tierney in 7 (July 17, 2007. “A Survival Imperative for Space Colonization,” New York Times. Infotrac. )

Tierney, John. "A Survival Imperative for Space Colonization.(Science Desk)(FINDINGS)." New York Times 17 July 2007: F1(L). InfoTrac Newsstand. Web. 23 June 2011. COPYRIGHT 2007 The New York Times Company In 1993, J. Richard Gott III computed with scientific certainty that humanity would survive at least 5,100 more years. At the time, I took that as reason to relax, but Dr. Gott has now convinced me I was wrong. He has issued a wake-up call: To ensure our long-term survival, we need to get a colony up and running on Mars within 46 years. 

If you're not awakened yet, I understand. It's only prudent to be skeptical of people who make scientific forecasts about the end of humanity. Dr. Gott, a professor of astrophysics at Princeton, got plenty of grief after he made his original prediction in 1993. But in the ensuing 14 years, his prophetic credentials have strengthened, and not merely because humanity is still around.

 Dr. Gott has used his technique to successfully forecast the longevity of Broadway plays, newspapers, dogs and, most recently, the tenure in office of hundreds of political leaders around the world. He bases predictions on just one bit of data, how long something has lasted already; and on one assumption, that there is nothing special about the particular moment that you're observing this phenomenon. This assumption is called the Copernican Principle, after the astronomer who assumed he wasn't seeing the universe from a special spot in the center. 

Suppose you want to forecast the political longevity of the leader of a foreign country, and you know nothing about her country except that she has just finished her 39th week in power. What are the odds that she'll leave office in her 40th week? According to the Copernican Principle, there's nothing special about this week, so there's only a 1-in-40 chance, or 2.5 percent, that she's now in the final week of her tenure. 

It's equally unlikely that she's still at the very beginning of her tenure. If she were just completing the first 2.5 percent of her time in power, that would mean her remaining time would be 39 times as long as the period she's already served -- 1,521 more weeks (a little more than 29 years). 

So you can now confidently forecast that she will stay in power at least one more week but not as long as 1,521 weeks. The odds of your being wrong are 2.5 percent on the short end and 2.5 percent on the long end -- a total of just 5 percent, which means that your forecast has an expected accuracy of 95 percent, the scientific standard for statistical significance. 

And you can apply this Copernican formula to lots of other phenomena by assuming they're neither in the first 2.5 percent nor the final 2.5 percent of their life spans. 

Now, that range is so broad it may not seem terribly useful to you, and Dr. Gott readily concedes that his Copernican formula often is not the ideal method. The best the formula could do regarding Bill Clinton, who had been president for 127 days when the 1993 paper in Nature was published, was predict he would serve at least three more days but not more than 13.6 more years. You could have gotten a narrower range by using other information, like actuarial data from previous presidencies, or factoring in the unlikelihood that the Constitution would be changed so he could serve more than two terms. 

But the beauty of the Copernican formula is that it allows you to make predictions when you don't have any other information, which is how Dr. Gott managed to predict the tenure of virtually every other nation's leader that day in 1993 -- a total of 313 leaders. If none of those still in power stays in office beyond age 100, Dr. Gott's accuracy rate will turn out to be almost exactly 95 percent. 

Some philosophers and experts in probability theory have argued that Dr. Gott is making unwarranted deductions from past life spans, and that it is wrong to assume there is nothing special about the moment we've chosen to make a forecast. (See www.tierneylab.com for details of the debate.) But last year two philosophers, Bradley Monton and Brian Kierland, analyzed the criticisms and concluded in an article in the Philosophical Quarterly that Dr. Gott had indeed come up with a useful tool for difficult situations -- like trying to forecast doomsday without data from other planets. 

The Copernican formula predicts, based solely on our 200,000-year track record, that the human race is likely to survive at least 5,100 more years but not longer than 7.8 million -- roughly the same prediction you'd make based on the longevity of past mammals on Earth, Dr. Gott says.

 That upper limit is a disappointment to those of us who imagine humans multiplying across the universe for billions of years. Dr. Gott doesn't rule out that possibility, but the Copernican Principle makes him conclude it is unlikely. 

After all, if colonization is common and there's nothing special about our civilization, why haven't we already colonized other worlds? Why aren't we colonists ourselves from a civilization somewhere else? 

If you think of yourself as a randomly chosen individual among all the intelligent beings who ever lived in the universe, then the odds are you're living in one of the larger and older civilizations -- simply because a lot more people have lived in those than in small, short-lived civilizations. 

''The sobering facts,'' Dr. Gott says, ''are that in a 13.7 billion-year-old universe, we've only been around 200,000 years, and we're only on one tiny planet. The Copernican answer to Enrico Fermi's famous question -- Where are the extraterrestrials? -- is that a significant fraction must be sitting on their home planets.'' 

It might seem hard to imagine that humans would invent rockets and then never use them to settle other worlds, but Dr. Gott notes that past civilizations, notably China, abandoned exploration. He also notes that humans have been going into space for only 46 years -- a worrisomely low number when using Copernican logic to forecast the human spaceflight program's longevity. 

Since there's a 50 percent chance that we're already in the second half of the space program's total lifespan, Dr. Gott figures there is a 50 percent chance it will not last more than another 46 years. Maybe the reason civilizations don't get around to colonizing other planets is that there's a narrow window when they have the tools, population and will to do so, and the window usually closes on them. ''In 1970 everyone figured we'd have humans on Mars by now, but we haven't taken the opportunity,'' Dr. Gott says. ''We should it do soon, because colonizing other worlds is our best chance to hedge our bets and improve the survival prospects of our species. Sooner or later something will get us if we stay on one planet. By the time we're in trouble and wish we had that colony on Mars, it may be too late.'' 

You could argue that he's being too pessimistic about space exploration. The space program may be only 46 years old, but humans have been exploring new territory for tens of thousands of years, so by Copernican logic perhaps they'll keep it doing it far into the future. But given recent trends -- after going to the Moon, we now barely send humans into orbit -- he's right to be worried. 

If it's true that civilizations normally go extinct because they get stuck on their home planets, then the odds are against us, but there's nothing inevitable about the Copernican Principle. Earthlings could make themselves the statistical anomaly. When extinction is the norm, you may as well try to be special.

XT: Extinction Inevitable

Extinction on earth inevitable, we have to colonize Mars to survive

Jayawardhana 11 astromomer at the University of Toronto  (January 2011. “To Mars or Not?” Muse. Vol. 15, Iss. 1; pg. 7. Proquest)

As Chris McKay, a scientist at NASA's Ames Research Center in California, told me: "If our only interest in Mars was planetary science and the search for past life, then perhaps humans would not need to go. But our real question is how Mars will fold into the scope and extent of future human activities. Will we go there? Will we stay there? Will we bring that planet back to full life? These sorts of questions require human involvement."

In other words, he added, "I think the main reason to send people is not so much to answer the question 'was there life on Mars?' but to address whether there could be life on Mars in the future."

Others argue that going to Mars is not only desirable, but essential for the survival of our species. "I believe that the longterm future of the human race must be in space," the celebrated cosmologist Stephen Hawking of Cambridge University recently told BigThink. com. He went on to explain, "It will be difficult enough to avoid disaster on planet Earth in the next hundred years, let alone the next thousand, or million. The human race shouldn't have all its eggs in one basket, or on one planet."

Moon base solves inevitable human extinction – fuels new tech

Garan, 6- Masters in Aeronautic Engineering from University of Florida (11/2006, Ron, USA Today, “Can America Conquer the Eighth Continent?” Vol. 135, Iss. 2738, mat)

Protection from disasters. There is a real risk to Earth's inhabitants from asteroid impacts and super-volcano eruptions. If a large object the size of Comet Shoemaker-Levy 9, that recently slammed into Jupiter, were to hit Earth, civilization could be destroyed. Even much smaller asteroids can cause tremendous damage and loss of life. The moon is a superb locution for early detection systems.

A super-volcano eruption is a geologic event of enormous explosive power that could affect the global climate for years. Scientists estimate the last such eruption took place 74,000 years ago, and was 10,000 times more powerful than Mount St. Helens. Tremendous amounts of rock and ash were ejected into the air, causing a six-year-long volcanic winter and a 1,000-year instant Ice Age, massive deforestation, widespread famine, and the near extinction of humankind. Scientists estimate that such a super-eruption will occur about once every 100,000 years.

The systems and technology that will be developed for life and work on the moon can be used to develop habitats and systems that could preserve Earth's inhabitants in the event of a devastating eruption. These systems will improve our ability to live in extreme environments and can be used to learn how to overcome limited resources and other environmental issues.

Moon colonies ideal to save information and preserve humanity – prevents inevitable return to the dark ages

Shapiro, 9- professor of biochem at NYU (2009, Robert, Space Policy, “A new rationale for returning to the Moon? Protecting civilization with a sanctuary,” http://www.robertshapiro.org/a_new_rationale_for_returning_to_the_moon__protecting_civilization_with_a_sanctu_80306.htm, mat)

1. Introduction: two worthy causes

The ARC (Alliance to Rescue Civilization) group [1] advocates the establishment of a permanent staffed base on the Moon for the purpose of preserving the scientific and cultural documents and objects that support our civilization. We believe that a unique opportunity has arisen to link two worthy causes that have emerged in the recent past; each of which might flounder if allowed to proceed separately. 

(1) The past decades have seen an explosion in the production of scientific data and cultural material. By force of necessity, they are being stored in digital form. Older materials are also being converted to digital form, allowing much of humanity access to a treasure of science and art that can readily be explored and utilized. However, this new storage medium is more fragile than paper, both because of its inherent nature and its greater vulnerability to local disasters and global catastrophes. If our cultural heritage were substantially damaged or lost, our civilization could not function, and humanity would be reduced to a barbaric state. A measure of protection could be gained by the construction of facilities which would preserve our heritage, and assist in the reconstruction of society after a catastrophe.

(2) A generation ago, human beings walked on the Moon. The Apollo program may have resulted as a by-product of competition between nations in the Cold war, but it produced media coverage and images that were inspirational. However, no further purpose emerged from that presence that stimulated the imagination of the public, and no further human expeditions beyond Earth orbit have been launched since that time. Several years ago President George Bush announced the Vision for Space Exploration [2], which involved a return of humans to the Moon. Economically emerging nations have also indicated an interest in lunar exploration. But the reasons provided have not really justified the expenses involved. In the absence of a transcendent purpose, the prospects for human expansion into space remain uncertain. We believe however that the construction of a substantial lunar base as part of a program to ensure the survival of human civilization on Earth is a goal that would link and justify purposes (1) and (2). This would literally be a marriage made in heaven.

In the next sections I will describe the emerging data crisis briefly and explain the nature of the proposed remedy.

2. We are entering the digital age of information storage. 

Digital storage is common in certain areas of science where enormous quantities of data are being generated; for example by the various Genome sequencing projects and the data generated by the Large Hadron Collider at CERN, in Switzerland [3]. This data, which may consist of many terabytes (1012 bytes), is generated and stored in digital form, with no existence on paper. Other huge compendia of knowledge have accumulated more gradually. Until recently they were housed for decades as multiple volume sets that challenged the storage space of university libraries. 

For example Chemical Abstracts Service has provided a short account of papers published in the significant journals of chemistry, and kept a record of chemical substances. By 2007, it had listed 27 million journal articles and patent record summaries and over 31 million chemicals [4]. In its first year of publication, 1907, the Abstracts required three volumes of ordinary size. I examined one in the New York University library several years ago and found that its yellowed and brittle pages could still be used. The library’s shelf collection extended through 2000, a year in which Chemical Abstracts consisted of 95 much larger volumes. For the years 2001 and on, on line coverage was offered. A similar story applies to many original journals from which the Abstracts were compiled. Electronic subscriptions are replacing paper ones, and even the older volumes are being scanned and converted to electronic form. Some new journals are appearing only in electronic form.

A similar story could be told for other areas of science and most other academic disciplines as well. In 2004, for example, Google announced an agreement with a number of outstanding research libraries to convert their holdings into digital files that could be searched over the Web. This was called “a step on a long road toward the long-predicted global virtual library” [5]. 

A similar fate may be in store for cultural materials that are objects, rather that printed text. Images of the object may serve to preserve some of their value, should the original be destroyed. For example, one ongoing project is taking place in St. Gallen, Switzerland. The collection of rare early medieval manuscripts in the Stiftsbibliothek is being digitized, page by page, by a team of scanning experts that seeks to insure that the original objects are not damaged [6]. A quick visit to the library’s Web site brought me in contact with a reasonable reproduction of an obviously tattered but legible page. Natural History museums contain vast collections of unique specimens and fossils, images of which are in some cases being prepared for storage in digital form [7] Some efforts are also underway to prepare state-of –the –art digital representations of paintings from major museums [8]. 

The various attempts to preserve our cultural heritage are uncoordinated and in many cases, unfulfilled. For example, the effort to digitalize the Harvard College Observatory’s unique and extensive collection of astronomical photographic plates had run out of funds by mid-2007 [9]. There does appear to be some gradual movement toward cohesion, but for the most part on a discipline-by-discipline basis. As a civilization, however, we seem much more concerned with generating data than preserving it. This is unfortunate, because our developing forms of storage and backup are extremely insecure. 

3. Our digital record is fragile, and needs systematic backup 

While some ancient and medieval texts have survived to this day, requiring only secure storage, computer-stored knowledge appears quite perishable. In the absence of the test of reality, various estimates have been made of the typical lifetime of the various discs, tapes and drives used to store our data. They vary from less than a decade to perhaps a century. Simple failures in maintenance pose another problem. A survey found that 12% of the Internet addresses cited in three prestigious medical and scientific journals were extinct two years after publication [10]. Even if suitable long-lived materials were created and web sites were maintained, continual obsolescence of the software would pose a problem. We face this on a personal level, where the VHS format for films has given way to DVD, with further improvements yet to come. I still maintain my collection of vinyl phonograph records because I have preserved an obsolete machine to play them. 

On a much larger scale, the Sanger Institute sequencing center, near Cambridge, has left a quarter of its space vacant, in anticipation of the next generation of data storage machines. The data in the obsolete older machines will be migrated to the new machines in a piecemeal fashion, with additional space created by the removal of the sections that have given up their function [3]. The timely installation of new software also appears essential. As expressed by professor Clifford Lynch of the University of California School of Information: “ machines will often be compromised if updates aren’t applied; this can mean data destruction or corruption.” [11] Unlike ancient manuscripts that survived for centuries in unattended storage, the data collections of the future will require continual attention from trained staffs. Skilled individuals will be required not only to update the software and hardware, but to control the environment.

For example, massive banks of supercomputers generate considerable heat: “Two floors of the Sanger data centre are devoted to cooling. The top one houses the current cooling system. The one below sits waiting for the day that the centre needs to double its cooling capacity.” [3] Heat represents the worst fear of computer systems administrators. If power were shut off, and emergency backup power failed, immediate shutdown would be needed to prevent data loss and damage to components [3].

Such circumstances essentially compel data centers to keep copies of their holdings. “Disasters such as Hurricane Katrina, which destroyed labs and computing facilities, are important reminders that data need to be backed up frequently and comprehensively in diverse and distant locations.” [11] An example is furnished by an Internet Data Archive which stores copies of public pages posted in the World Wide Web since 1996. The three archive “mirrors” are housed just south of the Golden Gate in San Francisco, at the XS4ALL data center near Amsterdam and under the New Library of Alexandria in Egypt. [3] We might note that these sites are located in an earthquake-prone zone, a flood plain, and a region of political instability.

We inhabit a world where hurricanes, earthquakes, floods, epidemics, famines, local power failures, civil disturbances and riots, limited wars and terrorist attacks are increasingly common. The production of backup copies of data in duplicated facilities protects the data from destruction by such local disasters and from equipment failures. On our current trajectory, it seems likely that much of our data will be backed up, but in a haphazard fashion, discipline-by-discipline, with some collections falling between the cracks and left unprotected. Some unfortunate losses may take place, but civilization will not fall because of them.

4. Larger catastrophes could bring down civilization, unless we preserve our data. 

A number of possible events could cause widespread loss of life and property damage. The causes include dedicated cyberterrorism, nuclear wars, asteroid and comet impacts, plagues, supervolcanic eruptions, climate change leading to widespread famine, and civil disturbances due to economic collapse. A detailed description of such catastrophes lies beyond the scope of this article but may be found in recent books [12, 13] and on the Web site of the Lifeboat Foundation [14]. As a result, power grids and the computer-based systems that rely on them would be destroyed. We would lose the heritage that our civilization has acquired through enormous effort over past centuries. Humanity would be reduced to a medieval condition, or worse. To insure us against this event we need to place a copy of our vital materials well out of harm’s way in a suitable sanctuary. In section 6 of this article I shall argue that a lunar location may be ideal for this purpose.

The maintenance of this data store will require a considerable group of curators, software and hardware experts. They will need a support staff of engineers, plumbers, cooks, physicians, and other service personnel to keep the facility in repair and maintain the amenities of daily life. As the sanctuary may have to be self-sustaining for decades under some circumstances, it will need either a large food storage capacity or the ability to produce its own. It will also need to supply its own energy, and manufacture the goods that it requires. In other words, we will want to create a functional fragment of our civilization in a secure location. This will not be a conventional settlement, however, but will more resemble a scientific base: staff will be rotated regularly so that work in the facility would involve a tour of service, rather than a change of life..

The stored data in this sanctuary will duplicate the material in the working centers that we are already in use in the many functions of our society, and it will be updated periodically as new data is created. Unlike the working centers it will not be accessed routinely, in order to protect it from viruses and to avoid proprietary questions of ownership. Its storage capacity could not be infinite, so hard choices will be needed as to which items are essential to the maintenance of civilization, or worthy of preservation for the future for their artistic, historical, or other cultural value. This is not necessarily a disadvantage, as it will motivate the scientific and cultural communities, including almost all academic disciplines, to evaluate their possessions. The discussions and controversies that will arise will call attention to the superb achievements of our civilization, which are often overlooked in the popular media.

5. To fully back up civilization, we will need to preserve biological material as well as data. 

One resource that cannot (yet) be preserved in digital form are the biological species that sustain us. The government of Norway has independently taken a step in direction of species preservation by establishing a Seed Bank on the arctic outcrop of Svalbard. A cold storage vault has been constructed to hold seeds for 1.5 million strains of humanity’s most important agricultural crops. This facility will back up a number of independent collections, to protection their contents from the type of destruction that recently took place in Iraq and Afghanistan.[15]. 

Storing animal species in a frozen form capable of resurrection will be a more difficult task [16] but one that is not beyond the skills of future biotechnology. In one estimate, a temperature of 80oK was deemed ideal for such storage. Terrestrial sites do not satisfy the requirements, but such temperatures can attained in shadowed areas of lunar polar craters. [17]. 

In the case of a global catastrophe, in which a large fraction of the human population has been lost, and the survivors are suffering and disorganized, it is not immediately obvious to see how the existence of an intact copy of our cultural record and of preserved species on the Moon would be of help. However, the Phoenix Project report of the International Space University, Strasbourg, France provides detailed suggestions about the manner in which a lunar sanctuary could aid recovery after a global catastrophe [18].

Advance preparations would be needed on the Earth, as a form of civil defense against catastrophes. A widely distributed series of repositories would be constructed, equipped with preserved foods, medical supplies and other emergency items needed by a population in distress. Such repositories could even be the first resource in the case of local disasters such as earthquakes and hurricanes, if more immediate rescue was unavailable. But in addition, they would provide radio equipment, simple computers and tutorials designed to allow untrained individuals to establish rudimentary communication with the lunar sanctuary. The equipment would be sustained by solar, wind, or even human power. The base could provide data and advice concerning longer term survival needs, such as information about other survivors and places where larger depots of food could be found. When some measure of stability had returned, information about rudimentary agriculture and the possibility of restoring electrical power would be furnished. In some cases, advisors could return in person to aid in the recovery of civilization. The ultimate aim would be to restore a fully functional civilization on Earth, with all of the resources that were available before the catastrophe. 

An even more extreme case can be anticipated , which involved the total or near-total destruction of the human population on Earth. Whatever the nature of the sterilizing catastrophe, after a few decades, or at worst, centuries, our planet would return to a state of habitability. Atmospheric ash and dust will settle, radioactivity will decay, and pathogens will lose virility or expire for lack of a suitable host. Earth would again become the most suitable place of residence in our Solar System for the bulk of humanity. The lunar base would then have the responsibility of repopulating the planet. For this reason, a sexual balance and a significant presence of younger people in the population in the sanctuary would be advisable.

The cost of constructing and maintaining such a sanctuary would be many billions of dollars, though the expenses would be spread over many years. Further, an expensive support organization will also be needed back on Earth, to establish the repositories, manage them in tranquil times and activate them as needed. Costs could be cut considerably if the sanctuary were located on Earth. Why then place it on the Moon? 

6. The advantages of the Moon

A truly secure facility should be unaffected by wars, plagues, drastic climate change and the other global catastrophes listed above. It should be remote, yet readily available for direct communication with most of the Earth. Sites such as the South Pole (where a scientific base already exists) would meet many, though not all of the requirements. A polar sanctuary could be used as an interim location, but the lunar site has psychological advantages which may determine whether a catastrophe-survival project is launched at all. Throughout history, the Moon has been a prominent and evocative symbol in the night sky. Our landings there in the Apollo project inspired a generation, but the lack of any dramatic purpose, once we were there, has deterred further human missions for decades. Its appearance as a stable, airless bleak place, inspired little interest from the general public, yet those same qualities make it highly suitable for the grandest purpose of all; to insure human survival.

The lunar subsurface temperature (232oK at the equator)[19] should provide a sufficient cooling reservoir for computers, and even colder locations exist for biological storage. Further, many other uses are compatible with the presence of a rescue sanctuary. Astronomy would gain by the construction of a lunar observatory. There would be huge benefits to the study of lunar geology and the history of the Solar System. The Moon could act as a staging ground for the exploration of other worlds, Mars in particular. Opportunities for commercial development would open up in power generation, mining for helium-3 and other materials, and in space tourism. Above all, the construction of a lunar base dedicated to human survival would provide a unifying purpose to a space movement which, while drawing enthusiastic support from a large part of humanity, has none the less floundered over the last generation for the lack of a clearly articulated goal.

7. How will the costs be supported?

As we have noted, these efforts will be costly. However the construction of a permanent staffed lunar facility appears to be an integral part of the Vision for Space Exploration [1]. Sites near the lunar South Pole that are under consideration by NASA such as the rim of Shackleton crater and the plateau at the top of Malepert Mountain [20] would also seem appropriate for the lunar facility. Given this head start, the cost of adapting the base to accommodate the survival sanctuary would be greatly reduced. In addition, the governments of some developing nations appear to have lunar ambitions and would perhaps share the costs. In the past, however, governments have not been reliable in sustaining long-term projects, and the overall management of the purpose of securing the future of our species might better be placed of a private, international organization supported by private philanthropy.

Our current prosperity (in comparison to the state of humanity through most of its history) is built upon the achievements of technology. The preservation of this foundation of knowledge must surely rank near the top of causes to be supported, particularly by individuals and corporations whose wealth has come from its applications. If presented appropriately, the preservation of our civilization and species may be seen as the most worthy of all philanthropic purposes. A gift providing even a small fraction of the ultimate cost would be enough to set the project in motion. Initial efforts could concentrate on archiving, constructing an organizational infrastructure and designing an appropriate facility. Above all, an educational effort to bring the project into public awareness would be needed, as an understanding of its goals and participation at the community level in placing the repositories is essential. As funds accumulated over the years, the more massive task of construction could get underway

The completed facility, in addition to securing the existence of a human future, would represent a symbol of the direction in which we must point if we are to survive the ultimate death of our own planet: outward into the vastly larger universe. The Moon again proves to be an appropriate symbol, as keeps one face permanently toward the Earth and the other toward outer space. I can suggest a slogan for this very long-term enterprise: Humanity Forever. 

Colonizing Mars Solves Extinction/Heg

Colonizing Mars creates a safe haven from asteroid attack and spurs world leadership and new technologies

Levine and Schild in 10 – *Science Directorate, NASA Langley Research Center, AND ** Harvard-Smithsonian Center for Astrophysics (2010. “Humans to Mars; The Greatest Adventure in Human History” http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20110004142_2011002975.pdf)
The human species is on the verge of achieving an historic accomplishment. Plans are being developed for a human mission to Mars, which will make the human species the first two-planet species. The last and present Presidents have proposed a human mission to Mars as a national goal of the United States. The reasons for a human mission to Mars are many and include (1) World technological leadership, (2) Enhanced national security, (3) Enhanced economic vitality, (4) The human urge to explore new and distant frontiers, (5) Scientific discovery (how did Mars evolve from an early Earth-like, hospitable planet to its present inhospitable state? Is there life on Mars?) (6) Inspiring the American public and the next generation of scientists and engineers (following the launch of Sputnik I by the USSR on October 4, 1957, the U. S. and the rest of the world witnessed a significant increase in the number of students going into science and engineering), (7) Develop new technologies for potential non-space spin-off applications, and, (8) Enhanced national prestige, etc. Other reasons for colonizing the Red Planet are more catastrophic in nature, including Mars as a safe haven for the survival of the human species in the event of an impact with a large asteroid (remember the demise of the dinosaurs 65-million years as a result of an asteroid impact!). Some have also suggested that the colonization of Mars may be a solution to the global exponential population explosion on our planet! 

XT: Mars K2 Competitiveness
A mission to Mars is key to continued U.S. technological competitiveness – increased education, market shares, and jobs

Ehlmann et al 2 (Bethany L. Ehlmann, Jeeshan Chowdhury, R. Eric Collins, Brandon DeKock, F. Douglas Grant, Michael Hannon, Stuart Ibsen, Jessica Kinnevan, Wendy Krauser, Julie Litzenberger, Timothy Marzullo, Rebekah Shepard *All authors contributed equally to this work 1. Department of Earth & Planetary Sciences, Washington University, St. Louis, MO 63130 (blehlman@artsci.wustl.edu). 2002. “Humans to Mars: The Political Initiative and Technical Expertise Needed 

for Human Exploration of the Red Planet” http://www.reric.org/htm/files/HumansToMars-ExSummary.pdf)

2.2 Boosting Economics: Human Exploration, Industry, and Commerce The health of a nation’s economy and its competitiveness internationally is in part a measure of national investment in research and development in science and engineering. Although the United States has maintained a strong, if not leading, market position in high technology since 1980, competitive pressures from a growing number of nations contributed to a decline in America’s global market share for aerospace. While U.S. share of the world aerospace market has dropped 15% since the 1980s, the Chinese have increased their world aerospace shipments by nearly 80% (NSF, 2000). The emergence of high technology industries in newly industrialized economies threatens the current U.S. economic predominance in these industries. 

NASA has devoted its facilities, labor force, and expertise to generating innovative technologies that overcome the challenges of space and then sharing mission technologies with the nation’s industries (NASA, 2001). These countless technologies have successfully contributed to the growth of the U.S. economy, e.g. satellite technology which today is an $85 billion industry that improves our daily lives through a myriad of communication, navigation, and weather forecasting services (Synthesis Group, 1991). 

Table 1 lists of areas of technological development that would result from a human Mars mission. A human Mars mission would direct and focus the resources and infrastructure of NASA into the research and development of these high technology industries and produce innovations that would gain U.S. market share, create new markets, use resources more productively, expand business, and create high-wage jobs (e.g. Aaron, 1988; NSF, 2000). 

Expansion into space is key to leadership and job growth-Apollo program proves

Johnson-Freese in 5 -  Department of National Security Studies (May 2005. “Prepared Statement by Joan Johnson-Freese: "Human Space Flight - The Space Shuttle and Beyond"” http://www.spaceref.com/news/viewsr.html?pid=16644)
The Apollo program demonstrated the benefits that accrue to a nation able to claim a human spaceflight capability. In the movie Apollo 13 Tom Hanks shows a Congressional delegation around Kennedy Space Center pointing out constituent jobs in high-tech fields that were politically distributed to all 50 states. Jobs are always a valued program benefit. Americans expressed an interest in science and technology education unmatched either before or after Apollo. Technology developed for space translated into economic development. Dual-use technology with both civil and military applications was developed. And, finally, the USA enjoyed the prestige of ‘winning’ the space race against the Soviet Union, which translated into a unifying pride during the contentious Viet Nam War era, and also drew Third World countries to its side during the Cold War when East–West blocs were competing for support.

These same benefits—jobs, education, economic development, dual-use technology and prestige—are still the motivating factors for space activity. Since the 1950s, Europe has pursued space under the premise that space activity generated technology, technology generated industry, and industry led to economic development. China has also learned from the Apollo example. Training and using workers in high-technology aerospace jobs in China keeps large numbers of people employed, which is a Chinese priority. It also demonstrates to the world that, as one Chinese commentator put it, China is able to “make more than shoes”, thereby supporting its overarching economic development goal by attracting global industries to the country. China is also experiencing growth in science and engineering education programs at unprecedented levels. China is clearly interested in modernising its military, and, again learning from the US example, China has seen the benefits space can yield in force enhancement capabilities. And finally, there is prestige. Prestige takes on two dimensions for China: first, domestically it bestows credibility on the Communist government much in the same way bringing the Olympics to Beijing does. In regional and international terms, prestige translates into techno-nationalism, where perceived technical prowess is equated with regional power. This is particularly important to China, which has been working hard, and largely been successful, at using economics and soft power to transform its regional image from that of the bully to a rising power that countries can work with. For countries like Japan and India, these perceptions are important.

Plan --> Space Colonization
Plan leads to colonization of the moon and a gateway to the solar system 

Beauford 11, - background is in archaeology, geology, and business (2/13/11, Robert, “Mining the Moon for Rare Earth Elements - Is It Really Possible?” http://rareearthelements.us/lunar_kreep, bs)

But, that’s not the end of the story.  In space science, the first answer is almost never the only answer.

The factor that makes many rare earth element locations profitably mineable, on earth, is co-products.  Co-products are things like iron, thorium, gold, or other valuable commodities recoverable from the same ores from which rare earth elements are extracted.  China’s Bayan Obo mines, for instance, which provide a significant percentage of the world’s annual rare earth production, are first and foremost iron mines, holding 470 million tonnes of iron ore reserves.  The same multiple product approach will almost certainly be necessary in space.  Rocks and sunlight are, essentially, the only resources available on the moon.  This means that mining will be fundamental and central to any sustained lunar presence, and that mining will need to provide far more than a single product.

When humanity makes the leap outward to the moon, and decides to put down roots and stay there, colonists are going to need far more than rare earth elements.  They will need shaped rock for construction and for defense against space dust, radiation, cold temperatures, and against the ever present empty vacuum of airless space.  They will also need oxygen, nitrogen and other gasses to produce a supply of breathable air, along with hydrogen to produce water.  Igneous rocks such as the KREEP basalts, along with surface breccia, the lunar equivalent of sterile soil (crushed rock and dust) will need to be mined for metals, gasses, silica, water, and everything else necessary to support life, buildings, and food production.  All of this means digging holes and refining what comes out of them.  There is no more geologically diverse region on the moon’s surface than the KREEP terrane.  Because it contains the most ‘evolved’ volcanic rocks on the planet, there is also no other region more geologically likely to produce low temperature igneous rocks such as carbonates and phosphates, from which oxygen and other gasses can be recovered at relatively low energy expense.

The moon is the gateway to the solar system and one of only two logical next steps for humanity, alongside Mars.  Mining the moon for rare earths may not be economically viable today, but building mines in the KREEP Terrane will almost certainly be one of humanity’s future steps as we reach for the outer solar system and for the stars.

Lunar mining key to a sustainable space colony 

Engstrom et al 9 - Dr. Daniel E. Engstrom is an associate professor in technology education at California University of Pennsylvania. He is currently the Principal Investigator for Invention, Innovation, and Inquiry ( 2009, David, “Lunar Colonization Human Exploration Project I Energy and Power” http://www.nasa.gov/pdf/475486main_HEP_I_MS_6.pdf, bs) 

For long-term sustainability, a space colony should be close to self-sufficient. Onsite mining and refining of the Moon’s materials could provide an advantage over deliveries from Earth—for use both on the Moon and elsewhere in the solar system—as they can be launched into space at a much lower energy cost than from Earth. It is possible that vast sums of money will be spent in interplanetary exploration in the twenty-first century, and the cost of providing goods from the Moon could be attractive.
Mars K2 Space Colonization

Mars key to colonizing space – social conditions and unique access to resources

Zubrin 99 (1999, “The Economic Viability of Mars Colonization” Lockheed Martin Astronautics. American aerospace engineer and author. http://www.aleph.se/Trans/Tech/Space/mars.html)
The economic viability of colonizing Mars is examined. It is shown, that of all bodies in the solar system other than Earth, Mars is unique in that it has the resources required to support a population of sufficient size to create locally a new branch of human civilization. It is also shown that while Mars may lack any cash material directly exportable to Earth, Mars' orbital elements and other physical parameters gives a unique positional advantage that will allow it to act as a keystone supporting extractive activities in the asteroid belt and elsewhere in the solar system. The potential of relatively near-term types of interplanetary transportation systems is examined, and it is shown that with very modest advances on a historical scale, systems can be put in place that will allow individuals and families to emigrate to Mars at their own discretion. Their motives for doing so will parallel in many ways the historical motives for Europeans and others to come to America, including higher pay rates in a labor-short economy, escape from tradition and oppression, as well as freedom to exercise their drive to create in an untamed and undefined world. Under conditions of such large scale immigration, sale of real-estate will add a significant source of income to the planet's economy. Potential increases in real-estate values after terraforming will provide a sufficient financial incentive to do so. In analogy to frontier America, social conditions on Mars will make it a pressure cooker for invention. These inventions, licensed on Earth, will raise both Terrestrial and Martian living standards and contribute large amounts of income to support the development of the colony.

---Space Col Solves – Laundry List

Space Colonization solves energy crisis, food shortages and disease spread

Siegfried 3 – Program Manager of McDonnell Douglas SEI team with system design that featured common Lunar/ Mars systems andutilized in-situ resourses in a program that emphasizedreturn to the earth of the technologies and products of space. ( 2003, W.H., “Space Colonization—Benefits for the World” http://www.aiaa.org/participate/uploads/acf628b.pdf,bs)

It took 100,000 years for humans to get inches off the ground. Then, astonishingly, it took only 66 years to get from Kitty Hawk to the Moon. We have sent probes out of our solar system and have begun expoloration of our universe. Both robotic and human exploration of space is well underway and we have begun to colonize space, even to the extent of early space tourism. Our early Mercury, Gemini, Apollo, Skylab, Spacehab, Mir, and now ISS are humankind’s first ventures toward colonizing space. Efforts are underway to provide short space tours and experiences and endeavors such as the X-prize are encouraging entrepreneurs to provide new systems. Many believe that space travel (colonization) will do for the 21st century what aviation did for the 20th. For purposes of definition, space colonization includes space-based operations in Earth orbit, in transit, and on planetary surfaces; robotic, automated, and human space exploration and data needs; tourism; development of space colonies and Mars; and other planetary terraforming activities. But why should we persevere in the face of terrorism, hunger, disease, and problems of air quality, safe abundant water, poverty, and weather vagaries to name a few of our current problems? Recently, a “Global Foresight Workshop” was convened by the Woodrow Wilson International Center for Scholars, Foresight, and Governance Project (Smitherman, 2002). Organizers solicited goals from key agencies and organizations across the country and internationally through solicitations from United Nations University via the “Millennium Project.” One hundred goals were submitted, which were then combined and condensed to 46 for workshop consideration. The top five goals based on high-ranking for overall global importance were as follows: 1. Provide clean food and water 2. Provide clean and abundant energy 3. Eliminate all major diseases 4. End slavery globally 5. Provide universal health care Findings such as these are consistent with a Brookings Institute study that asked a group of academic historians, political scientists, sociologists and economists to forecast the most important achievements for the next 50 years. In this study, space endeavors such as exploration or colonization were not on the major list and were ranked low, among the least important accomplishments, even though the above goals were featured. Although thus not viewed as a beneficial enterprise by many, it is our position that Space Colonization can help lead to solutions to many of the emerging problems of our Earth, such as those listed above, both technical and sociological. The breadth of the enterprise far exceeds our normal single-purpose missions and, therefore, its benefits are greater. Among the technical attributes of Space Colonization are the potential of developing low-cost, nonpolluting energy, enhanced food-production techniques, pollution/waste and water purification, development of disease-amelioration techniques, and the development of techniques to help protect Earth from potential meteoroid impact hazards (Siegfried, 1996).

---Space Col Solves – Warming

Space Colonization key to clean sustainable energy – solves warming

Siegfried 3 - Program Manager of McDonnell Douglas SEI team with system design that featured common Lunar/ Mars systems andutilized in-situ resourses in a program that emphasizedreturn to the earth of the technologies and products of space. ( 2003, W.H., “Space Colonization—Benefits for the World” http://www.aiaa.org/participate/uploads/acf628b.pdf,bs)

The world population has finally recognized that we are polluting our nest. We are using energy at a prodigious rate (Fig. 1) (Siegfried, 1991). There is a demonstrated connection between the cost of energy, its availability and a nation’s standard of living. Long-term clean energy sources must be provided to assist not only with our future needs, but also with those of all nations’ current requirements. Energy sources are an important part of environmental thrusts. Nuclear research is progressing, but it does not promise near-term solutions and developing nations are reaching a plateau of available power. The emerging nations’ need for power must be balanced against potential environmental damage from such dangers as fossil fuel emissions (if there were enough fuel available), which could be greater than nuclear energy risks. Currently, the United States annually consumes approximately 3 trillion Kwh’s of electrical energy and, if this rate grows at only 2% per year, by 2050 United States power requirements will be around 9 trillion Kwh’s per year. Total world needs, assuming a very low use by developing nations (not a conservative estimate) easily exceeds an estimated 20 trillion Kwh’s by 2050. Even with an attendant tripling of non-nuclear systems, such as hydroelectric to avoid fossil fuel depletion, nuclear power system generation would have to increase by a factor of 6 to meet requirements. This increase in nuclear energy production flies in the face of a rising discontent with adverse environmental effects of nuclear waste disposal, where some plants are being converted to utilize fossil fuels. A clean renewable source of energy must be found and implemented. Space Colonization can lead to solutions to this problem. 

Three potential energy sources are described in Table 1. Helium 3, solar power satellites (SPS), and a lunar (solar) power system (LPS) all have significant feedback potential for other commercial applications. A space-based energy system would be global in scale and funding and would thus be a challenging goal for macro-engineering management to achieve. This management experience would be globally shared and would be utilized for other global projects. Robotics and artificial intelligence would also benefit from the use of smart and capable robots to autonomously conduct such functions as space assembly and lunar mining and processing. Computer systems would be extended in capacity and reliability, energy-transfer technology would be enhanced, and materials research would quest for more efficient space systems and learn to utilize in-situ materials. SPS and LPS will require advancement in photovoltaic cell technology. This quest can also influence transportation technology because at least one of the solutions could lead to more efficient space propulsion. This would reduce travel times and minimize exposure to potentially debilitating space environments.

---Space Col Solves – Disease

Space Colonization solves disease --- including HIV

Siegfried 3 - Program Manager of McDonnell Douglas SEI team with system design that featured common Lunar/ Mars systems andutilized in-situ resourses in a program that emphasizedreturn to the earth of the technologies and products of space. ( 2003, W.H., “Space Colonization—Benefits for the World” http://www.aiaa.org/participate/uploads/acf628b.pdf,bs)

Many current human problems are the result of failures of the body’s natural immune system. We can diagnose many of these problems and have made great strides in ameliorating the symptoms, but to date, understanding immune system function and enhancement is seminal. Both United States and Russian long-term space missions have induced similar red blood cell and immune system changes. Hematological and immunological changes observed during, or after, space missions have been quite consistent. Decreases in red cell mass were reported in Gemini, Apollo, Skylab and Soyuz, and Mir programs—probably due to diminished rates of erythrocyte production. Space flight at microgravity levels may produce changes in white blood cell morphology and a compromise of the immune system. Skylab studies indicated a decrease in the number of T lymphocytes and some impairment in their function. Certain United States and Russian findings suggest that space flight induces a transient impairment in immune system function at the cellular level. Space flight offers a clinical laboratory unlike any place on Earth that may lead to an improved understanding of the function of the human immune system. Perhaps cures of aging, HIV, and other immune function-related illnesses can result from a comprehensive approach to Space Colonization.

---Space Col Solves – Asteroids

Space colonization solves the risk of an asteroid – prevents extinction

Siegfried 3 - Program Manager of McDonnell Douglas SEI team with system design that featured common Lunar/ Mars systems andutilized in-situ resourses in a program that emphasizedreturn to the earth of the technologies and products of space. ( 2003, W.H., “Space Colonization—Benefits for the World” http://www.aiaa.org/participate/uploads/acf628b.pdf,bs)
Over the last decade a large mass of evidence has been accumulated indicating that near-Earth-object (NEO) impact events constitute a real hazard to Earth. Congress held hearings on the phenomenon in 1998, and NASA created a small NEO program. Since 1988, a total (as of 7 August 2002) of some many thousand near-Earth objects (of which about 1,000 are larger that 1 km in diameter) have been catalogued that are potentially hazardous to Earth. New discoveries are accelerating. In just the last few months, a 2-mile-wide crater was discovered in Iraq dating from around 2000 to 3000 B.C. This impact was potentially responsible for the decline of several early civilizations. A similar crater was recently discovered in the North Sea. Major events have occurred twice in the last hundred years in remote areas where an object exploded near the Earth’s surface bur did not impact (such as in Russia). If either of these events had occurred over a populated area the death toll would have been enormous. Our armed forces are concerned that an asteroid strike could be interpreted as a nuclear attack, thus triggering retaliation. What higher goals could Space Colonization have than in helping to prevent the destruction of human life and to ensure the future of civilization? The odds of an object 1 km in diameter impacting Earth in this century range between 1 in 1,500 and 1 in 5,000 depending on the assumptions made. A 1-km-diameter meteoroid impact would create a crater 5 miles wide. The death toll would depend on the impact point. A hit at Ground Zero in New York would kill millions of people and Manhattan Island (and much of the surrounding area) would disappear. The resulting disruption to the Earth’s environment would be immeasurable by today’s standards. A concerted Space Colonization impetus could provide platforms for early warning and could, potentially, aid in deflection of threatening objects. NEO detection and deflection is a goal that furthers international cooperation in space and Space Colonization. Many nations can contribute and the multiple dimensions of the challenge would allow participation in many ways—from telescopes for conducting surveys, to studies of lunar and other planet impacts, to journeys to the comets. The Moon is a natural laboratory for the study of impact events. A lunar colony would facilitate such study and could provide a base for defensive action. Lunar and Mars cyclers could be a part of Space Colonization that would provide survey sites and become bases for mining the NEOs as a resource base for space construction. The infrastructure of Space Colonization would serve a similar purpose to the solar system as did that of the United States Interstate Highway system or the flood control and land reclamation in the American West did for the United States development. In short, it would allow civilization to expand into the high frontier

---Space Col Solves – Education 

Space Colonization will boost enrollment in science and engineering in schools 

Siegfried 3 - Program Manager of McDonnell Douglas SEI team with system design that featured common Lunar/ Mars systems andutilized in-situ resourses in a program that emphasizedreturn to the earth of the technologies and products of space. ( 2003, W.H., “Space Colonization—Benefits for the World” http://www.aiaa.org/participate/uploads/acf628b.pdf,bs)

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

Mars Solves Econ

Mars mission boosts economy – inspires science education sector and creates jobs

Ehlmann et al 2 (Bethany L. Ehlmann, Jeeshan Chowdhury, R. Eric Collins, Brandon DeKock, F. Douglas Grant, Michael Hannon, Stuart Ibsen, Jessica Kinnevan, Wendy Krauser, Julie Litzenberger, Timothy Marzullo, Rebekah Shepard. 2002. “Humans to Mars: The Political Initiative and Technical Expertise Needed for Human Exploration of the Red Planet” http://www.reric.org/htm/files/HumansToMars-ExSummary.pdf)

Mars is a compelling science destination of astrobiological significance. We propose that NASA’s current program of exploration using robotic missions be expanded to include a human mission. A human Mars mission has the unique capacity to address the growing shortage of U.S. scientists and engineers by inspiring youth; economic and diplomatic benefits are also considerable. Technologies for propulsion and hazard mitigation of microgravity, radiation, and contamination-risks are all mature, and with directed development, can be employed to create a cost-effective, safe mission. 1.0 Introduction In the past decade, we have monitored the Martian weather, constructed a geologic history, are presently characterizing the radiation, and most importantly, have learned that water ice is likely present underground (Boynton et al., 2002). Presently, NASA’s Mars exploration program includes orbiters, rovers, and in the distant future, a sample return mission. However, we propose a new direction for Mars exploration: preparation for a human mission. Even as machines become more autonomous and self-sustaining, a machine will not soon have the ability to behave as an innovative and adaptive scientist, quickly synthesizing information and shifting quickly from one pursuit to another (Dean, 1998). It is argued that machined missions are less expensive and are thus the preferred method of exploration, following the NASA’s former “faster, cheaper, and better” motto. However, if machined missions are subject to technical limitations and fail to inspire the next generation of scientists and engineers, then are they really the better method of exploration? The 2002 Astrobiology Academy proposes instead that NASA adopt a human mission to Mars as a clear and articulated goal of the agency. Since the 1960s, NASA’s paradigm has shifted from destination-focused missions, i.e. “We will put a man on the Moon,” to research-driven goals, including space-based monitoring of Earth and the study of life in extreme environments. The Astrobiology Academy advocates a return to a more mission-centric NASA, namely a human mission to Mars, driven by scientific objectives. By coupling science to a human Mars mission, the United States will create a program of exploration that excites the world and is an investment, not only in basic scientific knowledge, but also in strengthening our nation. 2. 0 Social and Economic Benefits of a Human Mars Mission Mars is a unique and compelling scientific destination because of its similarity to Earth, the strong possibility that it harbors microbial life or signs of ancient life, and its relative accessibility via human space flight. However, social, economic, and diplomatic benefits make a human mission to Mars a vital undertaking. 

Mars Solves Education/Environment

Mission to mars sparks environmental movements and an increase in science and technology education

Jayawardhana 11 astromomer at the University of Toronto  (January 2011. “To Mars or Not?” Muse. Vol. 15, Iss. 1; pg. 7. Proquest)

The Case for Mars

Studies of Mars can shed light on several important scientific questions, from the origin and survival of life to the process of global climate change. Among the bodies in our solar system where life might have developed, Mars probably ranks next after Earth. Based on what we know, the ingrethents needed for life are few: energy, organic molecules (the carbon-containing building blocks that make up living things), and a liquid, probably water. Ancient river basins on Mars and soil just below the surface (especially near the polar caps) seem to satisfy these criteria. Does that mean life began on Mars but didn't survive? Why or why not? We just don't know. Human exploration, with scientists among the crew, could provide answers.

Mars also displays a rich variety of geological features. It appears to have been wet once, perhaps with flowing water and large lakes. That suggests the red planet was warmer in the past. It may have gone through periods of substantial greenhouse warming, when gases such as carbon dioxide and methane in its atmosphere trapped more heat. We might be able to find evidence of such times in the planet s geological record. And understanding climate change on Mars could give us clues about the future of our own world.

Some scientists think it will take human geologists, not just robotic missions, to unravel the mysteries of Mars. As Cornell University's Steve Squyres, lead scientist for the two robotic Mars rovers, told Space.com, "What Spirit and Opportunity have done in 5½ years on Mars, you and I could have done in a good week. Humans have a way to deal with surprises, to improvise, to change their plans on the spot."

Astronauts on Mars offer something more: they have the ability to inspire people back here on Earth - and to change our perspective - in a way that robots do not. One of my cherished memories from childhood is the moment my father pointed to the moon, during a walk in our garden in Sri Lanka where I grew up, and told me that people had walked on it. I was astonished: the idea that one could walk on something in the sky boggled my mind. Suddenly that bright light in the sky became a place that one could visit; the world felt a lot more exciting and the possibilities seemed endless.

Looking back, that moment has had a defining impact on the path I have taken in life. Like many kids, I dreamed of becoming an astronaut. That desire fostered my interest in science and eventually led me to a career in astronomy. And I'm not alone. A lot of scientists and engineers who grew up in the 1960s and the early 1970s say that the Apollo missions inspired them to enter technical fields. What's more, some historians think that the stunning image of Earthrise over our moon, taken by Apollo astronauts, changed humankind's view of our home planet and sparked the global environmentalism movement in the 1970s.

Robert Zubrin, a well-known advocate of sending people to Mars, argues that such a mission would "reaffirm the pioneering character of our society." He and others suggest that Mars is the obvious next step in human exploration. Some think a Mars mission could also serve as a "grand challenge" - an unsolved problem that drives technological progress and unites a nation (or multiple nations) behind a common goal.

Mars Solves Asteroid Mining

Mars is a vital staging ground for asteroid mining

Brooks, 8 (4/24/2008, Jeff, The Space Review, “Planting a flag is only the beginning,” http://www.thespacereview.com/article/1088/1, mat)

Mars, on the other hand, will be more difficult to develop economically than the Moon. Although it is much more hospitable to human life than the Moon, transit time is vastly greater and it lacks a critical resource that cannot be found on Earth. But if launch costs have come down sufficiently and the psychological barrier of low-Earth orbit has been decisively broken by successes on the Moon, the land of Mars itself could serve as a resource. As I outlined in a previous essay (“The International Agency for the Development of Mars”, The Space Review, December 11, 2006), an internationally-recognized legal framework for the ownership of Martian land could be created. The sale of the land could then finance the further exploration and eventual settlement of the Red Planet. Abstract and idealistic notions of scientific discovery and the human thirst for adventure might be good enough for space enthusiasts, but they are not good enough for the public at large, nor for the powers that be. They want to know what’s in it for them. History affords many examples of colonies that were planted in seemingly-unpromising regions. The Pilgrims and Puritans went to Massachusetts, and the Quakers to Pennsylvania, not because they were looking for gold or spices or any other valuable commodity, but simply because they wanted to escape from the social conditions in Europe. Australia, of course, was initially settled for the simple reason that England was running out of room in its prisons. Economic development was not the main purpose of these colonizing projects, but the colonists obviously needed to make a living once they got to where they were going. Perhaps the same will be true for Mars. But there is another possibility entirely, for many places of seemingly limited immediate value have been occupied for their strategic position. Cape Town, South Africa, exists only because it was a useful place for the Dutch to resupply their ships during the journey from Europe to the East Indies. Similarly, Mars would serve as an ideal base from which to conduct mining operations in the Asteroid Belt. Of course, the dream of mining resources in the Asteroid Belt can only become reality if a cost-effective mean of getting them safely to Earth’s surface in large quantities can be achieved, perhaps through the construction of a space elevator. Can we hope that, by 2035, carbon nanotube technology has advanced to the point where a space elevator is a realistic possibility, rather than a science-fiction plot device? Perhaps. If so, the road to the riches of the Asteroid Belt may well run through Mars. Just as Cape Town thrived on European hunger for the spices of the East, so Mars might thrive on the world’s desire for the iron, nickel, cobalt, and other metals in the Asteroid Belt, which can be extracted without damage to the Earth’s environment. To sum up, it is not enough to simply get back to the Moon and then get to Mars. We need to know what we’re going to do with these places after we get there. And these ideas and concepts need to form the core of the message the space advocacy community presents to the public and, more specifically, to policymakers. Abstract and idealistic notions of scientific discovery and the human thirst for adventure might be good enough for space enthusiasts, but they are not good enough for the public at large, nor for the powers that be. They want to know what’s in it for them. If you ask me, access to effectively unlimited amounts of pollution-free energy and precious raw materials, achieved through the economic development of the Moon and Mars, is a pretty good answer. 

Mars acts as a keystone for mining resources from asteroid belts

Zubrin 99 (1999. “The Economic Viability of Mars Colonization” Lockheed Martin Astronautics. American aerospace engineer and author. http://www.aleph.se/Trans/Tech/Space/mars.html)

Inventions produced as a matter of necessity by a practical intellectual culture stressed by frontier conditions can make Mars rich, but invention is not the only way that Martians will be able to make a fortune. The other way is trade.
To understand this, it is necessary to consider the energy relationships between the Earth, Moon, Mars, and the main asteroid belt. The asteroid belt enters into the picture here because it is known to contain vast supplies of very high grade metal ore10 in a low gravity environment that makes it comparatively easy to export to Earth. Miners operating in the main belt, for reasons given above, will be unable to produce their necessary supplies locally. There will thus be a need to export food and other necessary goods from either Earth or Mars to the main belt. As shown in the table below, Mars has an overwhelming positional advantage as a location from which to conduct such trade.

In Table 1 all the entries except the last two are based upon a transportation system using CH4/O2 engines with an Isp of 380 s and high thrust DV's. These were chosen because CH4/O2 is the highest performing space-storable chemical propellant, and can be manufactured easily on either Earth, Mars, or a carbonaceous asteroid. H2/O2, while offering a higher Isp (450 s) is not storable for long duration's in space. Moreover, it is an unsuitable propellant for a cheap reusable space transportation system, since it costs more than an order of magnitude more than CH4/O2 (thus ruling it out for true cheap surface to orbit systems) and its bulk makes if very difficult to transport to orbit in any quantity using SSTO type vehicles. The last two entries in the table are based upon nuclear electric propulsion (NEP) using argon propellant, available at either the Earth or Mars, with an Isp of 5000 s for in-space propulsion, with CH4/O2 used to reach low orbit (LO) from the planet's surface.

It can be seen that if chemical systems are used exclusively, then the mass ratio required to deliver dry mass to the asteroid belt from Earth is 14 times greater than from Mars. This implies a still (much) greater ratio of payload to takeoff mass ratio from Mars to Ceres than from Earth because all the extra propellant requires massive tankage and larger caliber engines, all of which requires still more propellant, and therefore more tankage, etc. In fact, looking at Table 1 it can safely be said that useful trade between Earth and Ceres (or any other body in the Main asteroid belt) using chemical propulsion is probably impossible while from Mars it is easy. It can also be seen that there is a five-fold advantage in mass ratio delivering cargoes to the Earth's Moon from Mars over doing it from Earth.

If nuclear electric propulsion is introduced the story changes, but not much. Mars still has a 7-fold advantage in mass ratio over Earth as a port of departure for the Main Asteroid Belt, which translates into a payload to takeoff weight ratio nearly two orders of magnitude higher for Mars departure than for Earth.

A comparison of Earth to Ceres and Mars to Ceres all chemical and chemical/NEP missions is shown in Table 2. Both missions deliver 50 tonnes of cargo. Tankage for both NEP and chemical systems is calculated at 7% of the mass of the propellant required. For surface to orbit vehicles, it is assumed that dry mass excluding tankage is equal to the payload. For chemical interplanetary systems, it is assumed that the dry inert mass excluding tankage is equal to 20% the payload. The NEP versions in Table 2 are 10 MWe for delivery from Mars and 30 MWe for delivery from Earth, with each NEP system massing 5 tonnes/MW. The different power ratings give both systems about equal power/mass ratios; the system leaving Earth still burns 2.4 times as long. If it were desired to increase the power rating of the Earth-based NEP vessel so that its burn time were the same as the Mars-based system, the mass of the Earth-based mission would go to infinity. In Table 2 the mass numbers are for the total mission, it is understood that the total launch requirement could be divided up into many launch vehicles, as required.

It can be seen that the launch burden for sending the cargo to Ceres is about 50 times less for missions starting from Mars than those departing from Earth, regardless of whether the technology employed is all chemical propulsion or chemical launch vehicles combined with nuclear electric propulsion for interplanetary transfer. If the launch vehicle used has a 1000 tonne liftoff mass, if would require 107 launches to assemble the CH4/O2 freighter mission if launched from Earth, but only 2 launches if the departure is from Mars. Even if propellant and other launch costs were ten times greater on Mars than on Earth, it would still be enormously advantageous to launch from Mars.

The result that follows is simply this: anything that needs to be sent to the asteroid belt that can be produced on Mars will be produced on Mars.

The outline of future interplanetary commerce thus becomes clear. There will be a "triangle trade," with Earth supplying high technology manufactured goods to Mars, Mars supplying low technology manufactured goods and food staples to the asteroid belt and possibly the Moon as well, and the asteroids and Moon sending metals and possibly helium-3 to Earth. This triangle trade, illustrated in Fig. 1 is directly analogous to the triangle trade of Britain, her North American colonies, and the West Indies during the colonial period. Britain would send manufactured goods to North America, the American colonies would send food staples and needed craft products to the West Indies, and the West Indies would send cash crops such as sugar to Britain. A similar triangle trade involving Britain, Australia, and the Spice Islands also supported British trade in the East Indies during the 19th Century.

Exploration K2 Heg
China and Russia will challenge U.S. technologically, space expansion key to control leadership

Griffin 5 - Administrator, National Aeronautics and Space Administration (December 15, 2005. “Leadership in Space”  Vital Speeches of the Day. Vol. 72, Iss. 5; pg. 133, LexisNexis.)

Today, other nations besides our own aspire to leadership on the space frontier. These nations are making progress, and they will undoubtedly utilize their advancements in space to influence world affairs. Their activities will earn them the respect, which is both sincere and automatic, that is accorded to nations and societies engaged in pioneering activities. These things are not in doubt, and so the question before us is this: when other nations reach the Moon, or Mars, or the worlds beyond, will they be standing with the United States, or will we be watching their exploits on television? The President has given us his answer. America will lead. Nearly two years ago, the President said, "We have undertaken space travel because the desire to explore and understand is part of our character. And that quest has brought tangible benefits that improve our lives in countless ways." He also said ourVision for Space exploration is a "journey, not a race." These words are unambiguous. They chart a course for action that is unmistakable. It is imperative that this commitment transcend any given Administration and any given Congress.

Today, as other countries renew their commitment to space, America has the opportunity, and I would argue the obligation, to maintain our leadership role in space exploration. As we watch other countries commit to developing new exploration systems and technologies to expand into space, we too must remain committed to new advancements, lest we fall behind. In that regard, it may be significant to note that, of today's major spacefaring powers only Russia and China have spacecraft - Soyuz and Shenzhou - that are capable of returning crews from a trip to the Moon.

Through the Vision for Space Exploration however, this country has a renewed commitment to maintain our leadership and restore the capabilities we set aside many years ago. The vote by two successive Congresses to support the Vision for Space Exploration outlined by President Bush two years ago offers wonderful evidence of national determination to regain lost ground in space. But beyond those very important congressional votes, there are some very serious challenges that we must face as a nation. We must think carefully about what the world of tomorrow will look like if the United States is not the preeminent spacefaring nation. And if we don't like that picture, if we truly want the United States to be the world leader in space now and in the future, there are a number of critical things we simply must decide to do. The Vision gives us the opportunity to take on the leading role in the exploration of space, not just for this century, but for centuries to come. But we have to seize that opportunity, and make it a reality.

The first essential step is that American leadership in the exploration and development of the space frontier must be an explicit national goal. There must be continued and sustained bipartisan cooperation and agreement on the importance and necessity of American leadership in space, just as we are determined to be leaders in other areas such as defense, education, and scientific research. There need not, indeed there must not, be partisan debates over whether to have a vibrant space program or not. And we must get beyond revisiting this determination each year, or after an accident, or after a technical problem.

In addition to needing national agreement on the importance of American leadership in space, we need to make this a commitment from generation to generation. Space exploration by its very nature requires the planning and implementation of missions and projects over decades, not years. Decades of commitment were required to build up our network of transcontinental railroads and highways, as well as our systems for maritime and aeronautical commerce. It will be no quicker or easier to build our highways to space, and the commitment to do it must be clear and sustaining.

To ensure the success of the space program across a wide spectrum of political thought and down the generations, it is essential to have simple but compelling goals. The space community has an obligation to communicate to the country our plans to ensure America's leadership in space exploration. The President's Exploration Vision has established goals that people can understand and support - moving our space exploration activities beyond low Earth orbit, and returning to the Moon as a stepping-stone to Mars and other destinations beyond, such as the near Earth asteroids.

Broad support for these goals is certainly there. A recent Gallup poll indicated that, with funding levels at or below 1% of the Federal budget, three-quarters of Americans are supportive of our plans to return to the Moon and voyage to Mars. This is amazingly strong support for any government initiative, and I believe it provides a firm foundation upon which to build in the years ahead. The first step might be to explain that, actually, we're spending only 0.7% of the Federal budget!

 Still another key requirement for long-term leadership in space is the ability to build and maintain a strong international coalition of spacefaring nations. A critical component of this ability will always be our credibility in making agreements, and honoring them. In any partnership, the most critical commitments fall upon the senior partner. Since that, of course, is the role we wish to play, we must be thoughtful, deliberate and sure about any commitments we make. But once made, we need to keep them. I think we can all agree that one of the best results of the International Space Station program is the cooperation it has fostered among the participating nations. A prime goal of the President's Vision for Space Exploration is to continue and expand this cooperation as we plan for human lunar return.

These are some of the key things we need to do if we Americans are indeed serious about being a leader on the space frontier. As we lift our eyes to the future, I see a space program that will bring hope, opportunity, and tangible benefits as we renew our commitment to lead in these endeavors. While we cannot predict today at what pace others will venture beyond Earth orbit and establish the first outposts on distant worlds, I earnestly believe those nations that are the most adept at reading the lessons of history will be taking the lead.

I have mused often upon these lessons, looking for the patterns that can provide guidance for our own time. Indeed, if we were alive 500 years ago, or thereabouts, and a candlelight conference were held in Lisbon by the Portuguese Oceans Authority, no doubt we would be listening to such giants of exploration as Vasco da Gama and Pedro Alvares Cabrai, the explorer who claimed Brazil for Portugal, explain how their activities would bring about Portugal's rise to global influence.

Perhaps all of us would be speaking Portuguese today had not first Spain, and then later England, made a greater commitment to the discovery, exploration, and settlement of new territories.

As an example of how the choices that nations make matter, not only for themselves, but also for the future of humanity, let us consider the case of John Cabot. Cabot, whose true name was Giovanni Caboto, was an Italian who sailed for the English government and with private merchants, after Spain and Portugal expressed no interest in his ideas on finding a westward passage to Asia. While exploring the coastal regions of North American in Newfoundland, he established the basis for England's claim to North America, and was the first to bring our language to the shores we now live.

There are more recent examples of similar pivotal crossroads in our history. While American ingenuity, in the form of those quintessentially American inventors, Wilbur and Orville Wright, did lead the way into the era of powered flight, we tend to forget that we squandered our initial leadership in aviation. And so, ninety years ago, the National Advisory Committee for Aeronautics, NASA's major predecessor, was founded precisely because our nation's leaders feared the European nations already had a significant advantage in the development of strategically important aviation systems and technologies, just one decade into the age of flight. This was in fact true, and as a consequence, the air war of World War I was fought with European airplanes.

But because we made a strong commitment at that time to this emerging field, the influence of American air power and aviation technology can, today, be seen in everything from the fact that we live in a world not dominated by fascism or communism, to the fact that when you fly anywhere in the world, say from Bangalore to Bangkok, the International Civil Aviation Organization dictates that pilots and air traffic controllers speak English. This is a lesson that cannot be learned too thoroughly: if we become complacent, other nations can and will surpass our achievements.

As we look forward to the events that will define the 21st Century, as viewed by the historians of yet future centuries, there is no doubt that the expansion of human civilization into space will be among the great achievements of this era. We have the opportunity, and I would say the obligation, to lead this enterprise, to explore worlds beyond our own, and to help shape the destiny of this world for centuries to come.

I am convinced that leadership in the world of the 21st Century and beyond will go to the nation that seeks to fulfill the dreams of mankind. We know what motivates those dreams. Exploring new territory when it becomes possible to do so has defined human striving ever since our remote ancestors migrated out of the east African plains. The human imperative to explore new territories, and to exploit the resources of these territories, will surely be satisfied, by others if not by us. What the United States gains from a robust, focused program of human and robotic space exploration is the opportunity to define the course along which this human imperative will carry us.

The Vision for Space Exploration affords the United States nothing less than the opportunity to take the lead, not only in this century but in the centuries to follow, in advancing those interests of our nation that are very much in harmony with the interests of people throughout the world. Space will be explored and exploited by humans. The question is: which humans, from where, and what language will they speak? It is my goal that Americans will be always among them. If this is the future we wish to see, we have a lot of work to do to sustain the Vision which takes us there. To me, the choice could not be more compelling.

I thank you for your hospitality today, and again extend my heartfelt thanks to all of you for your commitment to regaining the sense of initiative that has driven our past successes.

Exploration Solves Econ War

Space exploration and expansion increases economic development– solving inevitable wars

Howerton 96 - B. Alexander Howerton is the business editor of Countdown, a bimonthly newsletter that follows space-related activities around the world. (January 1, 1996. “Why Bother About Space?” The Futurist. http://www.allbusiness.com/professional-scientific/scientific-research/536396-1.html)

From the beginning, space has been a political tool. President John F. Kennedy challenged Americans to go to the moon on a dare to beat the Russians. And space continues to be politicized. Except for a robust communications-satellite market, space is primarily the province of governments. Based on a leftover Cold War paradigm, the U.S. government uses its influence to discourage private development of space.

Government is a conservative beast, always looking to protect its position and guard against any possible aggressors. It is not surprising that the U.S. government sought to limit and control space access during the Cold War. Historians can debate whether that was a prudent course of action but the Cold War is over. By adopting an open, rather than restrictive policy toward space development, the U.S. government and other governments around the world can now increase their security and ability to provide for their citizens.

Modern political activity has three main goals: (1) to defend territory of a country and its citizens and to establish, if possible, a peaceful environment; (2) to create and maintain an economic framework in which people can prosper; and (3) to provide leadership and a sense of direction and purpose. Space can provide all three of these elements in a sustainable and nonaggressive fashion.

One of the primary causes of war is a nation's perception that it lacks a certain desirable element, such as food or freedom, and that the only way to get it is by force. We have entered the Age of Claustrophobia, in which all the surface of the earth has been explored and population densities are rising, so wars will only increase. Modern wars of attrition can damage the winner as much as the loser. Consider the still-extant policy of the United States toward the former Soviet Union of "mutually assured destruction." Such a policy can ruin an economy.

A thriving space economy would remove any need for such policies. A country with colonies and enterprises in space could not be destroyed. There would always be someone left to retaliate. More to the point, a country that derives a large share of its wealth from the broad expanse of space (with no borders to protect and plenty of room for expansion) will feel much less compelled to engage in conflict.
Finally, a government that can motivate its people to seek their fortunes among the planets and stars will not only benefit from the expanded tax base revenue, but will provide a positive goal for them. A government sponsoring a focused program of economic expansion into the heavens will unlock a creative tidal wave in its people.
We are at a position in history when we can fundamentally change the way governments interact with their citizens and each other. Forward-thinking leaders will shift their paradigms and release the potential for unlimited economic growth latent within the people.

The discoveries of Columbus and other European explorers fueled the greatest advances in science and civilization, advances that have not yet ceased improving our lives. True, many evils were perpetrated in the overzealous spirit of discovery, but we have the benefit of historical knowledge and appreciation to guide us.

AT: Mars Mission Not Affordable/Feasible

Mission to Mars would be cost effective and technologically feasible

Ehlmann et al 2 (Bethany L. Ehlmann, Jeeshan Chowdhury, R. Eric Collins, Brandon DeKock, F. Douglas Grant, Michael Hannon, Stuart Ibsen, Jessica Kinnevan, Wendy Krauser, Julie Litzenberger, Timothy Marzullo, Rebekah Shepard *All authors contributed equally to this work 1. Department of Earth & Planetary Sciences, Washington University, St. Louis, MO 63130 (blehlman@artsci.wustl.edu). 2002. “Humans to Mars: The Political Initiative and Technical Expertise Needed 

for Human Exploration of the Red Planet” http://www.reric.org/htm/files/HumansToMars-ExSummary.pdf)

3.0 Reasonable Costs & Enabling Technologies  Some of the most commonly cited reasons  not to go to Mars include expense and  difficulty. Below, we directly address such concerns and show that a human mission to Mars is indeed possible and affordable.  

3.1 Getting there: Propulsion Systems  Orbital and landing craft have been developed for lunar missions, however, the creation of  an interplanetary propulsion system is a new undertaking. Propulsion is central to the success  of any planned Mars mission, and minimizing transit time is key to limiting astronaut exposure to radiation and microgravity. More fuel is required to increase the speed of the  rocket, but additional fuel also increases spacecraft mass and thus launch cost. Liquid, solid, and nuclear propulsion technologies are all sufficiently well-understood that they could be  employed for a propulsion system. An optimum tradeoff between cost and transit-time (oneway trip times range from a month to a year) must be selected (RAND, 1991a). Techniques  such as aerobraking and a split mission architecture, where cargo is sent first and astronauts  are sent later on a faster spacecraft, can be utilized to reduce fuel costs and speed transit. The use of Mars carbon dioxide to produce return fuel has also been pilot-tested (Zubrin, 1997).  

3.2 The Relative Cost of a Human Mission to Mars  One common argument against a  human mission to Mars is the expense. We won’t  attempt to put a price tag on a mission in this document since such a figure requires a detailed mission architecture, but it is instructive to place a range of cost estimates in context. In general, costs for a human Mars mission range from a low of $20 billion to a high of $450  billion (the latter estimate which includes use of the moon as a launch point) (Zubrin, 1997).  Here we examine the relative costs of each by assuming an order of magnitude price range,  between $30 billion and $300 billion. 

The lower number represents twice NASA’s annual budget of about $15 billion (NASA,  2002b). If we spread human Mars mission costs over ten years, this would account for only  20% of NASA’s annual budget per year, spending $3 billion per year. The current budget for  the Mars Exploration Program is 15% of this value, at about $450 million per year (NASA,  2002b). Placing mission cost in a different  context, the low-end cost number is  approximately equal to the cost of every inhabitant of the United States buying one 16 oz.  bottled water per month for 10 years. The  annual cost of the high-end number is  approximately the same amount that the tobacco industry spends on advertising each year,  around $8.2 billion (FTC, 1999). A commonly expressed fear is that money for a Mars  mission would take away money from the  human services sector. The budget for the Department of Health and Human Services (HHS) tallies almost $490 billion annually, with a FY2003 increase of 6.3%. The HHS increase alone, $30 billion FY2003, is equivalent to the  low-end cost estimate of a human Mars mission. A human to mission to Mars then is not  barred by cost considerations. Indeed, cost is relatively small compared to the benefits.  
Mission to mars is possible, affordable, safe, and will generate huge returns

Ehlmann et al 2 (Bethany L. Ehlmann, Jeeshan Chowdhury, R. Eric Collins, Brandon DeKock, F. Douglas Grant, Michael Hannon, Stuart Ibsen, Jessica Kinnevan, Wendy Krauser, Julie Litzenberger, Timothy Marzullo, Rebekah Shepard *All authors contributed equally to this work 1. Department of Earth & Planetary Sciences, Washington University, St. Louis, MO 63130 (blehlman@artsci.wustl.edu). 2002. “Humans to Mars: The Political Initiative and Technical Expertise Needed 

for Human Exploration of the Red Planet” http://www.reric.org/htm/files/HumansToMars-ExSummary.pdf)

A human mission to Mars is technologically feasible, cost-effective, and safe for our  astronauts. The scientific findings that would result are significant. However, far more  compelling is the mission’s benefit to our future as a nation by generating innovative  technologies, improving international relations, and inspiring the scientists and engineers of  the next generation. We urge that NASA begin planning for a human landing on Mars within  the next thirty years.

Arguments claiming colonization of mars is not financially feasible rely on empirically false assumptions about economics – colonizing mars can be launched affordably with current technology

Zubrin 99 (1999. “The Economic Viability of Mars Colonization” Lockheed Martin Astronautics. American aerospace engineer and author. http://www.aleph.se/Trans/Tech/Space/mars.html)
A frequent objection raised against scenarios for the human settlement and terraforming of Mars is that while such projects may be technologically feasible, there is no possible way that they can be paid for. On the surface, the arguments given supporting this position appear to many to be cogent, in that Mars is distant, difficult to access, possesses a hostile environment and has no apparent resources of economic value to export. These arguments appear to be ironclad, yet it must be pointed out that they were also presented in the past as convincing reasons for the utter impracticality of the European settlement of North America and Australia. It is certainly true that the technological and economic problems facing Mars colonization in the 21st century are vastly different in detail than those that had to be overcome in the colonization of the New World in the 17th century, or Australia in the 19th century. Nevertheless, it is my contention that the argument against the feasibility of Mars colonization is flawed by essentially the same false logic and lack of understanding of real economics that resulted in repeated absurd misevaluations of the value of colonial settlements (as opposed to trading posts, plantations, and other extractive activities) on the part of numerous European government ministries during the 400 years following Columbus. During the period of their global ascendancy, the Spanish ignored North America; to them it was nothing but a vast amount of worthless wilderness. In 1781, while Cornwallis was being blockaded into submission at Yorktown, the British deployed their fleet into the Caribbean to seize a few high-income sugar plantation islands from the French. In 1802, Napoleon Bonaparte sold a third of what is now the United States for 2 million dollars. In 1867 the Czar sold off Alaska for a similar pittance. The existence of Australia was known to Europe for two hundred years before the first colony arrived, and no European power even bothered to claim the continent until 1830. These pieces of short-sighted statecraft, almost incomprehensible in their stupidity, are legendary today. Yet their consistency shows a persistent blind spot among policy making groups as to the true sources of wealth and power. I believe that it is certain that two hundred years from now, the current apathy of governments towards the value of extraterrestrial bodies, and Mars in particular, will be viewed in a similar light.

While I shall return to historical analogies periodically in this paper, the arguments presented here shall not be primarily historical in nature. Rather, they shall be based on the concrete case of Mars itself, its unique characteristics, resources, technological requirements, and its relationships to the other important bodies within our solar system.

Phases of Mars Colonization

In order to understand the economics of Mars colonization it is necessary first to examine briefly the different phases of activity that will be necessary to transform the Red Planet. I define four phases, which I term "exploration," "base building," "settlement," and "terraforming."

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.

Mars would be able to pay for itself through technological innovation 
Zubrin 99 (1999. “The Economic Viability of Mars Colonization” Lockheed Martin Astronautics. American aerospace engineer and author. http://www.aleph.se/Trans/Tech/Space/mars.html)
Interplanetary Commerce

Mars is the best target for colonization in the solar system because it has by far the greatest potential for self-sufficiency. Nevertheless, even with optimistic extrapolation of robotic manufacturing techniques, Mars will not have the division of labor required to make it fully self-sufficient until its population numbers in the millions. It will thus for a long time be necessary, and forever desirable, for Mars to be able to pay for import of specialized manufactured goods from Earth. These goods can be fairly limited in mass, as only small portions (by weight) of even very high-tech goods are actually complex. Nevertheless, these smaller sophisticated items will have to be paid for, and their cost will be greatly increased by the high costs of Earth-launch and interplanetary transport. What can Mars possibly export back to Earth in return?

It is this question that has caused many to deem Mars colonization intractable, or at least inferior in prospect to the Moon. After all, the Moon does have indigenous supplies of helium-3, an isotope not found on Earth and which could be of considerable value as a fuel for thermonuclear fusion reactors. Mars has no known helium-3 resources. Because of its complex geologic history, Mars may have concentrated mineral ores, with much greater concentrations of ores of precious metals readily available than is currently the case on Earth due to the fact that the terrestrial ores have been heavily scavenged by humans for the past 5000 years. It has been shown9 that if concentrated supplies of metals of equal or greater value than silver (i.e. silver, germanium, hafnium, lanthanum, cerium, rhenium, samarium, gallium, gadolinium, gold, palladium, iridium, rubidium, platinum, rhodium, europium, etc.) were available on Mars, they could potentially be transported back to Earth at high profit by using reusable Mars-surface based single stage to orbit vehicles to deliver the cargoes to Mars orbit, and then transporting them back to Earth using either cheap expendable chemical stages manufactured on Mars or reusable cycling solar sail powered interplanetary spacecraft. The existence of such Martians precious metal ores, however, is still hypothetical.

Another alternative is that Mars could pay for itself by transporting back ideas. Just as the labor shortage prevalent in colonial and 19th century America drove the creation of Yankee Ingenuity's flood of inventions, so the conditions of extreme labor shortage combined with a technological culture and the unacceptability of impractical legislative constraints against innovation will tend to drive Martian ingenuity to produce wave after wave of invention in energy production, automation and robotics, biotechnology, and other areas. These inventions, licensed on Earth, could finance Mars even as they revolutionize and advance terrestrial living standards as forcefully as 19th Century American invention changed Europe and ultimately the rest of the world as well.

Colonizing mars is economically viable and would pay for itself as well as spur mass innovation and resource production

Zubrin 99 (1999. “The Economic Viability of Mars Colonization” Lockheed Martin Astronautics. American aerospace engineer and author. http://www.aleph.se/Trans/Tech/Space/mars.html)

Conclusions

We have examined the prospects for colonizing Mars, addressing the question of its economic viability. We have shown, that of all bodies in the solar system other than Earth, Mars is unique in that it has the resources required to support a population of sufficient size to create a new branch of human civilization. We have seen that despite the fact that Mars may lack any resource directly exportable to Earth, Mars' orbital elements and other physical parameters gives a unique positional advantage that will allow it to act as a keystone supporting extractive activities in the asteroid belt and elsewhere in the solar system. We have examined the potential of relatively near-term types of interplanetary transportation systems, and shown that with very modest advances on a historical scale, systems can be put in place that will allow individuals and families to emigrate to Mars at their own discretion. Their motives for doing so will parallel in many ways the historical motives for Europeans and others to come to America, including higher pay rates in a labor-short economy, escape from tradition and oppression, as well as freedom to exercise their drive to create in an untamed and undefined world. Under conditions of such large scale and open immigration, sale of real-estate will add a significant source of income to the planet's economy. However the greatest source of Martian wealth, and the greatest benefit of its existence to the terrestrial world, will be as a pressure cooker for invention and innovation of every type. In analogy to frontier America but going well beyond it, Mars will be a society of self-selected immigrants, operating in a harsh, labor-short environment in which practical innovation and technological acumen will be at a premium. Licensing on Earth of the inventions created under conditions of necessity on Mars will bring vast amounts of income to support the development of the Red Planet, even as these same inventions continue to raise terrestrial living standards and destabilize tendencies that would otherwise exist on Earth towards technological and social stagnation. What the Mediterranean was to the Greeks, what the New World was to the Western Europeans, Mars will be to the pioneering nations of the next several centuries; the engine of progress of the coming era. As America showed in the 19th Century, such an engine of can pull far more than its own weight.

Mars Can Be Terraformed

Mars can be terraformed to support human life

Zubrin 99 (1999. “The Economic Viability of Mars Colonization” Lockheed Martin Astronautics. American aerospace engineer and author. http://www.aleph.se/Trans/Tech/Space/mars.html)
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.

***SOLVENCY MECHANISMS

Government Incentives

Government incentives will ensure efficient access to space resources

Jakhu & Buzdugan, Institute of Air and Space Law, McGill University, 8 (September 2008, Ram & Maria, Astropolitics, “DEVELOPMENT OF THE NATURAL RESOURCES OF THE MOON AND OTHER CELESTIAL BODIES: ECONOMIC AND LEGAL ASPECTS,” Volume 6, Number 3, JMP)

Scenarios for the Development of Natural Resources 

As noted above, space activities were initially the exclusive domain of governments. Yet, the trend of increased involvement of the private sector in space applications has changed the economic and political landscape of space activities, and raises questions about the role that governments and commercial ventures could play in partnership in the exploration and use of space natural resources. The range of plausible scenarios include: governments should be exclusively responsible for executing space activities relating to the exploration and use of space natural resources; the private sector should be allowed to take over the area, with or without initial support from the government; or public private partnerships (PPPs) are established to balance the public obligation to provide safe services, and to find the most cost-effective means for achieving this objective. 

Government’s Changing Involvement 

Nowadays, due to significant budgetary constraints, governments seem to have difficulties making space exploration a spending priority. Even in the U.S., where the government recently made a strong case for efforts to return to the Moon and the Mars, the budgetary realities show the sacrifices required in order to allocate monies to such a project, i.e., it had to postpone or eliminate several projects deemed important by various sectors, such as robotic missions to the icy moons of Jupiter, in particular Europa, which is thought to contain a subsurface sea of liquid water making it a potential candidate for harboring alien life.36 

In addition, it appears unlikely that taxpayers are in favor of funding a large-scale lunar or Mars mission that does not give direct economic payback.37 The need to spare taxpayer money from being spent for Moon and Mars missions was pointed out by Citizens Against Government Waste (CAGW), a non-profit organization in the U.S.38 According to this group’s president, Tom Schatz, 

Mankind’s future in space no longer depends on politicized bureaucracies and tax-funded boondoggles. The success of SpaceShipOne, startup space companies, and the advent of space tourism have opened the door to an exciting future of private enterprise in space. Such endeavors are economical, realistic, and more likely to yield tangible benefits for mankind and taxpayers.38 

The group challenged the usefulness of a U.S. House of Representatives appropriation for NASA’s budget of $16.5 billion, including $3.1 billion for the Moon/Mars initiative. The CAGW pointed out that the International Space Station (ISS) is ‘‘expected to be finished in 2010, 16 years behind schedule, $92 billion over budget, with perhaps one-eighth of the capability that engineers had hoped.’’ This group found a worrisome trend of wasteful government spending in the space arena: ‘‘The ISS is a glaring link in a continuous chain of space projects that are either abandoned, end in disaster, or deliver far less than promised.’’ 39 

In an era when governments are much more cost-conscious in order to reduce government deficits while not increasing taxes, more reliance on the private sector for funding new projects is the likely outcome. Moreover, there is an increasing worldwide towards trend relying on private investors rather than government for development in space.40 

Private Sector’s Possible Involvement 

Many experts argue that when private money becomes involved, the values become cost and efficiency, and thus, commercialization of this area of space applications should be encouraged.41 President Bush’s ‘‘Vision for Space Exploration’’ called for a larger role for private industry in space exploration.42 The Commission on Implementation of U.S. Space Exploration Policy,43 established to formulate recommendations for implementing this new vision for space exploration, released a report44 that stresses the need to transform NASA’s relationship with the private sector to reflect the new space exploration vision. The goal is to ensure a large presence of private industry in space operations by allowing private companies to assume the primary role of providing services to NASA and giving preference in operational activities to competitively awarded contracts with private and non-profit organizations. 45 In this context, ‘‘NASA’s role must be limited to only those areas where there is irrefutable demonstration that only government can perform the proposed activity.’’46 In addition, the report recommends that 

. . . Congress increase the potential for commercial opportunities related to the national space exploration vision by providing incentives for entrepreneurial investment in space, by creating significant monetary prizes for the accomplishment of space missions and technology developments, and by assuring appropriate property rights for those who seek to develop space resources and infrastructure.47 

In view of such governmental policy, a private company, Lunar Transportation System (LTS), has undertaken to ‘‘design, build, ground test, flight test, and operate an Earth-Moon transportation system.’’48 Although initially the U.S. government would be the major customer, it is expected that private sector customers might require future LTS services.49 Explorations of the Moon and other celestial bodies and their natural resources are, undoubtedly, on the serious operational strategies of private enterprises and the potential success of ‘‘private’’ projects, like the one mentioned above, can serve as a stimulus to private sector space.50 

In order for the private sector to find the area of exploration and use of natural resources appealing from a business perspective, several requirements must be met. 

. There must be a market for the products. 

. There must be a reasonable payback time. It is estimated that the private sector will not invest much into technologies or products whose payback exceeds five years, especially if the front end capital cost is large or the risk is perceived as high.51 

. Reasonable access to the resources, and reasonable launch and transportation costs.

. Readily available technology for extraction and processing of natural resources on the Moon and other celestial bodies.

. Manageable risks, such as an adequate insurance environment.

. Legal protection of property rights as to real property and intellectual property. 

Regarding the market for the products, it appears that at least for some resources, such as Helium-3, there will be immediate customers. Although space projects undertaken by private sector utilization of resources are characterized by high front-end investment, long payback time, and high risk, relative to most other non-space business ventures, in the case of space natural resources utilization, it is estimated that the initial quantity of resource required until payback would be less than what was required in the case of the building a major transcontinental pipeline and approximately the same as for a large offshore oil exploration and production projects.52 

Even though the costs of getting to the Moon, Mars, and other celestial bodies and of returning to Earth are so high that the commercial exploitation of space natural resources is economically unfeasible at the present time,53 costs should not halt commercial initiatives because of the following reasons. 

. The cost of space resource utilization is comparable to largescale terrestrial projects, and the actual launching cost will not be the main cost item in the project budget.54 

. The high cost of space launch drives up the market price and profitability of space resources. If space launch costs come down, the price of products and services from space resources will come down, and so will the profit.55 

. There is no reasonable expectation that space launch projects currently under development by governments will dramatically reduce the cost of launching from Earth. Instead, cost reductions will occur as a result of more private ventures entering into the market.56 

. Space resources utilization is estimated to have a shorter payback time than many projects of the same amount of investment on Earth, at current space launch costs.57 

One element that plays a major role in the future of commercialization of exploration and use of space resources is the issue of protection of property rights. A strong private property regime can encourage commercialization and settlement of outer space. A communitarian property system will inhibit economic development and leave exploration and settlement in the realm of governments, who cannot always afford to undertake such activities.58 Experts anticipate an integrated system of lunar and asteroid mining, habitation in outer space, and space-based solar power generation. In such scenarios, the right to maintain a facility in a given location relative to another space object, or the right to exploit a given mineral deposit on a celestial body, may lead to conflicts. The institution of real property appears to be an efficient method of allocating limited resources, like materials and location.59 According to Wayne White: 

A regime of real property rights would provide legal and political certainty. Investors and settlers could predict the outcome of a conflict with greater certainty by analogizing to terrestrial property law. Settlers and developers would also be reassured knowing that other nations would respect their right to remain at a given location.60 

Mineral rights, spectrum rights, rights of way, orbital slots, intellectual property, and title deeds are essential factors in accomplishing an optimal development environment for space resource utilization.61 A private company would likely not invest in lunar or asteroid prospecting and mining until private property rights are guaranteed; investors prefer to be protected against unlawful interference from others.62 The provisions of international space law addressing the issue of property rights in outer space are discussed later in this paper. 

To summarize this section, one can anticipate that the discussion over the need for a regime providing for property rights is likely to become increasingly debated as space develops. As mentioned above, in the U.S. the report published by the Commission on Implementation of U.S. Space Exploration Policy recommends that ‘‘Congress increase the potential for commercial opportunities related to the national space exploration vision by . . . assuring appropriate property rights for those who seek to develop space resources and infrastructure [emphasis added].’’ 

Government incentives are key to jumpstart private sector space development

Jakhu & Buzdugan, Institute of Air and Space Law, McGill University, 8 (September 2008, Ram & Maria, Astropolitics, “DEVELOPMENT OF THE NATURAL RESOURCES OF THE MOON AND OTHER CELESTIAL BODIES: ECONOMIC AND LEGAL ASPECTS,” Volume 6, Number 3, JMP)

The next section turns to the issue under debate as to whether the government should get involved in assisting large-scale development of the space field by the private sector, and if so, what are the ways in which governments can get involved. 

Government Incentives to Promote Private Sector Involvement 

Given the perceived difficulties that confront private companies from starting large-scale development of space applications related to natural resources from the Moon and other celestial bodies, governments should assist the private sector in several ways. It can be expected that the private sector might take over once the difficulties of covering the start-up costs and building initial infrastructure are overcome. Assistance can take on different arrangements discussed below. 

1. Funding Basic Research and Development (R&D). Especially in those areas where R&D costs are high, the payback times are long, and the perceived risks are high, governments could provide funding for R&D.63 The results of government-funded R&D should be made available to all competing private companies, thus ensuring a basis for fair competition.64 

2. Funding Deployment of Initial Infrastructure. Governments should fund the initial infrastructure, for example, a space station and interorbital vehicles.65 The services provided by such infrastructure should be auctioned to the highest bidder, however, the private sector should be allowed to provide additional services. Once the private sector starts providing the same services, the government should let the private sector take over that market.66 

3. Providing a Guaranteed Market/Initial Customer. Here, the government should not fund any development, but simply guarantee a minimum market for the products resulting from the extraction and use of space resources. The private sector needs to be sure that if they produce, for example, fuel propellants or radiation shielding from lunar materials, these products not only will be marketable, but that there is an immediate customer for them and there is a guaranteed price for products and services from space materials.67 Governments could guarantee that they would buy a certain quantity of such products at a certain price in case no other customer made a similar offer. Obviously, if a private customer offers a higher price, the government is relieved of the obligation to buy the products.68 

4. Providing Government-sponsored Insurance. Since space based activities are high risk, the insurance costs to cover such endeavors are also very high.69 Buying sufficient insurance is, in many instances, an obstacle for start-up companies to get into the space business. Governments could cover partially the insurance associated with carrying out exploration and extraction of resources on the Moon or other celestial bodies.70 In this way, the start-up costs and the risk for interested private companies would be reduced. 

5. Enacting Legislation Providing the Necessary Regulatory Framework for Promotion and Liberalization of Commercial Space Activities. Governments should adopt laws and regulations that would clarify issues of private property and intellectual property related to exploration and use of space natural resources consistent with their international responsibilities. Also, a proper regulatory framework needs to address issues of public interest and safety. Steve Doyle summarized the role of governments: ‘‘The function of governments is to protect the public interest by licensing or otherwise regulating the use of resources and ensuring that commercial operations are safe and environmentally acceptable.’’71 

6. Granting Tax Incentives and Loans at Preferred Interest Rates. Following the same rationale as above, it is suggested that governments should provide interested private companies with tax incentives and loans at lower interest rates than high-risk loans. 

7. Sponsorship of Development of Appropriate Technology and Systems Development. Such initiative is undertaken in the U.S. where NASA’s Centennial Challenge program cosponsors with the X-Prize Foundation a competition offering $2 million to the private company that designs a Lunar Lander Analog. This challenge aims to stimulate the development of the kinds of ‘‘rockets and landing systems that NASA needs to return to the Moon, while also accelerating the development of the private sub-orbital space flight industry.’’72 

Government assistance key to spurring resource development on the moon

Cheetham & Pastuf, 8 – Research Associate at the Goddard Space Flight Center NASA Academy (Brad and Dan, students in Department of Mechanical and Aerospace Engineering at the University of Buffalo, “Lunar Resources and Development: A brief overview of the possibilities for lunar resource extraction and development,” http://www.eng.buffalo.edu/~cheetham/index_files/Moon%20Paper%20441.pdf, JMP)

Section 3. Government’s role in Lunar Development

Just as the early colonies of the Americas were governed by the laws and protected by the armies of Europe, future lunar assets and colonies will require similar assistance from the governments of Earth. Humanity will only remain permanently on the Moon if there are profits to be made there. Thus much of the development of the Moon will require large investments and long term financial commitments from private corporations and investors to be successful. These investments must be protected and sanctioned by government bodies. Space law is thus extremely important and has the potential to be a very significant challenge in the development of the Moon.

According to the United Nations Outer Space Treaty, which was signed by all major space-faring nations, countries are responsible for spacecraft that launch from their territory. Due to this clause the decision of a “Launching State” is very important. Because countries are liable for craft launched from their territory, various countries have established differing laws governing launches and spacecraft (Benkö). Once a private company has acquired the support of a “Launching State”, their craft can be launched on its mission. If this mission is to a location such as the Moon, then many questions linger about what operations can take place and who owns materials and mineral rights.

Short term government investment is critical --- kick starts private sector action

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

How should we go about this important undertaking? A good analogy to look at is the U.S. railroad system. The greatest obstacle for the first railroad developers was financial risk. Purchasing right of way, paying wages for large workforces and buying materials and equipment were prohibitively expensive. But the federal government stepped in, orchestrating massive land grants and other incentives. Once initial government investment was assured, enterprising developers invested enormous sums to bridge vast valleys and tunnel through enormous mountains.

Today we are faced with similar obstacles in the development and use of space for the benefit of humanity. Potential space developers face enormous up-front costs for high-risk, long-term returns on investment. To capitalize on the tremendous moon-based opportunities, our nation should establish the basic infrastructure for a transportation system between the Earth and the moon and a sustainable human settlement on the moon. Once this initial investment is made, commercial revenue-generating activities can be established. Just as our investment in the railroad, interstate road system, hydro-electric dams and other large federal projects have been paid back many times over by increased productivity and quality of life, so will our investment in lunar infrastructure.

We are poised on the doorstep of an incredible opportunity to benefit all of humanity. We have the technology and the ability to make this a reality — we need only the will to see it through. We need to choose a course toward the utilization of space to increase our available resources, global prosperity, quality of life, technological advancement, and environmental stewardship. Just as we look back and thank those before us for developing things most of us take for granted such as railroads and highways, the generations to come should be able to look back and thank us for committing to sustainable space exploration. 

Government encouragement is key to spur commercialization of space

Jakhu & Buzdugan, Institute of Air and Space Law, McGill University, 8 (September 2008, Ram & Maria, Astropolitics, “DEVELOPMENT OF THE NATURAL RESOURCES OF THE MOON AND OTHER CELESTIAL BODIES: ECONOMIC AND LEGAL ASPECTS,” Volume 6, Number 3, JMP)

Conclusion 

We witness that governments around the world are opening the space industry for private investment. Various space application sectors witnessed significant developments with the active involvement of the private sector. Commercialization appears to be a natural sequel to the initial phase of space exploration of space resources. This process will bring efficiency in operation and will encourage effective use of space systems and it is likely to lead to a reduction in the government subsidies and the burden on taxpayers. Albeit there is a fair level of confidence in the potential of commercial uses of space, governments need to place a growing emphasis on encouraging private sector’s involvement in the exploration and use of space resources. 

The often cited regulatory barriers under the current international legal regime, such as the licensing requirement, the ‘‘common heritage of mankind’’ principle and the protection of real property and intellectual property rights are not in fact insurmountable obstacles to the development by private entities of natural resources of the Moon and other celestial bodies. 

Competitive Procurement

The Federal Government can effectively utilize the private sector through competitive procurement

Lester, Research Scientist, McDonald Observatory at UT Austin, 4 (4/1/04, Daniel F., “LUNAR SCIENCE AND RESOURCES: FUTURE OPTIONS,” HEARING BEFORE THE SUBCOMMITTEE ON SPACE AND AERONAUTICS COMMITTEE ON SCIENCE HOUSE OF REPRESENTATIVES ONE HUNDRED EIGHTH CONGRESS, http://www.gpo.gov/fdsys/pkg/CHRG-108hhrg92757/pdf/CHRG-108hhrg92757.pdf, JMP)
Q1. Please provide your views on what roles the private sector, including businesses and educational institutions, can contribute to the successful development and exploitation of lunar resources, and to the provision of services in support of NASA’s lunar exploration program.

• Based on current capabilities, do you believe the private sector has unique expertise needed by NASA to return to the Moon?

• What are the biggest obstacles to private sector participation in lunar exploration and resource exploitation activities?

• Once NASA has established a long-term presence on the Moon, are there markets you believe could be exploited by private industry, and if so, what might they be? 

A1. The effort to develop and exploit lunar resources, should they be found to be present in quantities that would make such exploitation cost effective, will take a long time. Even in the new Vision for Space Exploration, it may be several decades before such exploitation can be achieved. With this understanding, concern about sustainability of the Vision plan across many Congresses and many Presidential administrations is an important one, and such concern should be applied to the private sector as well. To the extent that our country is dedicated to making lunar development happen, reliance on the private sector to take a leadership role in doing it must be couched in a certain level of long-range business planning that we are not used to seeing. This mismatch of planning time scales is perhaps the biggest obstacle to private sector participation, if not leadership, in space exploration. If resources— in particular water for life support and propulsion—are to be found on the Moon where the low gravity makes supply of exploration missions energetically less costly, the private sector could be called upon by the space agency to bid on such supply efforts. Market forces could then decide whether such supply is better done from the surface of the Earth, where resources are cheap but transportation more costly, or from the Moon, where the reverse may be true. Such a market-based approach is feasible, however, only if the exploration plan is structured with regular short-term opportunities for success and return on investment. Without such shortterm opportunities, we should not assume that the private sector will significantly invest in opportunities that are several decades out. 

The importance of educational institutions in the success of lunar development can be understood from this same perspective of sustainability. The students we train now are the science and technology leaders of the future. They carry with them into their careers the motivation and rationale for the exploration agenda. The exploration initiative as a whole will be driven by those who can think outside the box, accept risks, and be able to map the excitement about space travel onto national priorities and long-range business success. While students do not have the experience to carry out the detailed efforts required, they are better able to look beyond yearly balance sheets for corporate profits, and make these strategic leaps. Providing schools with mechanisms for a general sense of ownership in space travel is thus a wise national investment. Such mechanisms for ownership could be training partnerships with the space agency and space entrepreneurs, challenges and contests, and drawing clear lines between technology needs of all kinds and space efforts. It is clear to me, from a university environment, that space efforts are exciting to everyone, but those who would enter the workforce developing microprocessors, building bridges, and understanding the molecular processes in cells do not feel as linked to space exploration as those few who design rocket engines and space telescopes. That has to change. For younger students, it is less important to cultivate understanding of space technology and astrophysics than it is to cultivate an appreciation for exploration. We teach social studies and history. Why don’t we teach exploration? Curriculum that highlights the achievements of explorers (whether they be scientists, ship captains, or inventors) and teaches exploration as a national priority builds in children the kind of national self-image that the Vision initiative will need several decades hence. 

Whether or not the private sector is called upon in this way, it is clear that development of the Moon must be clearly and conspicuously coupled to a real national need, such that we are willing to spend money to underwrite and bring enthusiasm to it. This national need could be driven by resource development (supply of exploration missions with, e.g., water, as above), return to Earth of lunar-unique resources (e.g., 3He), or simply national pride and accomplishment. Our lunar program of thirty years ago was clearly based on the latter, and our success was astonishing. We now measure our ability as a nation to do hard things against our national effort to go to the Moon—one of the hardest things ever done by mankind. The can-do spirit that drives our nation has some grounding in this success, I believe. 


The importance of a long-term presence on the Moon within the new Vision for Space Exploration has yet to be established. As the plan states, the scope and types of human lunar missions and systems will be determined by their support to furthering science, developing and testing new approaches, and their applicability to supporting sustained human space exploration to Mars and other destinations. Should long-term presence on the Moon become part of the new Vision plan, it can be assumed that it is because such presence brings value to the enterprise and as such offers obvious opportunities for private industry in the market-driven model proposed above. Private industry is much better suited to supply-and-demand roles than the Federal Government. In the same way that private industry is now used routinely by the Federal Government in a cost-conscious manner through competitive procurement to maintain and operate federal investments, whether for science management, resource development, or facility operations, so it can be on the Moon. To the extent that such efforts have to be consistent with a broader operations plan, as it is at military bases and agency centers on Earth, these efforts will likely have overall management by the space agency. Should lunar resource development or manufacturing eventually find markets that are external to federal investments (for example, if 3He is mined on the Moon specifically for marketable power production on Earth) this model will need reevaluation.

Public-Private Partnerships

Public private partnerships spur space development

Jakhu & Buzdugan, Institute of Air and Space Law, McGill University, 8 (September 2008, Ram & Maria, Astropolitics, “DEVELOPMENT OF THE NATURAL RESOURCES OF THE MOON AND OTHER CELESTIAL BODIES: ECONOMIC AND LEGAL ASPECTS,” Volume 6, Number 3, JMP)

Public Private Partnerships (PPP)

The concept or model of PPP is generally defined as ‘‘partnerships between the public sector and the private sector (industry), for the purpose of delivering a project or a service traditionally provided by the public sector.’’73 In most instances, the public sector contracts for infrastructure development and deployment as well as for management and operations where risks are allocated between the public and private sector.74 The procurement of a service under a PPP opens a wide range of options for public entities that do not have the skills to carry out a particular project or have budgetary constraints.
PPPs are likely to generate substantial benefits for customers and taxpayers if the appropriate allocation of responsibilities between the private customer and the public contractor is achieved. In terms of risk allocation, the controlling principle for PPPs is that a risk should be transferred to the party best able to manage or control it.75 Typically, the private sector assumes the design, development and construction risks, the operational and maintenance risks, the performance risks, inflation risks, and other financial risks. On the other hand, the market risks and residual value risks, dependent on the duration of the contract and the nature of the assets, are shared between the private and public sector. The policy and legislative risks are allocated to the public sector.76

In the space sector, relevant examples of PPPs include the Skynet 5 project, undertaken in the United Kingdom (UK), and the Galileo concession. In the former instance, the British Ministry of Defense (MOD) selected the PPP model to conceive a military satellite communications system destined to replace the MOD’s Skynet 4 satellites. It was estimated that the PPP model would save the UK government £500m over the lifetime of the contract.77 Under the 15-year concession contract, a private company delivers core military satellite communications to the UK armed forces, also having the permission to commercialize spare capacity to third parties. The arrangement involves taking over the ownership and operation of the existing Skynet 4 infrastructure and incorporating two new Skynet 5 satellites and the associated ground segment. Full service availability is expected in 2008.78 

The Galileo project started in 1998 when the European Commission (EC) announced plans to develop a European Global Navigation Satellite System (GNSS) in coordination with ESA. For the deployment and operation of Galileo, a 20-year PPP scheme was proposed as what was believed to be the most cost-effective way to meet the public sector’s objectives, while attracting private investment. In this particular PPP scheme, the public sector represented by the EC and ESA were to be responsible for the definition and development and in-orbit validation phases, which will include the launch and testing of four satellites. The deployment and operation phases were to be managed under a PPP with a private Galileo concessionaire, who should have completed the 30-satellite constellation, the afferent ground segment, and provide the users with Galileo services. The involvement of private finance was expected to reduce the need for public contributions over the 20-year concession period. However, due to failure to agree on how to organize the public consortium, the EN decided in June 2007 to abandon the idea of a partnership with the private sector and opt for an exclusive public funding of the project.79

PPP projects are one way to provide win-win situations for both the public and the private sector.80 However, not all states have the required legal framework to allow for implementing PPP models. In any event, it is clear that private companies are becoming active players in the global space industry. For this to be fully realized, the shortage of public funds and inherent inefficiencies of government operations and undertakings are important to be addressed. As such, the role of the state might not diminish, but would change from the developers and operators of space systems to the regulators of space activities. To expand and flourish, private entities need minimum interference from the government. Unfortunately, primarily due to the dual purpose character of space technology and operations, state control over private companies is not likely to be lessened.

***SOLVENCY

Plan --> Sustainable Space Presence

Lunar mining is key to a sustainable presence in cislunar space 

Spudis 11 – Senior Staff Scientist at the Lunar and Planetary Institute in Houston (Summer 2011, “Lunar Resources: Unlocking the Space Frontier” Vol. 23 No. 2 Ad Astra. http://www.nss.org/adastra/volume23/lunarresources.html)
Water on the Moon
Water-ice in these cold areas of the Moon is present in a variety of concentrations. The Chandrayaan-1 spacecraft found spectral evidence for an extremely thin layer of water molecules at the highest latitudes on the Moon. This water is in motion, as local heating by sunlight drives the water toward cooler locations. Thus, over time, there is a net addition of water to the polar regions.

Water vapor was detected above the lunar South Pole by the Moon Impact Probe on Chandrayaan-1. The LCROSS impactor threw water vapor and ice particles into space, which told us that ice is present in at least this dark region near the South Pole. Finally, the Mini-SAR imaging radar on Chandrayaan and Mini-RF radar on LRO found evidence of nearly pure water deposits several meters thick within some of the dark, shadowed craters near the poles. Tens of billions of metric tons of water are suggested by these findings. Water is the most immediately useful product we can produce in space. It supports human life, both for drinking and breathing (when dissociated into its component hydrogen and oxygen). It is excellent radiation shielding, providing the most mass-efficient shielding material we know. Water is also a medium for energy storage, as it can be cracked into its component gases by electrolysis from solar power during daylight, then recombined into water at night to generate electrical power. Finally, water can be processed into liquid hydrogen and oxygen propellant to re-fuel spacecraft both on the lunar surface and for export to cislunar space.Mining for the Future
The extraction and processing of lunar polar water permits us to build a reusable, sustainable presence in cislunar space — the space where nearly all of our space assets reside. By building a space transportation system that uses the resources of the Moon for provisioning and refueling, we have in effect created a transcontinental railroad in space. And like its namesake, such a system will open up the new frontier of space to exploration, science, business, and settlement.

Plan --> Lunar Bases

Helium-3 mining will lead to the development of lunar bases

Bilder, Prof of Law at University of Wisconsin, 10 (January 2010, Richard B., Fordham International Law Journal, “A LEGAL REGIME FOR THE MINING OF HELIUM-3 ON THE MOON: U.S. POLICY OPTIONS,” 33 Fordham Int'l L.J. 243, JMP)

Whether the production of lunar He-3-based fusion power will prove commercially viable remains a complex and disputed question. The commercial success of such a development will clearly depend, among other things, on the parallel and integrated achievement of both economically efficient He-3-fueled fusion power reactors and a sustainable lunar mining enterprise capable of economically extracting and returning to Earth an assured supply of He-3 to fuel such reactors; neither is worth pursuing without the other. However, the development of He-3-based fusion need not start from scratch, but instead will likely build on the substantial research and investment already committed to the development of fusion power more generally in ITER and other already ongoing projects. Moreover, the development of lunar He-3 mining can similarly build on - and indeed form an additional rationale for - the already existing  [*256]  commitment of various space powers to establish lunar bases. As indicated earlier, lunar mining activities may be worth developing not only to extract He-3 from the regolith, but also to obtain a variety of other byproducts highly useful for the support of lunar bases. n35

Minerals on the moon can be used to establish permanent bases

Jakhu & Buzdugan, Institute of Air and Space Law, McGill University, 8 (September 2008, Ram & Maria, Astropolitics, “DEVELOPMENT OF THE NATURAL RESOURCES OF THE MOON AND OTHER CELESTIAL BODIES: ECONOMIC AND LEGAL ASPECTS,” Volume 6, Number 3, JMP)

Natural resources discovered on the Moon include oxygen from the lunar soil, water from the ice poles, and numerous volatile gases that can be used to supply fuel and construction materials. All these resources can be exploited for permanent bases on the lunar surfaces and space missions to/from the Moon.1 Perhaps, the most valuable resource on the Moon is Helium-3, a fuel that can be used to support a future development of nuclear fusion for energy. Helium-3 is considered by some experts as an ideal fuel because it is powerful and has the advantage of generating very little radioactive by-product.2 While scarcely available on the Earth, Helium-3 is estimated to be plentiful on the Moon.3 Experts argue that this rare isotope could be extracted and transported to the Earth using existing terrestrial mining technology.4 

Plan creates permanent moon-base/colonization

Brearley 6—University of Southampton research student (Andrew, “Mining the Moon: Owning the Night Sky?”, Astropolitics, 4:43-67, OCRed, ZBurdette)

Freedom of scientific investigation and construction of lunar bases suggest that states have the right to use lunar resources. As discussed above, the cost of transporting materials from the Earth to the Moon is such that utilizing lunar resources is of paramount economic importance for a long-term human presence on the Moon. The provisions of the CHM, within the Moon Agreement, discuss ‘natural resources’ which may be found on the Moon. The reference to an ‘equitable sharing by all State Parties in the benefits derived from those resources’ conceptualizes them in similar econ-omic terms to the mineral deposits on the deep seabed that the CHM provisions in UNCLOS III seek to regulate, that is, resources that could be returned to the Earth and sold. Such an interpretation of this treaty’s provisions does not have direct applicability to the resources of the Moon being used in situ as the construction materials for a lunar base, or the means of supporting a permanent human presence. Paragraph 4 of Article 11 reads, ‘State Parties have the right to exploration and use of the Moon without discrimination of any kind.’ This provides weight to the perspective that a state retains the right to use lunar resources to construct a base, and to use polar ice to support human life, on the grounds that the base is a means of conducting further scientific exploration of the Moon.

Plan --> Science

Exploring the moon opens up the solar system to scientific investigation

Spudis, 6/21/11 – Staff Scientist at the Lunar and Planetary Institute (Paul D., Air & Space Blog – The Once and Future Moon, “Midwinter,” http://blogs.airspacemag.com/moon/2011/06/midwinter/)RK

Science is great and knowledge always has both practical and intangible value, but it is a small part of the motivation for exploration.  The Antarctic is a continent for science but only by mutual agreement of the international community.  The riches of Antarctica remained locked up as scientists hunt its surface for fallen asteroids and evidence for global warming.  Some think this is a template for space exploration; others find such an idea anathema.  Science stagnates when exploration stalls.  If we were exploring the Moon, scientists would find a bounty of extraterrestrial samples and have an unparalleled opportunity to study the record of Earth’s climate locked in eons of undisturbed solar wind in the lunar regolith.  Once humanity and technology are able to utilize the Moon’s resources to break the tyranny of the rocket equation, the vast riches of our Solar System will open to explorers, entrepreneurs, settlers, and scientists alike.

Mining Water --> Spillover

Water mining on the moon leads to spillover- makes all other resources commercially viable.

Foust, 10 – editor of The Space Review (11/22/10, Jeff, The Space Review, “Where first for space resources?”, http://www.thespacereview.com/article/1729/1) NYan

Mining water on the Moon, he added, could open the door for accessing other lunar resources. “Once we start extracting and using anything, from anywhere, for any purpose, the incremental cost of adding one more kind of resource that we extract and use is next to nothing compared to the cost of getting there in the first place,” he said. “It really is an irreversible tipping point. Once we figure out how to make it make money for anything, we can start figuring out how to make it make money for everything.”

Plan Affordable/Feasible

Transportation costs will drastically drop – makes mining and tourism profitable

Dinkin, 4 (12/6/2004, Sam, The Space Review, “A lunar vision at $2,000/kg,” http://www.thespacereview.com/article/284/1, mat)

 The current issue of The American Enterprise is titled “Look Heavenward?” It takes a hard look at space motivations and find them wanting. William Tucker’s piece, “The Sober Realities of Manned Space Flight” makes some tough critiques of the space program past, present and future. So is the future golden or leaden?

There are some unreasonable criticisms in the piece. It repeats a bogus price tag for exploring Mars: the $500-billion number deconstructed by Dwayne Day back in March (see “Whispers in the echo chamber”, The Space Review, March 22, 2004). While not endorsing the $500-billion number, Tucker strongly criticizes lower numbers. I think a $10-billion prize would do the job nicely with zero risk to the taxpayer of overruns.

Tucker also said that, “It was more than a century before Columbus’s discoveries led to any attempts to colonize the New World.” It’s true that it was over a century before the English colonized North America after Columbus’s discovery of North America. But the Spanish colonized North America less than 20 years after Columbus’s discovery and the Caribbean in the same decade as the discovery.

I concur with him that the scientific justification of Moon and Mars missions do not really support the cost of the missions.

Tucker finally notes that 16th century Spain “bankrupted itself in pursuing the Age of Discovery.” Tucker is omitting the part about ships filled with American gold and silver filling the coffers of the Spanish. I would take the roller coaster ride of rags-to-riches-to-rags over the slow-turtle rags-to-rags-to-riches English approach to colonization, but that’s just me.

I concur with him that the scientific justification of Moon and Mars missions do not really support the cost of the missions. The money spent on the space shuttle and ISS could probably be redeployed to better uses. Two uses that Gregg Easterbrook suggests are nuclear propulsion and a search and destroy mission for asteroids and comets with our name on them. These are a good start.

Both Easterbrook and Tucker nominate lunar colonization and reject it. Easterbrook says:

A research base on the moon? Surely moon researchers would discover many things about the origins of the solar system that would be of interest to geologists. Maybe they’d make some stunning finding like the wreckage of an alien space probe. But would anyone like to bet?

Given that today’s nobody-knows-what-it’s-for Space Station has already cost up to $80 billion, a manned base on the moon, farther away and requiring extra descent and ascent energy, might cost at least three times as much. Odds are the yield in human knowledge would be small compared to, say, spending the same amount on medical research. And please don’t tell me we would mine the moon’s resources. Almost all primary commodities are already in oversupply on Earth, while no one mines Antarctica, though that’s possible at a minute fraction of the cost of moon mining.

Gold and other commodities are not in oversupply—supply and demand are always in balance. Gold still costs $20,000 per kilogram and platinum $30,000/kg. Dennis Wingo makes a case that it will be easier to find platinum group metals on the Moon than in Antarctica. The trip from the Moon to Earth is mostly downhill. If smelting can take place on the Moon, transportation costs are not prohibitive even without the use of lunar oxygen. Of course, carting up some prospectors, a smelter, and a truck, as well as figuring out a way to make it all work under extreme conditions, makes the project tenuous.

There is an alternate compelling vision: one of colonization by space adventurers.

An estimate of $2,000/kg round trip from the Earth to the Moon is not so far fetched, given that much of that is to get to Earth orbit. SpaceX is quoting $15.8 million for 5,450 kilograms to the ISS or $2,900/kg. That corresponds roughly to $15,000/kg to the lunar surface. With regular service like airlines in the form of reusable rockets, we might expect the cost of the service to drop to about triple the fuel cost. A Falcon 5 hefts about 170,000 kilograms of propellant for a mass fraction of about 94%. With NASA paying about $0.20/kg for oxygen and the price of jet fuel at around $0.70/kg, and with a mix ratio of 2.5-to-1 oxidizer-to-fuel, that would give us about $35,000 for fuel and $25,000 for oxygen. So if the goal is $180,000 to orbit for a Falcon 5-class launcher, or $33/kg, then maybe $165/kg to the Moon is feasible. $2,000/kg is a bit more than the geometric mean between $165/kg and $15,000/kg. That might enable visitors at least even if the prospectors stay home.

Tucker says that visitors won’t find much:

The moon is not a virgin continent waiting to be inhabited, but a barren oxygen-less desert that will have to be claimed inch by inch. At best, it will require the construction of huge, closed-in Earth-like environments that would have to be provisioned continuously.

There is an alternate compelling vision: one of colonization by space adventurers. There is, in fact, tons of oxygen waiting to be cracked out of the lunar regolith. If there is water at the poles, there will be one fewer resource to bring and rocket fuel can be cracked on site. Even if only hydrogen is shipped from Earth, lunar oxygen makes rocket fuel and topping off the water recycler much cheaper on the Moon than if oxygen had to be shipped up.

A “closed-in Earth-like environment” reminds me of walking from building to building on the second floor when it is snowing in Boston. The facilities would not be too much different from malls besides being airtight. The customizations required for Moon living would be on the same order as the cost of porting the material at $2,000/kg. Suppose it costs another $2,000/kg.

I think the typical space adventurer could spend a wonderful time in one-sixth g for a couple weeks with only a few hundred kilos of consumables imported from Earth. Bancroft and Arnesen carried only 100 kilograms of gear for their 100-day expedition to Antarctica. In situ oxygen and recycling or local production of water make that level of consumption luxurious. The durables could then be reused by other adventurers. Two thousand kilograms of durable gear could make the lunar glass air tight and compelling architecturally. Custom furniture ought to do nicely. That’s nothing if it gets used by 500 adventurers before it wears out. They promise not to sit too heavily on the chairs.

If net consumption could be kept down to 100 kilograms of consumables a year, that would be maybe $500,000 a year to stay on site, competitive with oilrigs.

So picking up the calculation again, if we have regular tourist service at $2,000/kg delivered to the surface, we might expect a few hundred kilograms of ship and a few hundred kilograms of supplies to arrive with each adventurer. Suppose it ends up being 1,000 kg. I think we would see a pretty good demand at $2 million each for a two-week stay on the Moon. With Futron predicting a demand of 60 folks to orbit at $5 million each in 2021, I think we might see accommodations for eight filled nicely at $2 million each for a two-week stay. If you double the price of the flight, you can still keep the price at $1 million per week by requiring a minimum four-week stay. It would give “lunar month” a whole new meaning. $400-800 million a year in revenue won’t support an $80-billion manned base on a commercial basis, but it certainly could defray the operating cost of a mixed-use station.

The lunar immigrant would need to live a more austere existence to keep the kilograms down. If net consumption could be kept down to 100 kilograms of consumables a year, that would be maybe $500,000 a year to stay on site since cargo does not need as much in the way of life support during transit. That price sounds competitive with oilrigs. I think maybe the tourists will be served by locals. Perhaps they can pan for gold in their spare time. 

Lunar mining requires minimal investment and technological development 

Spudis and Lavoie 10– * Senior Staff Scientist at the Lunar and Planetary Institute in Houston AND **Director of the newly created Space Systems Programs/Projects Office at the Marshall Center (12/19/10, “Mission and Implementation of an Affordable Lunar Return,” Space Manufacturing, pgs 6-7, http://www.spudislunarresources.com/Papers/Affordable_Lunar_Base.pdf)

ESAS – Exploration Systems Architectural Study

At least three different studies examined the cost problems of the ESAS architecture and offered alternatives that cost less, take less development time, and are adequate for lunar surface return. One approach uses the commercially available Delta IV and Atlas V Evolved Expendable Launch Vehicles (EELV) and orbital propellant depots to perform lunar return (Zegler et al., 2009). This approach has the advantage of using existing launch vehicles but development of propellant depots is required to permit journeys beyond LEO. Two other approaches use existing Shuttle hardware to create new launch vehicles capable of launching lunar spacecraft in two or three pieces, which are then assembled in low Earth orbit for trips outward. Two concepts – DIRECT and Shuttle side-mount (SSM) – take advantage of the existing space industrial base, including tooling and assembly facilities, as well as the existing processing and launch infrastructure at Kennedy Space Center, to create new vehicles that can deliver tens of metric tonnes to LEO. The advantage of this approach is that we launch what is needed to go to the Moon complete and no depots are required; the disadvantage is that there is some new vehicle development needed. The use of existing Shuttle piece parts keeps this to a minimum. We assume the use of multiple launch vehicles, using the best available assets to meet given payload and mission requirements, including EELV to launch early lunar surface robotic assets. A Delta IV Heavy and large Atlas V (551) can place 1-2 mT on the surface of the Moon. This is enough payload capacity to deliver significant capability to the Moon. We begin by conducting detailed robotic site exploration and characterization of the poles. We know enough to pick promising landing sites, however, strategic knowledge about the physical state, distribution, conditions and quantities of lunar volatiles must be gathered from surface lander and rover missions. The development of a heavy-lift vehicle adds capability to our architecture but is not an absolute requirement for early missions, although we recognize that other strategic considerations (such as preservation of HLV infrastructure) may require the near-term development of such a vehicle. A Shuttle-derived vehicle has the least impact on existing facilities and the least amount of new development and thus, lower total cost. A single Shuttle side-mount (SSM) can launch about 70 mT to LEO and place 8-9 mT on the lunar surface. Two SSM launches can fly an entire human lunar mission; this is an important capability in the lunar return program. Once we have established a foothold on the Moon and have the capability to at least partly supply ourselves from lunar materials, the need for a very heavy lift vehicle lessens. In fact, the best time for the creation of propellant depots is after we are able to supply them with lunar propellant. Such an approach makes human planetary missions easier; the dead weight of propellant (at least 80% of the total mass of the spacecraft for a human Mars mission) need not come from the deep gravity well of Earth. Much of the current debate about launch vehicles stems from the mission or objective of human flights beyond LEO. We believe that the fundamental objective of such flight is to extend human reach and presence from its current limitation in LEO to all levels of space beyond. To that end, we are agnostic on the need for any specific launch vehicle solution; our goal is to make complete dependence on such vehicles unnecessary as rapidly as possible through the use of offplanet resources. If a heavy lift vehicle is available early in the program, we will use it. If one is not, we will use other launch vehicles. Because we must scope the total effort within an assumed budget profile that would be available to NASA for any launch vehicle development as well as all mission hardware development, we developed an architecture that accomplishes the goal while fitting under the budget. We assume that a medium heavy lift launch vehicle (~70 mT) will be available during the later phases of our program (when humans are needed on the Moon.) Our particular architecture uses such a vehicle and reflects the cost of its development and operations, but other solutions are possible within the assumed budget wedge used by the Augustine Committee (2009). 

Lunar mining is key to deeper space exploration and mining, and fits within the projected budget constraints

Spudis and Lavoie 10– * Senior Staff Scientist at the Lunar and Planetary Institute in Houston AND **Director of the newly created Space Systems Programs/Projects Office at the Marshall Center (12/19/10, “Mission and Implementation of an Affordable Lunar Return,” Space Manufacturing, pgs 4-5, http://www.spudislunarresources.com/Papers/Affordable_Lunar_Base.pdf)

We desire to extend human reach in space beyond its current limit of low Earth orbit. The Moon has the material and energy resources needed to create a true space faring system. Recent data show the lunar surface richer in resource potential than we had thought; both abundant water and near-permanent sunlight is available at selected areas near the poles. We go to the Moon to learn how to extract and use those resources to create a space transportation system that can routinely access all of cislunar space with both machines and people. Such a goal makes our national space program relevant to national security and economic interests as well as to scientific ones.

This return to the Moon is affordable under existing and projected budgetary constraints. Creation of sustainable space access opens the Solar System to future generations. Having access to the Moon and the ability to use its resources is more important than how we go or how soon we get there. This architecture can relax schedule to fit any monetary or programmatic shortfall, as well as accelerate schedule if funding increases. But regardless of program pace, our goals and tactics remain the same; open the space frontier for a wide variety of purposes by harvesting the material and energy resources of the Moon. The decisions we make will determine if our long-delayed journey into the cosmos can begin. 

Basing doesn’t have to turn a profit- eventually will enable large scale space construction

Lardas, 8- degree in engineering, works on space navigation and structural analysis at the Johnson Space Center (Summer 2008, Mark N., Ad Astra, “From Lunar Outpost to Permanent Moon Base,” Ad Astra 20 no2, mat)

    Today, 200 people spend the winter at McMurdo annually. History shows that people can adapt to desolate environments -- offering hope for a future lunar civilization.

    Like McMurdo or the South Pole Station, a permanent lunar base need not be self-sufficient, or even economically neutral. Many countries, including the United States, survive quite well despite large trade deficits. For the lunar presence to become permanent it merely needs to provide something that people consider worth the cost of maintenance. Early products of an outpost are likely to be the knowledge gained from science and the inventions spun-off from meeting the challenges of living on the Moon.

    Byproducts of extracting oxygen from lunar regolith include high-value metals such as titanium, as well as aluminum for spacecraft structures and silica for glass and solar cells. Silica, heated in micro-gravity, produces glass as strong and tough as metals. These materials may be used in the construction of lunar or space-based factories, tourist centers or space-based solar power stations that will bring benefits and prosperity to Earth. 

Colonization reduces flight costs and opens up the solar system

Spudis, 7- Senior Staff Scientist at the Lunar and Planetary Institute in Houston (1/22/2007, Paul D., The Space Review, “A Moon full of opportunity,” http://www.thespacereview.com/article/791/1, mat)

 The 2nd Space Exploration Conference held December 2006 in Houston outlined several reasons for a human return to the Moon. Remarkably, some complain that the reason for going to the Moon is still unclear. Possibly the sheer scope of the envisioned surface activities diffuses its impact. Almost 200 activities were described for the Moon, grouped under six major “themes” (as the agency calls them), including settlement, global cooperation, science, and preparation for Mars. This diffusion is both deliberate and unavoidable.

From the beginning, there was dissention within NASA and the broader space community about the meaning of the Vision for Space Exploration (VSE). Was it a call for a permanent Moon base? Was it all about sending humans to Mars? Perhaps it was really a stalking horse to terminate human spaceflight completely. The alt-space community whined about it being another big government boondoggle. The Mars Society whined about the focus on the Moon. The scientific community just whined. Much of this confusion stems from preconceived interpretations about the new policy and has been exacerbated by resulting changes to the status quo. This confusion, nurtured by design or misinformation, must be corrected and the Vision’s direction clearly understood.

When NASA’s Lunar Architecture Team (LAT) began to collate ideas submitted by the community about what we should do on the Moon, they had to reconcile many disparate thoughts and concepts and weld them into a coherent rationale. This process began with a workshop in April 2006 that drew together a wide spectrum of attendees, all bringing their own backgrounds and agendas to the table. Surprisingly, a great deal of convergence came out of this meeting, with human settlement and preparation for Mars emerging as the primary goals of lunar return.

The sheer scope of the listed tasks and their collection into six themes led some to the conclusion that we really have no purpose for going back to the Moon and that this effort is an attempt by NASA to retrofit a rationale on a goal that in fact, has none.

Refinement and expansion of these two themes and four others (science, economic expansion, international cooperation, and public engagement) took the remainder of 2006, with the results being presented in Houston. In conjunction with the unveiling of six themes, NASA released a list (memorably called the “spreadsheet of death” by a colleague of mine) of 181 specific lunar activities, classified and rated by discipline and theme. It was never intended that all of these activities necessarily be implemented or even attempted by NASA; the intent was to demonstrate the scope and breadth of possible activities enabled by the presence of humans and robots on the Moon. It was necessary to examine all possible tasks and events in order to assess how well the emerging architectural details fit the potential list.

The net effect of this work was captured by Bismarck’s memorable phrase: “Law [read: lunar architecture] is like sausage: if you like it, don’t watch it being made.” The sheer scope of the listed tasks and their collection into six themes led some to the conclusion that we really have no purpose for going back to the Moon and that this effort is an attempt by NASA to retrofit a rationale on a goal that in fact, has none.

Nothing could be further from the truth. The LAT report is simply the result of the agency attempting to satisfy as many of its constituencies as possible within the overall framework provided by the VSE. So then, what was intended as the reason for lunar return by the architects of the Vision for Space Exploration? What, if any, are the objective reasons for a return to the Moon?

For answers, read the Vision policy documents, including both the original speech of President Bush and a strangely neglected (but highly significant) elaboration on it by Presidential science advisor John Marburger. The Presidential speech announcing the Vision three years ago is remarkably clear as to our purpose in returning to the Moon. President Bush said:

Beginning no later than 2008, we will send a series of robotic missions to the lunar surface to research and prepare for future human exploration. Using the Crew Exploration Vehicle, we will undertake extended human missions to the Moon as early as 2015, with the goal of living and working there for increasingly extended periods.

Also:

Returning to the Moon is an important step for our space program. Establishing an extended human presence on the Moon could vastly reduce the costs of further space exploration, making possible ever more ambitious missions. …the Moon is home to abundant resources. Its soil contains raw materials that might be harvested and processed into rocket fuel or breathable air. We can use our time on the Moon to develop and test new approaches and technologies and systems that will allow us to function in other, more challenging environments. The Moon is a logical step toward further progress and achievement.

From these statements, it is clear that the mission of going to the Moon is one of development: developing new techniques, procedures, and technologies, all with the aim of making spaceflight easier, routine and more capable.

If this wasn’t clear enough, the speech of John Marburger two years later clarified our ultimate objectives:

President Bush’s vision also declares the will to lead in space, but it renders the ultimate goal more explicit. And that goal is even grander. The ultimate goal is not to impress others, or merely to explore our planetary system, but to use accessible space for the benefit of humankind. It is a goal that is not confined to a decade or a century. Nor is it confined to a single nearby destination, or to a fleeting dash to plant a flag. The idea is to begin preparing now for a future in which the material trapped in the Sun’s vicinity is available for incorporation into our way of life.

And:

We have known for a long time that a huge gap separates the objects trapped by the gravity of our star, the Sun, and everything else… Phenomena on our side of the interstellar gap, in what we call the Solar System, are potentially amenable to direct investigation and manipulation through physical contact, and can reasonably be described as falling within humanity’s economic sphere of influence. As I see it, questions about the Vision boil down to whether we want to incorporate the Solar System in our economic sphere, or not.

The administration clearly stated that we are going to the Moon to learn how to use what we find in space to create new spacefaring capability. The goal isn’t simply to return to the Moon or even merely to send humans to Mars, but rather to extend human reach beyond low Earth orbit and ultimately to all possible destinations beyond.

The goal isn’t simply to return to the Moon or even merely to send humans to Mars, but rather to extend human reach beyond low Earth orbit and ultimately to all possible destinations beyond.

The Vision for Space Exploration is different from any previous space policy. By design it is incremental and cumulative. We make “steady progress” no matter how slowly we may be forced to proceed at any given time by fiscal constraints. Small steps that build upon each other create new capability over time. Our activities will teach us not merely how to survive, but how to thrive off-planet. Such a task includes inhabiting planetary surfaces, doing useful work while we are there, and extracting what we need from the material and energy resources we find. We will use these new skills and techniques to build a space transportation infrastructure that permits routine access to the Moon and all of cislunar space.

The significance of this last point should not be underestimated; access to cislunar space will revolutionize the paradigm of spaceflight. Currently, we build disposable commercial space systems. They have a specific design lifetime, after which they are simply abandoned. Combined with the high cost of getting to low Earth orbit, this makes spaceflight difficult and costly. Hence, space largely has been left as the province of government, except for certain highly capitalized businesses such as global communications.

With the Vision realized, satellites can be serviced, maintained, extended, and networked—space systems will be designed for an indefinite lifetime. Given existing launch costs, we cannot do this now. Even lowering such costs by an order of magnitude would still make even robotic servicing of platforms at geosynchronous orbit marginal at best. However, if we build a system that can refuel on the Moon using locally produced materials, we create the capability to routinely go anywhere in cislunar space. Exporting fuel extracted from lunar resources will permit us to go anywhere, anytime, with whatever capabilities we need. This is the beginning of true space-faring capability. Such an environment would unleash imaginations, realize potential and expand technology, science, exploration and commerce.

In short, we are going to the Moon for one clear and understandable reason—to be able to do everything else that we want to do in space. The Moon is our school, laboratory, and foundry. The Vision begins by building a highway through the heart of cislunar space, creating a transportation infrastructure for diverse users: scientists, miners, sellers and buyers, and ultimately, settlers.

What is the role of NASA and the federal government in all of this? It is not to industrialize space, but to determine if the industrialization of space is possible. To accomplish such an expansive space vision requires us to understand exactly how difficult these tasks really are. Possible in theory is one thing—practical to implement is something else entirely. NASA must push the technical envelope—to address and answer questions and develop new processes too expensive or too difficult for the private sector to tackle. Learning how to live on another world and extract what you need from it is a challenging task, one suitable for a federal R&D effort.

Some space constituencies are clearly uncomfortable with the strategic direction outlined above. For many, the idea of a government-funded program, controlled by and operated for the benefit of the academic science community, is the “right” way to run a space program.

After understanding the technical difficulties and opening up possibilities, government should step back and let market forces work while still retaining a presence to enforce the law and assure that compelling national strategic interests are served. Thus, while government will never become a resource producer, it is needed to insure that corporations respect property rights and compete fairly in an open market, subject to the same anti-trust and securities regulation as any other modern American business.

So why are some still asking, “Why are we going to the Moon?” Some space constituencies are clearly uncomfortable with the strategic direction outlined above. For many, the idea of a government-funded program, controlled by and operated for the benefit of the academic science community, is the “right” way to run a space program. In the absence of any national Presidential or Congressional leadership, such a science-driven agenda has been ascendant for the last 15 years. During the Apollo era, the marshalling of national resources by the government to carry out space goals on a wartime footing was the dominant mode of operation.

Using what we find in space to enable exploration and to create new capability has never been attempted. The Vision’s goal is to extend human commerce beyond low Earth orbit, where the universe becomes accessible to everyone. America’s desire to explore and create new wealth has allowed our society to thrive and to prosper. The Vision for Space Exploration extends that opportunity for all humanity into the Solar System and the universe beyond. 

Commercial uses for the bases reduce cost

Garan, 6- Masters in Aeronautic Engineering from University of Florida (11/2006, Ron, USA Today, “Can America Conquer the Eighth Continent?” Vol. 135, Iss. 2738, mat)

Moon-based commercial enterprises. When the early pioneers headed West and expanded the nation, they did not carry everything they would need for their journey with them. They lived off the land. We, in a sense, will have to do the same, employing those resources available to us along our journey into outer space, starting with the moon.

There are numerous moon-bused commercial activities that significantly could offset the cost of a moon base. Just a few of these are lunar refueling or servicing stations for satellites, lunar mining, and space tourism. These commercial activities would allow us to return national treasures from space and provide a significant return on our investment.

Scientific research. The moon offers an incredible opportunity to further human understanding and discovery. Since this ancient surface is relatively undisturbed, study of its geology can help us better understand the geological history of Earth. Further, the moon's vacuum environment cannot he duplicated on Earth or in low-Earth orbit, and could lead to the discovery of new materials, advanced alloys, novel medicines, and innovative ways to deal with limited resources on our planet. Radio telescopes on the far side of the moon would be shielded from all radio signals (noise pollution) from Earth, allowing for tremendous increases in sensitivity. Telescopes pointed at the Earth could identify and predict weather and climate changes.

If we return to the moon just for science and exploration, then activities will be limited by the amount of money our nation is willing to devote. However, if we establish a sustainable, economically viable lunar base, then our science and exploration will he limited only by our imagination.

Moon Best

Moon key - cost 

Benaroya, 1 – Professor Mechanical and Aerospace Engineering at Rutgers University (February 2001, Haym, Solar System Development Journal, “Prospects of Commercial Activities at a Lunar base,” http://coewww.rutgers.edu/~benaroya/publications/ssdj.pdf, Sawyer)

Some possible commercially viable activities on the lunar surface (one-sixth g) and in lunar orbit (micro g) are listed below. It is emphasized that it is currently less expensive to place an object in low Earth orbit from the Moon than it is from the Earth's surface. Therefore, materials that may be needed in LEO, or for other space exploration activities, such as asteroid mining or Mars development, are better supplied from the lunar surface, if possible. This fact alone justifies the use of the Moon and its orbital space as the base for expansion into the solar system. Also implied here is the need for a network of space stations in Earth and lunar orbit to manage the commercial activities between the two planetary bodies and eventually with Mars, asteroid mining activities, and the eventual colonization of the solar system.

Lunar processing is key – cost and product efficiency 

Chen & Ingalls, 10 – Degree of Bachelor of Science (2/8/10, Steven, Jared, Worcester Polytechnic Institute, “Implications of Robotic Space Mining,” advisor, Professor David Brown, http://www.wpi.edu/Pubs/E-project/Available/E-project-031010-014914/unrestricted/IQP_Final_Draft_2.pdf, Sawyer)

Now we take a look at the problems surrounding each of the near-Earth locations for mining. First let us take a look at the moon. The moon is the most likely candidate for establishing an extraterrestrial base of operations. There are two ways in which the regolith on the moon could be processed: we could send it back to Earth, or process it on the moon. The latter is generally more supported, because the amount of fuel spent and the burden on spacecraft leaving the moon orbit would be very costly even though the moon is 1/6th the Earth's gravity (Schmitt 2006). Also important to note is that we would be sending unprocessed regolith back to Earth. Recall that the ratio of Helium-3 obtained per ton of regolith is very little. It would be inefficient to send a payload of about four tons back to Earth when it would only yield about a hundred pounds of Helium-3! If we decided to process the regolith on the moon, we could send four tons of pure Helium-3 with no extra garbage included (Schmitt 2006)

The moon has all necessary materials for sustainable human presence

Spudis, 11 – Senior Staff Scientist at the Lunar and Planetary Institute (Paul D. Spudis, Toward a Theory of Spacepower, Institute for National Strategic Studies National Defense University, “12. The Moon: Point of Entry to Cislunar Space,” ed. Charles D. Lutes and Peter L. Hays, http://www.ndu.edu/press/lib/pdf/spacepower/spacepower.pdf)RK 

The Value of the Moon

Rock and soil samples returned by the Apollo missions taught us the fundamental chemical makeup of the Moon. It is a very dry, chemically reduced object, rich in refractory elements but poor in volatile elements. Its composition is rather ordinary, made up of common rock-forming minerals such as plagioclase (an aluminum-calcium silicate), pyroxene (a magnesium-iron silicate), and ilmenite (an iron-titanium oxide).The Moon is approximately 45 percent oxygen by weight,12 but this oxygen is tightly bound to metals in the surface rocks. Light elements, including hydrogen and carbon, are present in small amounts—in a typical soil, hydrogen makes up between 50 and 90 parts per million by weight, with similar quantities of carbon and nitrogen. Soils richer in titanium appear to be also richer in hydrogen, thus allowing us to infer the extent of hydrogen abundance from the titanium concentration mapped from orbit.

Lunar materials offer many possible uses. Because radiation is a serious problem for human spaceflight beyond LEO, the simple expedient of covering surface habitats with soil can protect future inhabitants from both galactic cosmic rays and even solar flares. Lunar soil (regolith) can be sintered by microwave into very strong building materials, including bricks and anhydrous glasses that have strengths many times that of steel.13When we return to the Moon, we will have no shortage of useful building materials.

Because of its abundance on the Moon, oxygen is likely to be an important early product. The production of oxygen from lunar materials simply involves breaking the very tight chemical bonds between oxygen and various metals in minerals.14 Many different techniques to accomplish this task have been developed; all are based on common industrial processes easily adapted to use on the Moon. Besides human life support, the most important use of oxygen in its liquid form is rocket fuel oxidizer. Coupled with the extraction of solar wind hydrogen from the soil, this processing can make rocket fuel the most important commodity of a new lunar economy.15

The Moon has no atmosphere or global magnetic field, so solar wind (the tenuous stream of gases emitted by the Sun, mostly hydrogen) is directly implanted onto surface dust grains. Although solar wind hydrogen is present in very small quantities over most of the Moon, it too can be extracted from the soil. Soil heated to about 700°C releases more than 90 percent of its adsorbed solar gases.16Such heat can be obtained from collecting and concentrating solar energy using focusing mirrors. Collected by robotic processing rovers, solar wind hydrogen can be harvested from virtually any location on the Moon. The recent discovery that hydrated minerals are abundant at higher latitudes suggests that water is being created constantly at the lunar surface.17Some of this water migrates to the poles where it may be concentrated in abundance, thereby making its potential collection and use much easier.

The Department of Defense–National Aeronautics and Space Administration (NASA) Clementine mission in 1994 made global maps of the mineral and elemental content of the Moon. It mapped the shape and topography of its surface with a laser altimeter and gave us our first good look at the intriguing and unique polar regions.18 Clementine did not carry instruments specifically designed to look for water but an ingenious improvisation used the spacecraft communications antenna to beam radio waves into the polar regions; the resulting radio echoes, which were observed using antennas on Earth, indicate that material with reflection characteristics similar to ice is found in the permanently dark areas near the south pole.19 This discovery was supported subsequently by the discovery of large amounts of hydrogen near both poles20 by a neutron spectrometer flown on NASA's Lunar Prospector spacecraft21 in 1998.

Water is added to the Moon over geological time by the impact of comets and waterbearing asteroids. Because the Moon's axis of rotation is nearly perpendicular to the plane of the ecliptic (the plane in which Earth and Moon orbit the Sun), the Sun is always near the horizon at the poles. If you are in a hole, you never see the Sun, and if you are on a peak, you always see it—the Sun goes around, not up and down. Depressions near the poles never receive sunlight; these dark areas are very cold—only a few degrees above absolute zero.22 Any water that gets into these polar cold traps cannot get out, and over time, significant quantities can accumulate. Our current best estimate is that over 10 billion cubic meters of water exist at the poles,23 an amount roughly equal to the volume of Utah's Great Salt Lake. Although hydrogen and oxygen can be extracted directly from the soil as described above, such processing is difficult and energy-intensive. Polar water has the advantage of being in an already concentrated form, greatly simplifying scenarios for lunar return and habitation. Broken down into hydrogen and oxygen, water is a vital substance both for human life support and rocket propellant.
The poles of the Moon are useful from yet another vital resource perspective: the areas of permanent darkness are proximate to areas of near-permanent sunlight. We have identified several areas near both the north and south poles that offer near-constant illumination by the Sun.24 Moreover, such areas are in darkness for short periods, interrupting longer periods of illumination. An outpost or establishment in these areas will have the advantage of being in sunlight for the generation of electrical power (via solar cells) and in a benign thermal environment (because the sun is always at grazing incidence, the surface temperature remains a near-constant -50° ± 10°C);25 such a location never experiences the temperature extremes found on the equator (from 100° to –150°C) and thus, thermal control is much easier, making the poles of the Moon inviting "oases" in near-Earth space.

Besides its material and energy resources, the Moon is an operational laboratory where we can experiment with and learn how to conduct planetary surface exploration, utilization, and habitation. The Moon is a world, alien yet familiar, that allows us to learn the skills needed to make other worlds part of humanity's universe. Those skills can be summarized by the words "arrive, survive, and thrive." We need to develop a system that allows access to the lunar surface on a routine basis. Thus, we require long-lived reusable subsystems and equipment that can take advantage of products made from lunar resources. To survive on the Moon, we must protect humans and equipment from the harsh surface environment and make consumables. Water production protects habitats and supports people with drinking water and breathable oxygen. But for permanent human presence on the Moon, we must not only survive, but also thrive. This means that we must make "a profit": some product that we make on the Moon must exceed the value of the investment in building surface infrastructure. In the near term, such a product is likely to be lunar water, the currency of cislunar space. Water exported from the Moon can be used to make rocket propellant to fuel a transportation infrastructure and thereby lower the costs of spaceflight.

Lunar Return: Incremental Steps

Although we possess enough information now to plan a lunar return, we should conduct new robotic missions to reduce programmatic risk and to generate program milestones. The Lunar Reconnaissance Orbiter (LRO)26 is now mapping the Moon in detail—collecting information on the physical nature of the surface, especially the exotic and poorly understood environment of the polar regions. LRO is mapping the polar deposits of the Moon using imaging radar to "see" into the dark regions. Such mapping will establish the details of water ice locations as well as its thickness, purity, and physical state. The next step is to land small robotic probes to conduct chemical analyses of the polar deposits. Although we expect water ice to dominate the deposit, comets are made of many different substances, including methane, ammonia, and organic molecules, all preserved in the polar regions and all potentially useful resources. We need to inventory these substances and determine their chemical and isotopic properties as well as their physical nature and local environment. Just as robotic missions such as Ranger and Surveyor27 paved the way for Apollo, a new set of robotic precursors will make subsequent human missions safer and more productive.

As soon as robotic orbiters and landers have documented the nature of the deposits, focused exploration and research should be undertaken to develop the machinery needed to harvest and process the resources of the Moon. We must understand the physical nature of the polar deposits and how we might extract water from its (currently unknown) native state. This could mean excavating and moving dirt and/or developing schemes that remove the water in place. A variety of mining and extraction processes can be experimented with using robotic missions, thus paving the way to industrial-scale activities and commercialization of the production of hydrogen and oxygen from lunar materials.

Forty years ago, America built the mighty Saturn V to launch men and machines to the Moon in one fell swoop. This technical approach was so successful that it has dominated the thinking on lunar return for decades. One feature of nearly all architectures of the past 20 years is the initial requirement to build or rebuild the heavy lift launch capability of the Saturn V or its equivalent. However, parts of the Saturn V were literally handmade,28 making it a very expensive spacecraft. Development of any new launch vehicle is an enormously expensive proposition. What is needed is an architecture that permits lunar return with the least amount of new vehicle development possible (and hence, the lowest possible cost.) Such a plan will allow concentration of effort and energy on the most important aspects of the mission: learning how to use the Moon's resources to support space flight beyond low Earth orbit.29

To deliver the pieces of the lunar spacecraft to Earth orbit—lander, habitat, and transfer stage—the architecture should use existing launch assets, including shuttle-derived components augmented by existing expendable boosters. Assembled into a package in space, these items are then transferred to the Moon-Earth L1.The L1 point orbits the Earth with the Moon such that it appears "motionless" in space to both bodies. Because there is no requirement for quick transit, cargo and unmanned mission elements can take advantage of innovative technologies such as solar electric propulsion and the weak stability boundaries between Earth, Sun, and Moon to make long, spiraling trips out to L1, thus requiring less propellant mass launched from Earth.30These unmanned cargo spacecraft can take several months to get to their destinations. The habitat module can be landed on the Moon by remote control and activated to await the arrival of its occupants from Earth. Previously landed robotic rovers and robots become part of the surface infrastructure and can be used telerobotically to prepare and emplace outpost elements.

The human crew is launched separately in the crew exploration vehicle and uses a chemical stage and a quick transfer trajectory to reach the L1 depot in a few days. There, the crew can transfer to the lunar lander, descend to the surface, and occupy the preemplaced habitat. Because the outpost elements are already on the Moon, the lunar lander does not have to be the 50-metric-ton behemoth called for by the Exploration Systems Architecture Study,31 but rather a much smaller, reusable version—its only job is to transfer the crew from L1 to the lunar surface.

The preferred site for a lunar outpost is at one of the almost permanently sunlit areas near a pole of the Moon. The south pole is attractive from the perspective of both science and operations, but final selection should await complete surveys of the poles, so as to locate the outpost as close as possible to the highest grade resources. The strategy on the Moon is to learn how to mine its resources and build up surface infrastructure to permit everincreasing scales of operation. Each mission brings new components to the surface, and the size and capability of the outpost grows over time.

Resource utilization on the Moon will expand with time. Initially, demonstration production levels of a few kilograms of product (water, oxygen) will document the difficulty of mining and processing. After we determine the optimum techniques, our initial production goals are to make consumables (water for drinking, air, and shielding, in that order); this requires production levels of hundreds of kilograms. Once this is well established, we can begin to make rocket propellant. Initial propellant production at the metric ton level can support extended exploration around the lunar outpost and perhaps ballistic flights to other locations on the Moon. A major breakpoint will come with the production of tens to hundreds of tons of propellant; at such a level, we can export our surplus propellant to depots in cislunar space, making it available for commercial sale to many different users. It is the ultimate realization of this act that creates a cislunar economy and demonstrates a positive return on investment.32

In addition to its technical advantages, this architecture offers important programmatic benefits. It does not require the development of a new heavy lift launcher. Costs in space launch are almost completely dominated by the costs of people and infrastructure.  Creating a new launch system requires new infrastructure, new people, and new training. Such costs make up significant fractions of the total program. By using existing systems,33 we concentrate our resources on new equipment and technology, all focused toward the goal of finding, characterizing, processing, and using lunar resources as soon as possible. The use of the L1 point as a staging depot allows us to depart at any time for both the Earth and Moon; the energy required to go nearly anywhere beyond this point is very low. The use of existing, low-thrust propulsion technology (that is, solarelectric) for cargo elements permits us to use time as an asset, not an enemy. We will acquire new technical innovation as a byproduct of the objective, not as a critical requirement of the architecture.

A New Template for Spacefaring

By mining the Moon for water, we establish a robust transportation infrastructure capable of delivering people and machines throughout cislunar space. Make no mistake: learning to use the resources of the Moon or any other planetary object will be a challenging technical task. We must learn to use machines in remote, hostile environments while working under difficult conditions to extract ore bodies of small concentration. The unique polar environment, with its zones of near-permanent illumination and permanent darkness, provides its own challenges. But for humanity to live and work in space, we must learn to use the material and energy resources available off-planet. We are fortunate that the Moon offers us a nearby "safe" laboratory where we can take our first steps toward using space resources. Initial blunders in operational approach or feedstock processing are better practiced at a location 3 days from the Earth than one many months away.
Lunar mining is more viable than Mars or NEO’s, it is close, useful, and the technology already exists

Foust 10 – Aerospace analyst, journalist and publisher (November 22, 2010. “Where First for Space Resources?” http://www.thespacereview.com/article/1729/1)\

The case for the Moon

The question of where to go first in the solar system from a resource perspective was the central topic of a panel session that kicked off the Space Studies Institute’s Space Manufacturing 14 conference October 29 in Sunnyvale, California. While the session’s title was “Moon, Mars, Asteroids: Where to Go First for Resources?”, the debate among the panelists was between the Moon and near Earth objects (NEOs)—no one advocated for going to Mars first, and the Red Planet went virtually unmentioned in the discussion. And in that debate, advocates of lunar missions made a strong case of going there first.
Among the biggest backers of lunar exploration and utilization was Paul Spudis, a senior staff scientist at the Lunar and Planetary Institute. “There’s three reasons to go to the Moon: it’s close, it’s interesting, and it’s useful,” he said. “Of those, the first and the third—close and useful—I think are most relevant in terms of resource utilization.”

While the Moon has potentially a wide range of useful resources, including platinum group metals left behind from asteroid impacts and the oft-discussed helium-3 for as-yet-nonexistent fusion reactors, Spudis argued the best initial resource on the Moon is water ice, concentrated in permanently-shadowed craters at the lunar poles. That belief is buoyed by research from NASA’s Lunar Reconnaissance Orbiter (LRO) and Lunar CRater Observation and Sensing Satellite (LCROSS) spacecraft, released a week before the panel, which not only confirmed the presence of water ice but also found that in some locations it may be in the form of nearly pure crystals.

“We know now that the water there is free water; it is unbound,” he said. “Fundamentally all you have to do is to scoop it up and heat it to 100°C and it vaporizes.” That makes it much easier to extract, he said, than if the ice crystals were chemically bound to the lunar regolith. “Mining water on the Moon is going to be a lot easier than we thought.”

That mining need not involve humans present on the Moon. Greg Baiden, chairman and CTO of Penguin Automated Systems Inc., a company that develops technology for automated mining on the Earth, said such systems could also find use on the Moon. He said he’s been working with the Canadian Space Agency for the last four years on a strategic plan for mining the Moon. “We’re at a point now with teleoperation of mining equipment that I think it’s feasible to mine the Moon,” he said.
“Mining the Moon is not going to be an easy thing to do,” he admitted, but added, “I could easily make a business case for going to the Moon” given his experience mining in remote locations on the Earth.

But what do you do with the water you mine on the Moon? One use, of course, would be to support any human settlements there. Spudis, though, argued that a bigger market for lunar water is for a “cislunar transportation system”, using that water (or, more likely, its elemental composition, hydrogen and oxygen) as propellant. “If you can do that, if you can build a system with, for example, reusable landers and propellant depots that can routinely access the lunar surface, you can access any other point in cislunar space,” he said. “That’s where virtually all of our satellites reside.” The government would be the obvious initial customer for such a system, he said, but others would make use of it once it’s available.

Another advocate of first utilizing lunar resources was Jeff Greason, president of XCOR Aerospace and a member of last year’s Augustine Committee. “I think if you ask the question of what’s going to happen first, especially in light of all that’s come out in the last 10 to 15 years about the Moon,” he said, “I think the Moon is clearly the answer.”

Greason also sees water ice as the first resource to access on the Moon, with governments as likely initial customers. “The probability is great that one or more governments around the planet are going to maintain a human space exploration program,” he said. “And if you’re planning on doing human space exploration, you’ve got to have a lot of propellant.” Even something on the scale of Apollo, he said, would generate demand for several hundred tons a year of propellant.

Mining water on the Moon, he added, could open the door for accessing other lunar resources. “Once we start extracting and using anything, from anywhere, for any purpose, the incremental cost of adding one more kind of resource that we extract and use is next to nothing compared to the cost of getting there in the first place,” he said. “It really is an irreversible tipping point. Once we figure out how to make it make money for anything, we can start figuring out how to make it 

make money for everything.”

NEO’s will not be accessible for a long time, and are impossible to revisit. Lunar mining is the only viable option.

Foust 10 – Aerospace analyst, journalist and publisher (November 22, 2010. “Where First for Space Resources?” http://www.thespacereview.com/article/1729/1)

The biggest drawback of utilizing resources on NEOs, though, is accessing them. While many objects are small enough and come close enough to permit round trips with delta-V’s less than a landing on the Moon, repeated such opportunities to the same object are infrequent. That makes utilizing a NEO’s resources difficult unless you can extract them all in a single visit. “I have tried over the years to make a business case close for doing NEO resource exploitation. It’s hard,” Greason said. “The reason it’s hard is the revisit time.” One solution, he said, is the “De Beers model”, where you extract all the resources you plan to take from a single object on one visit, and then parcel it out over an extended period of time. An extension of that would be to simply move the object itself back to Earth, or some other more readily accessible location. “Among other things, I think the legal regime is going to have an enormous amount of evolving to do before that’s a practical business proposition,” he said.

“There is a steady-state asteroid mining market, at some point in the future,” Greason added later, once there’s greater knowledge about the composition of these objects and what is economically feasible to extract from them. “I see that happening some day, but some day is not any time very soon.”

The access issue has even advocates of asteroid resource utilization suggesting that lunar resources may be a better near-term prospect. “Net present value and the time cost of money is crucial, and that’s one of the things that has me swinging back away from asteroids and towards the Moon,” said Mark Sonter, an Australian mining consultant who has studied asteroid mining.

John Lewis, professor emeritus of planetary sciences at the University of Arizona and a long-time advocate for the study and utilization of asteroids, also acknowledged that lunar resources might be more viable in the near term. “You have to respond to any opportunity that opens up,” he said. “Historically I’m identified with asteroid resources, but if we had a manned, federally-sponsored program for going back to the Moon right now, I’d be right at the head of the line saying that we should go after lunar resources.”

The moon is the closest, most accessible site for mining abundant resources

Spudis 11 – Senior Staff Scientist at the Lunar and Planetary Institute in Houston (Summer 2011, “Lunar Resources: Unlocking the Space Frontier” Vol. 23 No. 2 Ad Astra. http://www.nss.org/adastra/volume23/lunarresources.html)
Humanity has attained the ability to venture into space, but just barely. The current template for spaceflight is to custom design and build a spacecraft, launch and operate it for a short time, and then abandon it. Sometimes a mission lasts for years, but more often, its duration is measured in weeks or months at best. This time scale is common for all missions, but most especially for human missions. Thus, although we can reach space, we can't stay there for very long. In part, this operational paradigm is dictated by the need to blast people, our tools, food, fuel, and everything else we need, out of Earth's deep gravity well. What if we were able to operate under another model? Suppose that we were able to use what we find in space to create new capabilities for spacefaring missions? But space is empty, you may say; space is a vacuum. Our Closest Celestial Neighbor In fact, space holds an unlimited reservoir of material and energy resources. We can find or make anything we might need in space. Our road to reliable access and long-duration stays in space is blocked only because we haven't yet learned how to access and use these resources. Because of its potential and reward, the use of space resources is a highly desired skill. So despite the revolutionary nature of the task ahead, many organizations are currently engaged in looking for ways to acquire this knowledge.

The Moon is the closest, most accessible heavenly object in space. It is a natural supply depot, stocked with the necessary resources we need to begin learning how to fundamentally alter our paradigm of space travel. Learning how to use non-terrestrial resources has never been done in space. But using them requires only relatively low-level technology — bulk material for building aggregate, water evaporation, distillation, product storage, and waste disposal. Because the Moon is close and accessible, it is an ideal natural laboratory where we can acquire and practice these skills.

Lunar mining is the most efficient choice-closer proximity and more abundant resources

Wall 10 – Senior Writer for SPACE.com (October 20, 2010, “Want to Mine the Solar System? Start With the Moon.” http://www.space.com/9430-solar-system-start-moon.html) 

SUNNYVALE, Calif. — The first extraterrestrial mining operation in human history will likely start up on the moon, thanks to its ample and relatively accessible stores of water ice, experts say. That was the majority view of a panel of scientists and engineers asked to consider where, beyond Earth, humanity should go first to extract resources. The moon won out over asteroids and Mars, chiefly because it's so close to Earth and has so much water, as well as other resources like methane and ammonia. "I think the moon is clearly the answer," said Greg Baiden, chief technology officer of Penguin Automated Systems, a robotic technology firm. "I could easily make a business case for going to the moon." Baiden spoke during a session here yesterday (Oct. 29) at a conference called Space Manufacturing 14: Critical Technologies for Space Settlement. The meeting is organized by the non-profit Space Studies Institute. [10 Coolest New Moon Discoveries.] Private enterprise, Baiden and others said, will likely lead the way to mining the moon because there's so much money to be made, but it will probably need government to prime the pump

Tech Now

Lunar mining technology available now.

Wall 10 (10/30/10, Mike, SPACE.com, “Want to Mine the Solar System? Start With the Moon”, http://www.space.com/9430-solar-system-start-moon.html) NYan

* Baiden is chief technology officer of Penguin Automated Systems 

** Spudis is a scientist at the Lunar and Planetary Institute in Houston 

Such a timeline may seem ambitious, but the technology to start up a primarily robotic lunar mining operation exists today, panel members said. Mining robots could be controlled from Earth.

"We've reached the point of teleoperations now that I think it's feasible to mine the moon," Baiden said.

The moon's close proximity to Earth means that communication between man and machine could happen almost in real time — the lag would be just a second or two, Spudis added.

AT: Moon Treaty Blocks

Moon treaty does not block the extraction of resources 

Jakhu & Buzdugan, Institute of Air and Space Law, McGill University, 8 (September 2008, Ram & Maria, Astropolitics, “DEVELOPMENT OF THE NATURAL RESOURCES OF THE MOON AND OTHER CELESTIAL BODIES: ECONOMIC AND LEGAL ASPECTS,” Volume 6, Number 3, JMP)

According to Arthur Dula, ‘‘If the United States becomes a party to the Moon Treaty, the opportunities and prospects for private enterprise development of the resources of the Moon and other celestial bodies will be negligible if not non-existent. Specifically, the draft treaty would . . . create a moratorium on the commercial exploitation of the resources of the Moon and other celestial bodies, until a second, much more comprehensive treaty for regulating resources activities is concluded.’’158 The text of the Moon Agreement does not support such an interpretation. There is no moratorium on the exploitation of the natural resources of the Moon and other celestial bodies before the creation of the envisioned international regime. At its July 1979 session, the UNCOPUOS added, under paragraph 65 of its report, a clarification to the effect that, ‘‘Article 7 is not intended to result in prohibiting the exploitation of natural resources which may be found on celestial bodies other than Earth.’’159 The UN General Assembly, when adopting a resolution containing the text of the Moon Agreement, has asserted that Paragraph 65 should be taken into consideration for a proper interpretation of the Moon Agreement.

Before the establishment of the envisioned international regime, the provisions of Article 6(2) shall remain applicable.160 As noted earlier, private entities of those states that are parties to the Moon Agreement can legally collect, remove, and use the Moon’s minerals and other substances for scientific investigation and exploration purposes and also use them for the support of their space missions. States that wish their public and private entities to use natural resources of the Moon and other celestial bodies are better off by being parties to the Moon Agreement.

In our legal opinion, under the Moon Agreement, the private entities carrying out exploration and use of the natural resources of the Moon and other celestial bodies are not required to share the benefits of such exploration and use. They may also legally collect, remove, and use the Moon’s minerals and other substances for investigations and for the support of their space missions. Such legal entitlement should encourage private investment and result in the expansion of capabilities to ascertain the exploitation viability of the natural resources of the Moon and other celestial bodies. The Moon Agreement is more favorable to the interests of private entities than the Outer Space Treaty and the Agreement avoids the need for determination of a legal regime to protect private property rights before the establishment of the envisioned international regime.

AT: Outer Space Treaty Blocks

Schmidt, Chairman of the Interlune-Interarms Initiative Inc., 3 (11/6/3, Hon. Harrison H. Schmitt, SUBCOMMITTEE ON SCIENCE, TECHNOLOGY AND SPACE OF THE SENATE COMMERCE, SCIENCE, AND TRANSPORTATION COMMITTEE, www.space4pece.net/moon/schmitt110603.doc, JMP)

On the question of international law relative to outer space, specifically the Outer Space Treaty of 1967, that law is permissive relative to properly licensed and regulated commercial endeavors.  Under the 1967 Treaty, lunar resources can be extracted and owned, but national sovereignty cannot be asserted over the mining area.  If the Moon Agreement of 1979, however, is ever submitted to the Senate for ratification, it should be deep sixed. 

AT: No Cooperation

High costs will force cooperation instead of competition

Irvine, 6 (12/18/06, Dean, “Mining the moon for a nuclear future,” http://articles.cnn.com/2006-12-18/tech/fs.moonmining_1_helium-3-moon-base-nuclear-fusion?_s=PM:TECH, JMP)

With the three large powers racing to moon it will be interesting to see if the spirit of cooperation will pervade if such a revolutionary and potentially lucrative prize is up for grabs.

NASA has refuted any charges of national interest. Its Global Exploration Strategy canvassed 13 of the world's space agencies and the NASA maintains that it does not present a domestic agenda to win the moon for the U.S.

It is the high costs involved that will be the main reason for cooperation rather than competition. Building and running a permanently manned lunar base alone will be incredibly expensive.

AT: Resources Must Be Shared

Resources will be property of who mined it

Cheetham & Pastuf, 8 – Research Associate at the Goddard Space Flight Center NASA Academy (Brad and Dan, students in Department of Mechanical and Aerospace Engineering at the University of Buffalo, “Lunar Resources and Development: A brief overview of the possibilities for lunar resource extraction and development,” http://www.eng.buffalo.edu/~cheetham/index_files/Moon%20Paper%20441.pdf, JMP)

The UN Outer Space Treaty states that, “the exploration and use of space should be carried on for the benefit of all peoples irrespective of the degree of their economic or scientific development” (United Nations). Socialist wording such as this poses the single biggest threat to future development of the Moon. Contrary to this wording some have proposed that lunar resources are analogous to fish caught in international waters. While the fish is in the water nobody owns it, but when the fish is caught and brought onto a boat, the fish becomes property of the fisherman who caught it (Richards).

AT: No Building Materials

Melting lunar dust creates a free building material

Flinn, 6 (1/2006, Edward D., Aerospace America, “Dealing with Moon Dust,” lexis, mat)


 As scientists and engineers figure out how to return astronauts to the Moon, set up habitats, and mine lunar soil to produce anything from building materials to rocket fuels, they are scratching their heads over what to do about Moon dust.

This troublesome material is everywhere on the Moon's surface. The powdery grit gets into everything, jamming seals and abrading spacesuit fabric. It also readily picks up an electrostatic charge. This characteristic causes it to float or levitate off the lunar surface and stick to faceplates and camera lenses. The fine dust might even be toxic.

Household hint

Larry Taylor, distinguished professor of planetary sciences at the University of Tennessee, has an idea about what to do with this troublesome dust. He suggests that it can be melted into a useful material.

"I am one of those weird people who like to stick things in ordinary kitchen microwave ovens to see what happens," Taylor admitted to several hundred scientists at a recent Lunar Exploration Advisory Group (LEAG) conference at NASA Johnson. At home in Tennessee, his most famous experiment involves a bar of Irish Spring soap, which quickly turns into "an abominable monster" when the microwave's start button is hit.

However, the experiment he described at LEAG involved transforming Moon dust: He once put a small pile of lunar soil brought back by Apollo astronauts into a microwave oven. Taylor found that it melted rapidly, within 30 sec, at only 250 W.

The reason it melted so quickly has to do with its composition. Lunar regolith, or soil, is produced when micrometeorites plow into lunar rocks and sand at high-impact velocities, melting and creating glass. The glass contains nanometer-scale beads of pure iron -- so-called "nanophase" iron. Those tiny iron beads efficiently concentrate microwave energy, causing the beads to "sinter," or fuse the loose soils into large clumps.

This observation has inspired Taylor to imagine all kinds of machinery that could be sent to the Moon and then used to fuse lunar dust into useful solids.

"Picture a buggy pulled behind a rover that is outfitted with a set of magnetrons," he suggests. (A magnetron is the heating element in a microwave oven.) "With the right power and microwave frequency, an astronaut could drive along, sintering the soil as he goes, making continuous brick down 0.5 m deep," Taylor points out. He adds that by changing the power settings the astronaut could melt the top inch or two of the soil to make a glass road.

"Or say that you want a radio telescope," he continues. "Find a round crater and run a little microwave 'lawnmower' up and down the crater's sides to sinter a smooth surface. Hang an antenna from the middle -- voila, instant Arecibo!" he exclaims, referring to the giant 305-m-diam radio telescope formed from a natural circular valley in Puerto Rico.

Technical challenges remain. Sintering Moon dust in a microwave oven on Earth is not the same as doing it on the airless Moon. Researchers still need to work out details of a process for producing strong, uniformly sintered material in the harsh lunar environment.

However, the idea has promise. It could result in useful products such as sintered rocket landing pads, roads, bricks for habitats, and radiation shielding, while at the same time providing a means for dust abatement. "The only limit," says Taylor, "is imagination."

AT: Can’t be Extracted / Transported to Earth

Can be easily extracted and transported to earth

Bilder, Prof of Law at University of Wisconsin, 10 (January 2010, Richard B., Fordham International Law Journal, “A LEGAL REGIME FOR THE MINING OF HELIUM-3 ON THE MOON: U.S. POLICY OPTIONS,” 33 Fordham Int'l L.J. 243, JMP)

How would lunar He-3 be extracted and transported to Earth? n29 Because the solar wind components are weakly bound to the lunar regolith, n30 it should be relatively easy to extract them utilizing reasonable extensions of existing technology. In one proposed scenario, once a lunar base is established, robotic lunar mining vehicles fitted with solar heat collectors would: (1) traverse appropriate areas of the Moon's surface - probably, in particular, the lunar maria, or "seas" - scooping up the loose upper layer of the lunar regolith and sizing it into small particles; (2) utilize solar energy to process and heat the collected regolith to the temperatures necessary to release, separate, and collect in a gaseous state the He-3, along with certain other solar-wind elements embedded in the regolith particles; (3) discharge the spent regolith back to the lunar surface; and (4) return with the collected He-3 and other gaseous byproducts to the lunar base. n31  [*255]  The collected He-3 gas could then be liquified in the lunar cold and transported to Earth, perhaps in remotely-operated shuttles. n32 Importantly, this type of mining operation could result in the collection not only of He-3 but also significant amounts of hydrogen, oxygen, nitrogen, carbon dioxide, and water, all potentially very useful - indeed, perhaps indispensable - for the maintenance of a lunar base or further outer space activities such as expeditions to Mars or other planets. n33 Since He-3 is believed to comprise only a small proportion of the lunar regolith, it will probably be necessary to process large amounts of lunar regolith in order to obtain the quantities of He-3 necessary to sustain a large-scale terrestrial He-3-based power program. However, the extraction of He-3 and other solar wind components from the lunar soil seems in itself unlikely to have a significant detrimental impact on the lunar environment because the regolith will be discharged back to the Moon's surface immediately after processing. n34

Existing mining technology is sufficient to extract and transport Helium-3

Jakhu & Buzdugan, Institute of Air and Space Law, McGill University, 8 (September 2008, Ram & Maria, Astropolitics, “DEVELOPMENT OF THE NATURAL RESOURCES OF THE MOON AND OTHER CELESTIAL BODIES: ECONOMIC AND LEGAL ASPECTS,” Volume 6, Number 3, JMP)

Natural resources discovered on the Moon include oxygen from the lunar soil, water from the ice poles, and numerous volatile gases that can be used to supply fuel and construction materials. All these resources can be exploited for permanent bases on the lunar surfaces and space missions to/from the Moon.1 Perhaps, the most valuable resource on the Moon is Helium-3, a fuel that can be used to support a future development of nuclear fusion for energy. Helium-3 is considered by some experts as an ideal fuel because it is powerful and has the advantage of generating very little radioactive by-product.2 While scarcely available on the Earth, Helium-3 is estimated to be plentiful on the Moon.3 Experts argue that this rare isotope could be extracted and transported to the Earth using existing terrestrial mining technology.4 

Tech exists for the mining operations

Schmidt, Chairman of the Interlune-Interarms Initiative Inc., 3 (11/6/3, Hon. Harrison H. Schmitt, SUBCOMMITTEE ON SCIENCE, TECHNOLOGY AND SPACE OF THE SENATE COMMERCE, SCIENCE, AND TRANSPORTATION COMMITTEE, www.space4pece.net/moon/schmitt110603.doc, JMP)

Helium has two stable isotopes, helium 4, familiar to all who have received helium-filled baloons, and the even lighter helium 3.  Lunar helium-3, arriving at the Moon as part of the solar wind, is imbedded as a trace, non-radioactive isotope in the lunar soils.  It represents one potential energy source to meet this century's rapidly escalating demand.  There is a resource base of helium-3 of about 10,000 metric tonnes just in upper three meters of the titanium-rich soils of Mare Tranquillitatis.  This was the landing region for Neil Armstrong and Apollo 11 in 1969.  The energy equivalent value of Helium-3 delivered to operating fusion power plants on Earth would be about $4 billion per tonne relative to today's coal.  Coal, of course, supplies about half of the approximately $40 billion domestic electrical power market.  These numbers illustrate the magnitude of the business opportunity for helium-3 fusion power to compete for the creation of new electrical capacity and the replacement of old plant during the 21st Century.

Past technical activities on Earth and in deep space provide a strong base for initiating this enterprise.  Such activities include access to and operations in deep space as well as the terrestrial mining and surface materials processing industries.  Also, over the last decade, there has been historic progress in the development of inertial electrostatic confinement (IEC) fusion at the University of Wisconsin-Madison.  Progress there includes the production of over a milliwatt of steady-state power from the fusion of helium-3 and deuterium.  Steady progress in IEC research as well as basic physics argues strongly that the IEC approach to fusion power has significantly more commercial viability than other technologies pursued by the fusion community.  It will have inherently lower capital costs, higher energy conversion efficiency, a range of power from a few hundred megawatts upward, and little or no associated radioactivity or radioactive waste.  It should be noted, however, that IEC research has received no significant support as an alternative to Tokamak-based fusion from the Department of Energy in spite of that Department's large fusion technology budgets.  The Office of Science and Technology Policy under several Administrations also has ignored this approach.

On the question of international law relative to outer space, specifically the Outer Space Treaty of 1967, that law is permissive relative to properly licensed and regulated commercial endeavors.  Under the 1967 Treaty, lunar resources can be extracted and owned, but national sovereignty cannot be asserted over the mining area.  If the Moon Agreement of 1979, however, is ever submitted to the Senate for ratification, it should be deep sixed.  The uncertainty that this Agreement would create in terms of international management regimes would make it impossible to raise private capital for a return to the Moon for helium-3 and would seriously hamper if not prevent a successful initiative by the United States Government.

The general technologies required for the success of this enterprise are known.  Mining, extraction, processing, and transportation of helium-3 to Earth requires innovations in engineering, particularly in light-weight, robotic mining systems, but no known new engineering concepts.  By-products of lunar helium-3 extraction, largely hydrogen, oxygen, and water, have large potential markets in space and ultimately will add to the economic attractiveness of this business opportunity.  Inertial electrostatic confinement (IEC) fusion technology appears be the most attractive and least capital intensive approach to terrestrial fusion power plants, although engineering challenges of scaling remain for this technolgy.  Heavy lift launch costs comprise the largest cost uncertainty facing initial business planning, however, many factors, particularly long term production contracts, promise to lower these costs into the range of $1-2000 per kilogram versus about $70,000 per kilogram fully burdened for the Apollo Saturn V rocket.

AT: Not Cost Competitive

Helium-3 based fusion power will be competitive despite initials costs

Bilder, Prof of Law at University of Wisconsin, 10 (January 2010, Richard B., Fordham International Law Journal, “A LEGAL REGIME FOR THE MINING OF HELIUM-3 ON THE MOON: U.S. POLICY OPTIONS,” 33 Fordham Int'l L.J. 243, JMP)

Finally, the economic viability of He-3-based fusion power will, of course, depend on its eventual production cost relative to alternative sources of energy such as fossil fuel or other conventional sources of energy, energy produced by nuclear fission reactors, or other forms of fusion energy - all figures difficult to accurately predict at this time. Proponents of He-3-based fusion energy argue that, notwithstanding the substantial costs involved in developing He-3 fusion reactors, establishing a lunar mining operation, and transporting He-3 back to Earth, He-3-based fusion power will eventually be more than competitive with the cost of other types of energy resources and provide more than sufficient incentive for the participation of both government and private enterprise. n36 But other  [*257]  commentators are more skeptical, doubting both the technical feasibility of such a complex and challenging development and the likelihood of He-3-based fusion power ever competing successfully with more traditional Earth-based energy systems. n37 Suffice it to say, major space powers currently consider the potential of He-3-based fusion energy sufficiently promising as to warrant their serious interest and to furnish at least an additional rationale for their commitment to programs to establish national stations on the Moon.

Mining Helium-3 is key to supply the rapid rise in energy demand --- it is feasible and commercially viable

Schmidt, Chairman of the Interlune-Interarms Initiative Inc., 3 (11/6/3, Hon. Harrison H. Schmitt, SUBCOMMITTEE ON SCIENCE, TECHNOLOGY AND SPACE OF THE SENATE COMMERCE, SCIENCE, AND TRANSPORTATION COMMITTEE, www.space4pece.net/moon/schmitt110603.doc, JMP)


Thank you, Mr. Chairman, for the invitation to participate in this hearing.  It is good to be back in these familiar surroundings.

A return to the Moon to stay, when it occurs, will be a truly historic event.  It would be at least comparable to the first permanent settlement of America if not to the movement of our species out of Africa.


The Apollo 17 mission on which I was privileged to fly in December 1972 was the most recent visit by human beings to the Moon, indeed to deep space.  A return by Americans to the Moon at least 40 years after the end of the Apollo 17 mission probably would represent a commitment to return to stay.  Otherwise, it is hard to imagine how a sustained commitment to return would develop in this country.  


I must admit to being skeptical that the U.S. Government can be counted on to make such a "sustained commitment" absent unanticipated circumstances comparable to those of the late 1950s and early 1960s.  Therefore, I have spent much of the last decade exploring what it would take for private investors to make such a commitment.  At least it is clear that investors will stick with a project if presented to them with a credible business plan and a rate of return commensurate with the risk to invested capital.  My colleagues at the Fusion Technology Institute of the University of Wisconsin-Madison and the Interlune-Intermars Initiative, Inc. believe that such a commercially viable project exists in lunar helium-3 used as a fuel for fusion electric power plants on Earth.

Global demand and need for energy will likely increase by at least a factor of eight by the mid-point of the 21st Century.  This rapid rise will be due to a combination of population increase, new energy intensive technologies, aspirations for improved standards of living and lower birth rates in the less-developed world, and the need to mitigate the adverse consequences of climate warming or cooling.  

Helium has two stable isotopes, helium 4, familiar to all who have received helium-filled balloons, and the even lighter helium 3.  Lunar helium-3, arriving at the Moon as part of the solar wind, is imbedded as a trace, non-radioactive isotope in the lunar soils.  It represents one potential energy source to meet this century's rapidly escalating demand.  There is a resource base of helium-3  about of 10,000 metric tonnes just in upper three meters of the titanium-rich soils of Mare Tranquillitatis.  This was the landing region for Neil Armstrong and Apollo 11 in 1969.  The energy equivalent value of Helium-3 delivered to operating fusion power plants on Earth would be about $4 billion per tonne relative to today's coal.  Coal, of course, supplies about half of the approximately $40 billion domestic electrical power market.  These numbers illustrate the magnitude of the business opportunity for helium-3 fusion power to compete for the creation of new electrical capacity and the replacement of old during the 21st Century.
Past technical activities on Earth and in deep space provide a strong base for initiating this enterprise.  Also, over the last decade, there has been historic progress in the development of inertial electrostatic confinement (IEC) fusion at the University of Wisconsin-Madison.  Progress there includes the production of over a milliwatt of steady-state power from the fusion of helium-3 and deuterium.  Steady progress in IEC research as well as basic physics argues strongly that the IEC approach to fusion power has significantly more commercial viability than other technologies pursued by the fusion community.  It will have inherently lower capital costs, higher energy conversion efficiency, a range of power from a few hundred megawatts upward, and little or no associated radioactivity or radioactive waste.  It should be noted, however, that IEC research has received no significant support as an alternative to Tokamak-based fusion from the Department of Energy in spite of that Department's large fusion technology budgets.  The Office of Science and Technology Policy under several Administrations also has ignored this approach.

AT: Mining Hurts Environment

Mining the moon won’t have effects on its environment – too big and companies only mine in limited areas.

Wall 11 (1/13/011, Mike, SPACE.com, “Mining the Moon's Water: Q & A with Shackleton Energy's Bill Stone”, http://www.space.com/10619-mining-moon-water-bill-stone-110114.html) NYan

* Bill Stone is the founder of Shackleton Energy, a company investing in lunar mining

Stone: With a global surface area of over 35 million square kilometers [13.5 million square miles], with proven reserves of over a billion tonnes of water ice, and with the likelihood that initial surface resource processing will be done in relatively small, localized crater areas, it is unlikely that lunar return and resource harvesting will even be detectable to other lunar explorers, scientists or users. 
To put this in a more practical perspective, the lunar north pole water alone (from LRO radar signature) is enough to launch one shuttle equivalent per day for over 2,300 years. But this is, literally, only the tip of the "iceberg." If the LCROSS data are correct and the ice zone extends as far as the area between each of the poles to a circle at 80 degrees latitude, there is likely to be enough ice on the moon to launch, again at one-per-day, an equivalent shuttle launch for 250 million years.

The moon is a large body with lots of room and lots of resources. There is space enough for everybody on the moon for whatever purposes they envision.

We can’t mess up the moon – post plan, the moon will seem untouched

Gagnon 99 (April 30, 1999. “Mining the Moon and Mars” Earth First! Vol 19. Iss. 4 Pg. 92. LexisNexis)

NASA has found aluminum, titanium, iron, magnesium and helium 3 on the moon. On Mars they have found magnesium, cobalt, phosphorus and more. On asteroids, gold has been discovered.

NASA, the US weapons industry, the Department of Energy's weapons laboratories and academia are all working hard to convince the American people and Congress to provide greater research and development funding for this new exploitation of space while also minimizing regulation and control of such plans.

In the words of Declan O'Donnell, a director of the United Societies in Space, "We are the fifth force in nature. Our society turned loose in the universe will represent a new natural force. Our mansions can be built with a new source of financing, priming the pump for private enterprise."

The vision is to put mining colonies on the moon and Mars shortly after the turn of the century. The surface of the moon has already been entirely mapped by the Clemintine mission, a joint NASA/Pentagon mission used to test Star Wars sensors. Mars mapping and soil identification are now underway. Mining colonies would be powered by nuclear reactors now being developed by the Department of Energy's national labs and weapons contractors, the same folks that brought us the nuclear arms race.

According to Marshall Savage, the founder of the First Millennial Foundation, "We really can't mess up the moon, either by mining it or building nuclear powered plants. We can ruthlessly strip mine the surface of the moon for centuries, and it will be hard to tell we've even been there. There is no reason why we cannot build nuclear power plants on the moon's surface with impunity. Equipped with limitless nuclear, the lunar civilization will be capable of prodigious rates of economic growth."

As NASA prepares to send several more missions to Mars, it's also pondering another environmental dilemma--space bugs. When Columbus and the Spaniards began to explore the Americas, they brought the smallpox virus that killed thousands of indigenous peoples. If all goes as planned, NASA hopes to launch the Mars Sample Return Mission in 2003. The Centers for Disease Control and Prevention worry that NASA currently has no process in place to protect Earth's inhabitants from "pathogenic viruses or bacteria" upon the return of the missions.

AT: Helium-3 Extraction Hurts Environment

Extraction won’t hurt lunar environment

Bilder, Prof of Law at University of Wisconsin, 10 (January 2010, Richard B., Fordham International Law Journal, “A LEGAL REGIME FOR THE MINING OF HELIUM-3 ON THE MOON: U.S. POLICY OPTIONS,” 33 Fordham Int'l L.J. 243, JMP)

How would lunar He-3 be extracted and transported to Earth? n29 Because the solar wind components are weakly bound to the lunar regolith, n30 it should be relatively easy to extract them utilizing reasonable extensions of existing technology. In one proposed scenario, once a lunar base is established, robotic lunar mining vehicles fitted with solar heat collectors would: (1) traverse appropriate areas of the Moon's surface - probably, in particular, the lunar maria, or "seas" - scooping up the loose upper layer of the lunar regolith and sizing it into small particles; (2) utilize solar energy to process and heat the collected regolith to the temperatures necessary to release, separate, and collect in a gaseous state the He-3, along with certain other solar-wind elements embedded in the regolith particles; (3) discharge the spent regolith back to the lunar surface; and (4) return with the collected He-3 and other gaseous byproducts to the lunar base. n31  [*255]  The collected He-3 gas could then be liquified in the lunar cold and transported to Earth, perhaps in remotely-operated shuttles. n32 Importantly, this type of mining operation could result in the collection not only of He-3 but also significant amounts of hydrogen, oxygen, nitrogen, carbon dioxide, and water, all potentially very useful - indeed, perhaps indispensable - for the maintenance of a lunar base or further outer space activities such as expeditions to Mars or other planets. n33 Since He-3 is believed to comprise only a small proportion of the lunar regolith, it will probably be necessary to process large amounts of lunar regolith in order to obtain the quantities of He-3 necessary to sustain a large-scale terrestrial He-3-based power program. However, the extraction of He-3 and other solar wind components from the lunar soil seems in itself unlikely to have a significant detrimental impact on the lunar environment because the regolith will be discharged back to the Moon's surface immediately after processing. n34

Won’t require strip mining

Wakefield, 2000 (Julie, 6/30/2000, “Moon’s Helium-3 Could Power Earth,” http://fti.neep.wisc.edu/gallery/pdf/space_com063000.pdf, JMP)

Economically unfeasible

Indeed for now, the economics of extracting and transporting helium 3 from the moon are also problematic. Even if scientists solved the physics of helium 3 fusion, "it would be economically unfeasible," asserted Jim Benson, chairman of SpaceDev in Poway, California, which strives to be one of the first commercial space-exploration companies. "Unless I'm mistaken, you'd have to strip-mine large surfaces of the moon."

While it's true that to produce roughly 70 tons of helium 3, for example, a million tons of lunar soil would need to be heated to 1,470 degrees Fahrenheit (800 degrees Celsius) to liberate the gas, proponents say lunar strip mining is not the goal. "There's enough in the Mare Tranquillitatis alone to last for several hundred years," Schmitt said. The moon would be a stepping stone to other helium 3-rich sources, such as the atmospheres of Saturn and Uranus.

Benson agreed that finding fuel sources in space is the way to go. But for him, H2O and not helium 3 is the ideal fuel source. His personal goal is to create gas stations in space by mining asteroids for water. The water can be electrolyzed into hydrogen or oxygen fuel or used straight as a propellant by superheating with solar arrays. "Water is more practical and believable in the short run," he said.

But proponents believe only helium 3 can pay its own way.

"Water just isn't that valuable," Schmitt said. Besides the helium, a mining process would produce water and oxygen as by-products, he says. 

AT: Space Shuttle Shutdown

Now is a perfect time for lunar development

Cheetham & Pastuf, 8 – Research Associate at the Goddard Space Flight Center NASA Academy (Brad and Dan, students in Department of Mechanical and Aerospace Engineering at the University of Buffalo, “Lunar Resources and Development: A brief overview of the possibilities for lunar resource extraction and development,” http://www.eng.buffalo.edu/~cheetham/index_files/Moon%20Paper%20441.pdf, JMP)

Following Apollo the next step in space science was conducted on Skylab. The research done on this orbiting space station provided valuable information on the effects of zero-gravity on the human body (Armstrong). The Space Shuttle was then proposed and built as a re-usable and cost effective vehicle which would increase access to space. After construction however, it was found to be excessively costly and has since resulted in humanities stagnation in low Earth orbit (LEO). With the lifetime of the shuttle coming to a close there is an opportunity for NASA to again set its sights on a destination other than LEO. Thus there have been few better times in the history of man to consider the justification and rationale for lunar development than there is today.

AT: Radiation turns

We have the technological capabilities to address radiation

Ehlmann et al 2 (Bethany L. Ehlmann, Jeeshan Chowdhury, R. Eric Collins, Brandon DeKock, F. Douglas Grant, Michael Hannon, Stuart Ibsen, Jessica Kinnevan, Wendy Krauser, Julie Litzenberger, Timothy Marzullo, Rebekah Shepard *All authors contributed equally to this work 1. Department of Earth & Planetary Sciences, Washington University, St. Louis, MO 63130 (blehlman@artsci.wustl.edu). 2002. “Humans to Mars: The Political Initiative and Technical Expertise Needed 

for Human Exploration of the Red Planet” http://www.reric.org/htm/files/HumansToMars-ExSummary.pdf)

3.3 Overcoming Hazards   Some argue that a human mission to Mars is not within our technological capabilities.  Before a human crew is sent on a voyage to Mars, NASA must ensure that it can adequately  protect astronauts from health hazards they face on the journey. The primary hazards are  radiation exposure, prolonged microgravity conditions, and planetary cross-contamination by  microorganisms. Below, we discuss these oft-cited hazards and address the technologies  needed to overcome them. We further explore how investigations into the effects of space  travel on the human body may lead to new technological advances here on Earth.   Radiation Exposure-Once astronauts leave Earth orbit, protective measures are necessary to  block ubiquitous galactic cosmic rays and high intensity bursts of radiation resulting from solar proton events (RAND, 1991b). The Martian Radiation Environment Experiment  (MARIE) on the Mars Odyssey spacecraft has measured radiation levels both in transit  between Earth and Mars and within lower Mars orbit. Radiation above Mars is about 2.5  times that in the International Space Station, though levels received by a crew member over  the duration of a Mars mission would not exceed NASA career dose limits (Zeitlin, 2003).   

Several shielding technologies exist to address radiation challenges. Passive shielding  employs no energy but uses an enormous shielding mass of hydrogen or water, which  increases mission costs by increasing payload size. Active shielding methods, which work in  much the same way as the Earth’s electromagnetic field by deflecting interstellar charged  particles, are promising alternatives but have a failure risk and require energy (RAND,  1991b). A hybrid system optimizes both the level of protection afforded the crew and the size  of the payload mass. Shielding technology is near maturity given what we know about the  radiation environment; however, we agree with the recommendations of others (NRC, 2002;  Greeley, 2001) that further radiation level measurement on Mars’ surface is needed. 

AT: Microgravity turns

We have the technology to mitigate harm produced by microgravity

Ehlmann et al 2 (Bethany L. Ehlmann, Jeeshan Chowdhury, R. Eric Collins, Brandon DeKock, F. Douglas Grant, Michael Hannon, Stuart Ibsen, Jessica Kinnevan, Wendy Krauser, Julie Litzenberger, Timothy Marzullo, Rebekah Shepard *All authors contributed equally to this work 1. Department of Earth & Planetary Sciences, Washington University, St. Louis, MO 63130 (blehlman@artsci.wustl.edu). 2002. “Humans to Mars: The Political Initiative and Technical Expertise Needed for Human Exploration of the Red Planet” http://www.reric.org/htm/files/HumansToMars-ExSummary.pdf)

Microgravity—In the course of a human mission to Mars, the crew will experience the zerogravity environment of interplanetary space, the microgravity environment of Mars (0.38g),  and, after much time in lower-gravity environments, return to normal Earth gravity. Research  on microgravity effects has been conducted using space-based data as well as ground-based  simulations like water immersion. Pharmaceuticals, exercise, conditioning, and artificial  gravity are promising strategies that mitigate the effects of microgravity on humans in space.  Exercise and conditioning are considered effective means of countering the physiological effects of microgravity although the amount of time devoted to an exercise program must be  weighed against time taken away from required daily tasks and functions.   Another possible countermeasure is the production of artificial gravity by techniques  ranging from suits worn by astronauts which provide magnetic or pressure loading to  spacecraft centrifuges (Zubrin, 1997, RAND, 1991b). A rotational spacecraft shows the most  promise. Pharmaceutical research is also on-going. For example, hibernating bears produce a  regulatory substance similar to a human bone growth factor that promotes the formation of  bone despite the absence of mechanical skeletal loading (RAND, 1991b). If we can isolate  and replicate this substance it may be useful both in treating bone demineralization in space  and helping to treat or prevent osteoporosis here on Earth.  

AT: Pathogens/Contamination turns

Technological capabilities and mandatory safety protocol will prevent pathogens and contamination

Ehlmann et al 2 (Bethany L. Ehlmann, Jeeshan Chowdhury, R. Eric Collins, Brandon DeKock, F. Douglas Grant, Michael Hannon, Stuart Ibsen, Jessica Kinnevan, Wendy Krauser, Julie Litzenberger, Timothy Marzullo, Rebekah Shepard *All authors contributed equally to this work 1. Department of Earth & Planetary Sciences, Washington University, St. Louis, MO 63130 (blehlman@artsci.wustl.edu). 2002. “Humans to Mars: The Political Initiative and Technical Expertise Needed for Human Exploration of the Red Planet” http://www.reric.org/htm/files/HumansToMars-ExSummary.pdf)

Avoiding Cross-Contamination—Robotic missions to Mars already have strict Planetary  Protection protocols. Protection strategies developed for a human Mars mission will be even  more stringent and have important applications outside of the space program. Clean room  and sterilization research will allow us to understand and cope with the continuing mutation  and evolution of pathogens in our hospitals. Technologies developed will aid in our attempts  to prevent the movement of pathogens such as malaria and West Nile virus into higher  latitudes and combat biological terrorism. These are clearly important investments for the  United States to make in the next decade.  

***ADDONS 

Moon Key to Human Destiny

The Moon is key to the destiny of the human race

Cheetham & Pastuf, 8 – Research Associate at the Goddard Space Flight Center NASA Academy (Brad and Dan, students in Department of Mechanical and Aerospace Engineering at the University of Buffalo, “Lunar Resources and Development: A brief overview of the possibilities for lunar resource extraction and development,” http://www.eng.buffalo.edu/~cheetham/index_files/Moon%20Paper%20441.pdf, JMP)

The Moon has helped define existence on Earth since life began. It is one of the most visible and important celestial bodies which humans and other animals ever see. The Earth and Moon are tied to each other and the destiny of the human race is critically dependent on the Moon. As the population of Earth grows and the available resources on earth dwindle, serious problems will begin to develop (Lewis 11). Future generations of the Earth require that the Moon be utilized just as today we require oil and previous generations required the discovery of the “New World” by Columbus to prosper.

The Moon is approximately 240,000 miles from Earth. Its mass results in a force of gravity 1/6th of that felt on Earth. The Moon lacks an atmosphere, and as a result the surface has never been weathered and only experiences changes due to asteroid and meteor impacts. These impacts potentially leave rocks and evidence of early Earth that have been preserved for billions of years (Aeronautics). Furthermore, there exists, on the lunar surface, numerous valuable raw materials. As a result of these attributes the Moon presents endless value to humans both now and in the future. This paper will examine the various reasons for returning to the Moon permanently and begin to discuss the technical developments and solutions that will allow the beginning of the next phase of human expansion to begin.

Helium-3 Internal Links

Helium-3 is key to nuclear smuggling detection, medical imaging, and oil and gas exploration

AAAS, 10 (4/22/10, American Association for the Advancement of Science, “AAAS Workshop Explores How to Meet Demand for Helium-3 in Medicine, 

 Industry, and Security”, http://www.aaas.org/news/releases/2010/0423helium3.shtml)AY 

About 80% of the helium-3 used in the United States is for homeland security, as it can detect neutrons emitted from plutonium that might be smuggled across international borders. Beyond monitoring for smuggled nuclear materials, helium-3 is used for basic research, oil and gas exploration, and medical lung imaging. Its unique properties may someday make it useful in nuclear fusion, said Fetter, who’s on leave from the School of Public Policy at the University of Maryland. But helium-3, composed of two protons and one neutron, is exceedingly rare on Earth. It is found in the air at seven parts per trillion; such low concentrations make it too expensive to extract. It is believed to exist in larger quantities on the moon.

The helium 3 crisis threatens U.S nuclear security, medical imaging capabilities, semi conductivity research, and oil and gas exploration

Lobsenz, 10 (7/1/10, George, editor of Energy Daily, “DOE Helium Shortage Hits Nuke Security, Oil and Gas Industry”, http://www.managingpowermag.com/supply_chains/DOE-Helium-Shortage-Hits-Nuke-Security-Oil-And-Gas-Industry_253.html)
The Energy Department's failure to recognize an impending supply squeeze for helium-3—a nonradioactive gas produced in the agency's nuclear weapons complex—has created a national crisis requiring White House intervention and threatening key U.S. nuclear and homeland security programs, a wide range of medical and scientific research activities and development of U.S. oil and natural gas resources, according to testimony before a House subcommittee. The testimony at the House Science and Technology Committee's investigations and oversight subcommittee revealed that DOE and other federal officials only fully grasped the situation in 2008. Fast-dwindling helium-3 supplies forced the government last year to begin rationing the gas, which has unique neutron detection and refrigerant capabilities that cannot be provided by other substances in some research and industrial applications. And in a growing snowball of real-world impacts, the sudden helium shortage already has: Disrupted international nonproliferation efforts led by the International Atomic Energy Agency that use helium-based devices to track and safeguard sensitive nuclear materials; Slowed Department of Homeland Security (DHS) and DOE programs to deploy radiation detection machines at airports, seaports and border crossings; Delayed a huge swath of cutting-edge scientific research, ranging from superconductivity to nanotechnology to quantum computing; Curtailed operations at some neutron-scattering facilities overseas, although similar DOE facilities such as the Spallation Neutron Source at Oak Ridge, Tenn., have sufficient helium for planned operations through fiscal year 2014; Jeopardized progress on new lung imaging techniques that promise better treatment methods for respiratory disease; and Forced oil well services companies to scramble for helium-3 devices that are critical to assessing and developing underground oil and gas reservoirs, including the nation's fast-growing shale gas fields. Officials from all those industrial and research sectors, as well as a General Electric official in charge of that company's radiation detector production unit, said they only learned of the helium-3 shortage last year and now are scrambling to develop alternative technologies and, where possible, recycling methods for helium-3. At the same time, DHS and DOE officials said an interagency group formed by the White House National Security Council is trying to stretch out DOE's shrinking supply of about 50,000 liters of helium by tightening allocations to all sectors and ramping up federal research and development of alternative technologies. The government officials and Thomas Anderson, product line leader of GE Energy's radiation measurement unit, said alternatives could be developed relatively soon for some applications, most notably for homeland security radiation detectors, which account for most of the rising demand for helium-3. But they said helium-3 would be harder to replace in other applications, particularly oil and gas development, which requires the high sensitivity and reliability of helium-based devices in often rugged underground conditions in deep wells. "It is likely that without helium-3, exploration for new reserves, development drilling of existing fields, and logging of both new and existing wells will be severely curtailed until an alternative technology is developed," Anderson said in written testimony. 


2ac Warming Addon

A helium-3 power generation solves warming

Anderson, 10 (4/22/10, Tom, Product Line Leader GE Energy, Reuter Stokes Radiation Measurement Solutions, “Written Testimony of Thomas R. Anderson, Product Line Leader GE Energy, Reuter Stokes Radiation Measurement Solutions Before the Subcommittee on Investigations and Oversight Committee on Science and Technology U.S. House of Representatives Hearing on “Caught by Surprise: Causes and Consequences of the Helium-3 Supply  Crisis”, http://science.house.gov/sites/republicans.science.house.gov/files/documents/hearings/042210_Anderson.pdf) 
A Flower in the Darkness? The subject of mining helium-3 on the Moon as a fuel for future clean, safe nuclear power plants is a fascinating one that raises many questions. Some of these questions are highly technical, and relate to the feasibility of the involved nuclear physics. Other questions concern the not inconsiderable practicalities associated with getting to the Moon, mining and super-heating large quantities of lunar rock (Space.com report a suggestion of roughly one million tons of lunar soil being needed to be mined and processed for every 70 tonnes of helium-3 yield), and then getting the precious cargo back to the Earth. However, the far more interesting questions arguably relate to why this is a topic that is receiving so little media and public attention. As noted above, several of the largest governments on the planet have made announcements that they are either actively considering or planning to go to the Moon to mine helium-3. Whether or not the science will actually work, this is surely major, major, major news. Given that public debates concerning the construction of future nuclear fission power plants and even wind farms now rage with great vigour and a high media profile, why on Earth (and in future the Moon) helium-3 power plants as part of a potential future energy strategy are rarely if ever even mentioned is exceptionally hard to fathom. Nobody is trying to hide the potential of future lunar helium-3 power generation. However, like a rose in a dark room, there is a potential danger that something of beauty will fail to gain the light it requires if more attention does not start to be languished on what could end up as a very big part of the solution to Peak Oil and other fossil fuel resource, not to mention climate change. Anyone for space?

Warming causes extinction

Tickell 08 (Oliver, Climate Researcher, The Guardian, 8-11, “On a planet 4C hotter, all we can prepare for is extinction”, http://www.guardian.co.uk/commentisfree/2008/aug/11/climatechange)

We need to get prepared for four degrees of global warming, Bob Watson told the Guardian last week. At first sight this looks like wise counsel from the climate science adviser to Defra. But the idea that we could adapt to a 4C rise is absurd and dangerous. Global warming on this scale would be a catastrophe that would mean, in the immortal words that Chief Seattle probably never spoke, "the end of living and the beginning of survival" for humankind. Or perhaps the beginning of our extinction. The collapse of the polar ice caps would become inevitable, bringing long-term sea level rises of 70-80 metres. All the world's coastal plains would be lost, complete with ports, cities, transport and industrial infrastructure, and much of the world's most productive farmland. The world's geography would be transformed much as it was at the end of the last ice age, when sea levels rose by about 120 metres to create the Channel, the North Sea and Cardigan Bay out of dry land. Weather would become extreme and unpredictable, with more frequent and severe droughts, floods and hurricanes. The Earth's carrying capacity would be hugely reduced. Billions would undoubtedly die. Watson's call was supported by the government's former chief scientific adviser, Sir David King, who warned that "if we get to a four-degree rise it is quite possible that we would begin to see a runaway increase". This is a remarkable understatement. The climate system is already experiencing significant feedbacks, notably the summer melting of the Arctic sea ice. The more the ice melts, the more sunshine is absorbed by the sea, and the more the Arctic warms. And as the Arctic warms, the release of billions of tonnes of methane – a greenhouse gas 70 times stronger than carbon dioxide over 20 years – captured under melting permafrost is already under way. To see how far this process could go, look 55.5m years to the Palaeocene-Eocene Thermal Maximum, when a global temperature increase of 6C coincided with the release of about 5,000 gigatonnes of carbon into the atmosphere, both as CO2 and as methane from bogs and seabed sediments. Lush subtropical forests grew in polar regions, and sea levels rose to 100m higher than today. It appears that an initial warming pulse triggered other warming processes. Many scientists warn that this historical event may be analogous to the present: the warming caused by human emissions could propel us towards a similar hothouse Earth. 

2ac Nuclear Smuggling Addon

Declining Helium-3 supplies will undermine DHS nuclear smuggling detection --- necessary to prevent nuclear terrorism

Wald, 9 (11/23/09, Matthew L., NY Times, “Shortage Slows a Program to Detect Nuclear Bombs,” http://www.nytimes.com/2009/11/23/us/23helium.html, JMP)

WASHINGTON — The Department of Homeland Security has spent $230 million to develop better technology for detecting smuggled nuclear bombs but has had to stop deploying the new machines because the United States has run out of a crucial raw material, experts say.

The ingredient is helium 3, an unusual form of the element that is formed when tritium, an ingredient of hydrogen bombs, decays. But the government mostly stopped making tritium in 1989.

“I have not heard any explanation of why this was not entirely foreseeable,” said Representative Brad Miller, Democrat of North Carolina, who is the chairman of a House subcommittee that is investigating the problem.

An official from the Homeland Security Department testified last week before Mr. Miller’s panel, the Investigations and Oversight Subcommittee of the House Science Committee, that demand for helium 3 appeared to be 10 times the supply.
Some government agencies, Mr. Miller said, did anticipate a crisis, but the Homeland Security Department appears not to have gotten the message.

The department had planned a worldwide network using the new detectors, which were supposed to detect plutonium or uranium in shipping containers. The government wanted 1,300 to 1,400 machines, which cost $800,000 each, for use in ports around the world to thwart terrorists who might try to deliver a nuclear bomb to a big city by stashing it in one of the millions of containers that enter the United States every year.
At the White House, Steve Fetter, an assistant director of the Office of Science and Technology Policy, said the helium 3 problem was short-term because other technologies would be developed. But, he said, while the government had a large surplus of helium 3 at the end of the cold war, “people should have been aware that this was a one-time windfall and was not sustainable.”

Helium 3 is not hazardous or even chemically reactive, and it is not the only material that can be used for neutron detection. The Homeland Security Department has older equipment that can look for radioactivity, but it does not differentiate well between bomb fuel and innocuous materials that naturally emit radiation — like cat litter, ceramic tiles and bananas — and sounds false alarms more often.
Earlier this year, the Pacific Northwest National Laboratory, part of the Energy Department, said in a report, “No other currently available detection technology offers the stability, sensitivity and gamma/neutron discrimination” of detectors using helium 3.

Helium 3 is used to detect neutrons, the subatomic particles that sustain the chain reaction in a bomb or a reactor. Plutonium, the favorite bomb-making material of most governments with nuclear weapons, intermittently gives off neutrons, which are harder for a smuggler to hide than other forms of radiation. (Detecting the alternative bomb fuel, enriched uranium, is a separate, difficult problem, experts say.)

Helium 3 is rare in nature, but the Energy Department accumulated a substantial stockpile as a byproduct of maintaining nuclear weapons. Those weapons use tritium, which is the form of hydrogen used in the H-bomb, but the hydrogen decays into helium 3 at the rate of 5.5 percent a year. For that reason the tritium in each bomb has to be removed, purified and replenished every few years. It is purified by removing the helium 3.

The declining supply is also needed for physics research and medical diagnostics.

The Energy Department used to make tritium in reactors at its Savannah River Site, near Aiken, S.C., but those were shut after many operational problems. It enlisted the Tennessee Valley Authority to make some tritium in a power reactor, using the same method it had used at Savannah River, breaking up another material, a form of lithium, with neutrons. One of the fragments is tritium. But that project has run into technical problems as well.

Mr. Miller estimated that demand for helium 3 was about 65,000 liters per year through 2013 and that total production by the only two countries that produce it in usable form, the United States and Russia, was only about 20,000 liters. In a letter to President Obama, he called the shortage “a national crisis” and said the price had jumped to $2,000 a liter from $100 in the last few years, which threatens scientific research.

Plan solves

Plumer, associate editor at the New Republic, 11 (5/31/11, Brad, “America's looming helium crisis (no, really)” http://www.washingtonpost.com/blogs/ezra-klein/post/americas-looming-helium-crisis-no-really/2011/05/31/AGZIBdFH_blog.html, JMP)

Over the weekend, the New York Times’ Matthew Wald reported that we're running out of helium-3, a rare but useful helium isotope, thanks to a bit of bureaucratic blundering:

The United States is running out of a rare gas that is crucial for detecting smuggled nuclear weapons materials because one arm of the Energy Department was selling the gas six times as fast as another arm could accumulate it, and the two sides failed to communicate for years, according to a new Congressional audit.

The gas, helium-3, is a byproduct of the nuclear weapons program, but as the number of nuclear weapons has declined, so has the supply of the gas. Yet, as the supply was shrinking, the government was investing more than $200 million to develop detection technology that required helium-3.

Now, scientists might be able to invent new weapons detectors, but helium-3 has also been proposed as a fuel for next-generation fusion reactors. Trouble is, there's just not all that much helium-3 to go around. There's plenty of the stuff in the earth's mantle, but it's nearly impossible to retrieve, and manufacturing tritium (which decays into helium-3) is fantastically energy-intensive. Harvesting the gas from decommissioned nuclear weapons was always the most economical approach. One option left would be to mine it from the moon's surface: indeed, Russia and China have both said that helium-3 mining would be a major goal of future lunar explorations.

NUCLEAR TERRORIST ATTACK AGAINST THE UNITED STATES WOULD END THE WORLD—IT WOULD DESTROY THE ECONOMY, DESTROY HEGEMONY, AND CAUSE NUCLEAR WARS WITH RUSSIA, CHINA, IRAN, AND NORTH KOREA

CORSI 2005 (Jerome, Ph.D. from Harvard, Atomic Iran, 176-178)


In the span of less than one hour, the nation’s largest city will have been virtually wiped off the map.  Removal of debris will take several years, and recovery may never fully happen.  The damage to the nation’s economy will be measured in the trillions of dollars, and the loss of the country’s major financial and business center may reduce America immediately to a second-class status.  The resulting psychological impact will bring paralysis throughout the land for an indefinite period of time.  The president may not be able to communicate with the nation for days, even weeks, as television and radio systems struggle to come back on line.


No natural or man-made disaster in history will compare with the magnitude of damage that has been done to New York City in this one horrible day.

THE UNITED STATES RETAILATES:  “END OF THE WORLD” SCENARIOS


The combination of horror and outrage that will surge upon the nation will demand that the president retaliate for the incomprehensible damage done by the attack.  The problem will be that the president will not immediately know how to respond or against whom.


The perpetrators will have been incinerated by the explosion that destroyed New York City.  Unlike 9/11, there will have been no interval during the attack when those hijacked could make phone calls to loved ones telling them before they died that the hijackers were radical Islamic extremists.  There will be no such phone calls when the attack will not have been anticipated until the instant the terrorists detonate their improvised nuclear device inside the truck parked on a curb at the Empire State Building.  Nor will there be any possibility of finding any clues, which either were vaporized instantly or are now lying physically inaccessible under tons of radioactive rubble.


Still, the president, members of Congress, the military, and the public at large will suspect another attack by our known enemy—Islamic terrorists.  The first impulse will be to launch a nuclear strike on Mecca, to destroy the whole religion of Islam.  Medina could possibly be added to the target list just to make the point with crystal clarity.  Yet what would we gain?  The moment Mecca and Medina were wiped off the map, the Islamic world—more than one billion human beings in countless different nations—would feel attacked.  Nothing would emerge intact after a war between the United States and Islam.  The apocalypse would be upon us.


Then, too, we would face an immediate threat from our long-term enemy, the former Soviet Union.  Many in the Kremlin would see this as an opportunity to grasp the victory that had been snatched from them by Ronald Reagan, when the Berlin Wall came down.  A missile strike by the Russians on a score of American cities could possibly be preemptive.  Would the U.S. strategic defense system be so in shock that immediate retaliation would not be possible?  Hard-liners in Moscow might argue that there was never a better opportunity to destroy America.


In China, our newer Communist enemies might not care if we could retaliate.  With a population already over 1.3 billion people and with their population not concentrated in a few major cities, the Chinese might calculate to initiate a nuclear blow on the United States.  What if the United States retaliated with a nuclear counterattack upon China?  The Chinese might be able to absorb the blow and recover.


The North Koreans might calculate even more recklessly.  Why not launch upon America the few missiles they have that could reach our soil?  More confusion and chaos might only advance their position.  If Russia, China, and the United States could be drawn into attacking one another, North Korea might emerge stronger just because it was overlooked while the great nations focus on attacking one another.


So, too, our supposed allies in Europe might relish the immediate reduction in power suddenly inflicted upon America.  Many of the great egos in Europe have never fully recovered from the disgrace of World War II, when in the last century the Americans a second time in just over two decades have been forced to come to their rescue.  If the French did not start launching nuclear weapons themselves, they might be happy to fan the diplomatic fire beginning to burn under the Russians and the Chinese.


Or the president might decide simply to launch a limited nuclear strike on Tehran itself.  This might be the most rational option in the attempt to retaliate but still communicate restraint.  The problem is that a strike on Tehran would add more nuclear devastation to the world calculation.  Muslims around the world would still see the retaliation as an attack on Islam, especially when the United States had no positive proof that the destruction of New York City had been triggered by radical Islamic extremists with assistance from Iran.


But for the president not to retaliate might be unacceptable to the American people.  So weakened by the loss of New York, Americans would feel vulnerable in every city in the nation.  “Who is going to be next?” would be the question on everyone’s mind.  For this there would be no effective answer.  That the president might think politically at this instant seems almost petty, yet every president is by nature a politician.  The political party in power at the time of the attack would be destroyed unless the president retaliated with a nuclear strike against somebody.  The American people would feel a price had to be paid while the country was still capable of exacting revenge.
---XT: Helium-3 K2 Detection

Helium-3 shortages are detrimental to nuclear smuggling detection efforts

Dixon, 11 (4/29/11, Darius, energy reporter for POLITICO Pro, “Helium-3 Shortage Could Mean Nuke Detection ‘Disaster”, http://www.wired.com/dangerroom/2010/04/helium-3-shortage-could-mean-nuke-detection-disaster/)

Stopping nuclear smuggling is already tough. But it’s about to get a lot harder. Helium-3, a crucial ingredient in neutron-particle-detection technology, is in extremely short supply. Rep. Brad Miller (D-North Carolina), chairman of the House Subcommittee on Investigations and Oversight, chided the Departments of Energy and Homeland Security at a hearing on the issue late last week, suggesting that they created a preventable “disaster.” The Energy Department is the sole American supplier of helium-3, and DHS is supposed to take the lead in spotting and stopping illicit nuclear material. The helium-3 isotope represents less than 0.0002 percent of all helium. Of that, about 80 percent of helium-3 usage is devoted to security purposes, because the gas is extremely sensitive to neutrons, like those emitted spontaneously by plutonium. Helium-3 is a decay product of tritium, a heavy isotope of hydrogen used to enhance the yield of nuclear weapons, but whose production stopped in 1988. The half-life decay of tritium is about 12 years, and the U.S. supply for helium-3 is fed by harvesting the gas from dismantled or refurbished nuclear weapons. However, production of helium-3 hasn’t kept pace with the exponential demand sparked by the Sept. 11 attacks. Projected demand for the nonradioactive gas in 2010 is said to be more than 76,000 liters per year, while U.S. production is a mere 8,000 liters annually, and U.S. total supply rests at less than 48,000 liters. This shortage wasn’t identified until a workshop put on by the Department of Energy’s Office of Nuclear Physics in August 2008. Between 2004 and 2008, about 25,000 liters of helium-3 annually was entering the U.S. from Russia, according to the testimony of Dr. William F. Brinkman, director of the Office of Science at DOE. Right around the time of the August workshop, Russia decided it was “reserving its supplies for domestic use.” Helium-3 neutron-detector systems were incorporated into many nuclear reactors designed and built General Electric, to measure power levels and initiate protective measures. Thomas R. Anderson, a representative from GE Energy, said his company has supplied more than 35,000 detectors around the world to monitor nuclear smuggling. The shortage is so severe, explained Dr. William K. Hagan, acting director of the Domestic Nuclear Detection Office at DHS, that even handheld and backpack detectors used by the U.S. Coast Guard, Customs and Border Protection, and Transportation Security Administration would be affected. According to the hearing’s charter, U.S. exports of the precious gas have ceased, and the International Atomic Energy Agency has been informed that it must diversify its helium-3 sources used for their nuclear-nonproliferation work.

Declining Helium-3 supplies undermine nuclear smuggling detection

NTI, 11 (5/13/11,“Nuclear Detection Effort Hobbled by DOE Miscues: GAO”, http://www.globalsecuritynewswire.org/gsn/nw_20110531_2740.php)

Helium-3 is a crucial ingredient in detectors that scan for the presence of smuggled atomic materials. The gas is collected from aging nuclear warheads by the Energy Department's semiautonomous National Nuclear Security Administration. As the United States has reduced its nuclear stockpile, so has the reservoir of available Helium-3 been reduced. Nuclear agency officials, however, failed to inform the Energy Department's Isotope Program, which distributes the gas to private firms that use it to build radiation detectors, about the reduced supply of Helium-3, according to an audit by the Government Accountability Office. Congressional investigators found that the Isotope Program was dealing the warhead byproduct six times faster than the nuclear agency could collect the gas. The two agencies did not discuss the issue over a period of years, partly because the Helium-3 production data could be employed to determine how many nuclear weapons are in the U.S. arsenal. The Isotope Program, meanwhile, was determining demand for the warhead legacy product based on the number of private companies that annually requested information about the gas.

Helium 3 is key to detect smuggled nuclear material

Armchair Generalist, 10 (10/5/10, A progressive view on military affairs”, “No Helium 3 for you!”, http://armchairgeneralist.typepad.com/my_weblog/2010/10/no-helium-3-for-you.html?cid=6a00d83451b39369e20134882d3727970c)

The Department of Defense, Department of State, NNSA, and DHS all have deployed radiation detection equipment to detect smuggled radiological and nuclear material. Through programs such as Cooperative Threat Reduction, the Second Line of Defense, and the Radiation Portal Monitor program, these agencies have deployed thousands of radiation portal monitors both domestically and overseas. Each portal uses approximately 50 liters of helium-3 as the basis for its neutron detection capability. Some of the programs have been in place since before 2001. Others, such as those operated through DHS, were established later. The broad expansion of these deployments has provided the greatest demand for helium-3 and been the largest drain on the helium-3 stockpile.

---XT: Terrorism

Helium 3 based nuclear detectors solve nuclear terrorism

Hagan, 10 (4/22/11, William K., Acting Director of the Domestic Nuclear Detection Office- Department of Homeland Security, “CAUGHT BY SURPRISE: CAUSES AND CONSEQUENCES OF THE HELIUM-3 SUPPLY CRISIS”, http://www.gpo.gov/fdsys/pkg/CHRG-111hhrg57170/pdf/CHRG-111hhrg57170.pdf)

The United States’ supply of He-3 has traditionally come from the decay of tritium, which the nation previously produced in large quantities as part of the U.S. nuclear weapons enterprise. The suspension of U.S. production of tritium in the late 1980s, however, resulted in a reduction in the amount of He-3 available for harvest. Currently, a significant portion of He-3 is used for neutron detection to aid in the prevention of nuclear terrorism. He-3 has become the overwhelmingly predominant technology used for this purpose; the Departments of Homeland Security, Defense (DoD), and Energy (DOE) each have nuclear detection programs that use He-3based sensors. Additionally, He-3 is finding increasingly widespread use in areas beyond homeland security, including scientific research, medical, and industrial applications. Some of these applications may require relatively large volumes of He-3 for which there may be no known alternative. In the past, He-3 was a relatively lowcost commodity, and its use increased particularly with the advent of large radiation portal monitors both domestically and abroad. The limited supply of He-3, which is based on the nation’s current stores of tritium, has been overwhelmed by this increase in demand. The current and future He-3 supply will fail to satisfy the demand of interagency partners and the commercial sector. Only approximately one tenth of the current demand for He-3 will be available from DOE/National Nuclear Security Administration (NNSA) for the foreseeable future, and neutron detectors using He-3 are already becoming difficult to procure

---Clandestine War Impact

That guarantees clandestine nuclear war

Wagner, 5 (August 2005, B.S degree in physics from the Massachusetts Institute of Technology, Cambridge and deputy leader of the Biological and Quantum Physics Group at LANL, “Nuclear Detection to Prevent or Defeat Clandestine Nuclear Attack”, IEEE Xplore)

The danger of clandestine nuclear attack is real and serious. A principal component of defense against such an attack is detection of special nuclear and radiological materials. While research in detecting materials and weapons has been carried out for more than 50 years, recent advances in many technology areas hold promise of signiﬁcantly improving our capability. Generally speaking, there are four categories of development that can lead to improvement in radiation-based detection: 1) improving individual detectors, 2) active interrogation, 3) improved radiography, and 4) networks of current or improved detectors. We suggest that research and development (R&D) can lead to radiation detection systems that are substantially better than those that are available today. Demonstrating improvement in individual detectors 1) requires metrics by which to assess performance. This can be difﬁcult, given the numerous deployment venues that must be considered. Nevertheless, we believe that factors of 10–1000 in signal/background performance are achievable with development of imaging capability and other improvements discussed herein. In areas 2)–4), the need for improvement is easier to characterize—there is currently either inadequate (radiography and networks) or nonexistent (active interrogation) capability. New developments here are crucial to achieving acceptable performance in countering the threat. Sections I and II of this paper examine the roles played by detection technology in an overall defense strategy. Section III reviews the fundamentals of nuclear radiation detection, and Section IV follows with an overview of directions for improvement. Section V discusses in depth some speciﬁc examples of new technology, and new applications of mature technology, that could be developed for nuclear defense. Section VI is a brief analysis of the role played by radiation detection systems in an overall defense strategy.

---Helium-3 Shortage Now

Helium-3 shortage on earth --- causing price spikes

Ouellette, 11 (2/21/11, Jennifer, “This Moon was Made for Mining (Helium-3)” http://news.discovery.com/space/this-moon-was-made-for-mining-helium-3.html, JMP)

The 2009 indie film Moon features Sam Rockwell as an employee (named Sam) of the fictional Lunar Industries, a mining corporation back on Earth.

Just wrapping a three-year solitary stint on the moon, Sam is charged with overseeing the automated harvesters which extract helium-3 from the lunar regolith. Canisters of the harvested helium-3 are then sent to Earth to be used to generate fusion energy.

Much of the film deals with Sam's growing personal crisis as he finds out a few unpleasant things about his employer. The movie's premise is technically science fiction, but the notion of mining the moon for valuable natural resources that are in short supply on Earth is closer to reality than you might think.
The Helium Incentive

As Discovery News reports, thanks to a critical shortage last year, the price of the isotope helium-3 has skyrocketed from $150 per liter to $5,000 per liter.

Helium wasn't technically "discovered" on Earth until about 1895, despite being abundant in the universe. Almost all of the global supply of helium is located within 250 miles of Amarillo, Texas; it's distilled from accumulated natural gas and extracted during the refining process.

Since the 1920s, the US has considered its helium stockpile as an important strategic natural resource, amassing some 32 billion cubic feet in an underground bunker in Texas, but for several years now, it's been selling off that stockpile bit by bit to interested industrial buyers.

Helium is used for arc welding and leak detection, mostly, although NASA uses it to pressurize space shuttle fuel tanks. Liquid helium cools infrared detectors, nuclear reactors, and the superconducting magnets used in MRI machines, too. The fear is that, at current consumption rates, that underground bunker will be empty within 20 years, leaving the earth almost helium-free by the end of the 21st century. This could be bad for US industry.
Fusion Power?

It also bodes ill for the prospect of fusion using helium-3, a rare helium isotope that is missing a neutron. Physicists have yet to achieve pure helium-3 fusion, but if they did, we'd have a clean, virtually infinite power source. Or so the theory goes.

And that's where the moon comes in. The moon's lunar soil is chock-full of helium reserves, thanks to the solar wind. In fact, every star emits helium constantly, suggesting that one day, spaceships will carry on a brisk import and export trade to harvest this critical element -- assuming we can figure out how to make such a process economically viable.

Helium 3 shortage now  
Keller, 11 (2/18/11, Andrew J., Stanford University, “An Increasingly Rare Isotope”, http://large.stanford.edu/courses/2011/ph241/keller1/)

Scarcity of Helium-3 Given the important and unique properties of He-3 and its politically inconvenient means of production, one might guess that it would be hard to obtain. In recent years, even the U.S. government's own demand has outstripped its supply. In the opening remarks of a House of Representatives subcommittee hearing about the "helium-3 supply crisis," subcommittee chairman Brad Miller claimed that in the span of one year, the cost per liter of He-3 rose tenfold, and that supply was low enough to force a halt to a Department of Homeland Security plan to deploy next-generation neutron detectors. [5] He also noted that He-3 shortages "prevented many firms and researchers from acquiring He-3 at all, at any price." Perhaps the numbers speak for themselves: the U.S. now produces only 8000 liters per year, but Homeland Security sought to purchase detectors from Raytheon that would have consumed 200,000 liters alone, largely from the preexisting stockpile. [5] Neglecting any prior surplus, one can take the ratio to find that to fulfill the demand for one particular usage of He-3 would have required a quarter century of production, a stupefying number that really quantifies the problem. 
---Plan Reduces Helium-3 Prices

The plan will reduce the price of Helium-3 --- its key to a number of uses includes medical research and neutron detection

Bilder, Prof of Law at University of Wisconsin, 10 (January 2010, Richard B., Fordham International Law Journal, “A LEGAL REGIME FOR THE MINING OF HELIUM-3 ON THE MOON: U.S. POLICY OPTIONS,” 33 Fordham Int'l L.J. 243, JMP)

Apart from its potential use as a fuel for fusion reactors, He-3 has important uses for, inter alia, scientific and medical research (for example, magnetic resonance imaging), neutron detection (for example, in connection with U.S. Department of Homeland Security responsibilities) and cryogenics. For recent indications of the impact of He-3 shortages on such programs, see, for example, Helium-3 Shortage Could Put Freeze on Low-Termperature Research, 326 Sci. 778 (2009); Matthew W. Wald, Ingredient Shortage Slows a Program to Detect Smuggled Nuclear Bombs, N.Y. Times, Nov. 23, 2009, at A14. According to the University of Wisconsin Fusion Technology Institute, the limited amount of He-3 now available is priced at more than US$ 5000 per gram, which is equivalent to US$ 5 million per kilogram or US$ 5 billion per metric tonne. See Harrison H. Schmitt, Business Approach to Lunar Base Activation 3-4 (2002); Graeme Greene, A Wrong Step for Mankind?, Metro (London), May 27, 2009, at 14. Of course, this price could be expected to decrease if supplies of lunar He-3 became available.

2ac Proliferation Addon

Helium 3 is key to non proliferation efforts

All Gov, 11 (6/1/11, “Unusual supply shortage hits nuclear detection”, http://www.allgov.com/Controversies/ViewNews/Unusual_Supply_Shortage_Hits_Nuclear_Smuggling_Detection_110601)
For years secrecy trumped communications within the U.S. Department of Energy, resulting in the United States now facing a critical shortage of a rare gas needed for detecting nuclear weapons smuggling. At one end of the Energy Department is the National Nuclear Security Administration (NNSA), responsible for overseeing the nation’s arsenal of nuclear weapons. Included in this duty is the decommissioning of old warheads and the removal of helium-3 gas, which is used by experts in another wing of the Energy Department, the Isotope Program, for locating the illegal shipment of nuclear weapons materials. Because the NNSA considered the volume of helium-3 classified information, it never told Isotope officials that the amount of gas was dwindling, now that the U.S. isn’t taking apart as many warheads as in the past. Meanwhile, the Isotope Program, unaware of the shrinking gas supply, invested $200 million in new technology that utilized helium-3 for proliferation detection. Consequently, government scientists and contractors are now frantically searching for new detection technology that doesn’t rely on helium-3. Representative Donna Edwards (D-Maryland), the ranking Democrat on the House subcommittee in charge of scientific investigations, characterized the situation as “gross mismanagement.” “With so much riding on helium-3, it is shocking to learn that the department’s forecast for demand is based simply on a telephone log tracking those who called asking about the availability of helium-3,” Edwards told The New York Times.

Rampant proliferation incites nuclear power war

Muller, 08  (Harald, Director of the Peace Research Institute Frankfurt and professor of international relations at Frankfurt University,  The Future of Nuclear Weapons in an Interdependent World, Washington Quarterly 31.2)

The NPT is the cornerstone of the nuclear nonproliferation regime. It rests on a bargain between nuclear-weapon states and non–nuclear-weapon states. The latter agree to refrain from acquiring nuclear weapons but are guaranteed the [End Page 69] right to develop civilian nuclear energy without constraints as long as they are parties to the treaty in good standing. All parties are obliged to engage in civilian nuclear cooperation to give this right substance, and the nuclear-weapon states are committed to making serious moves toward nuclear disarmament. Until 2000, the non–nuclear-weapon states, particularly those belonging to the Non-Aligned Movement, were not uncritical of the nuclear-weapon states' record, but they were satisfied that the process of disarmament was underway. The 2000 NPT Review Conference brought the hard-fought compromise of the "13 steps" on nuclear disarmament, a series of moderate, incremental measures that would lead to some progress without questioning the nuclear-weapon status of the five in the foreseeable future.14 Nevertheless, in 2005 the nuclear-weapon states, led by the United States and to a certain degree by France, refused to recognize to what they had agreed in 2000, having apparently come to the conclusion that the concessions were too far-reaching. Among non–nuclear-weapon states, there is now the strong impression that the NPT's Article VI, the disarmament obligation, is dead in the eyes of the nuclear haves. With the bargain shattered, the iron law of armament would apply: the most powerful weapon of an era is inevitably either had by none or by all. The present state of the nuclear nonproliferation regime, combined with the fundamental insecurity of all states with whom the nuclear-weapon states have unfriendly relations, seems to be a dangerous precondition for rampant proliferation. A world populated by many nuclear-weapon states poses grave dangers. Regional conflicts could escalate to the nuclear level. The optimistic expectation of a universal law according to which nuclear deterrence prevents all wars15 rests on scant historical evidence and is dangerously naive. Nuclear uses in one part of the world could trigger "catalytic war" between greater powers, drawing them into smaller regional conflicts, particularly if tensions are high. This was always a fear during the Cold War, and it motivated nonproliferation policy in the first place. Moreover, the more states that possess nuclear weapons and related facilities, the more points of access are available to terrorists.  

The plan accesses significant helium-3 supplies on the moon – solves shortage

Barnatt, 11 (April 2011, Christopher, Explaining the Future, “Helium-3 Power Generation”, http://www.explainingthefuture.com/helium3.html)

Helium-3 (He3) is gas that has the potential to be used as a fuel in future nuclear fusion power plants. There is very little helium-3 available on the Earth. However, there are thought to be significant supplies on the Moon. Several governments have subsequently signaled their intention to go to the Moon to mine helium-3 as a fuel supply. Such plans may come to fruition within the next two to three decades and trigger a new Space Race. In addition to the information below, you can also find out more about this topic from the Mining video or in my interview on "the new space race and mining the moon for Helium-3" available from my BBC Nottingham Profile Page. There is also some great information on this topic over at Helium-3.us. Oh, and you can even read the website and play the game at Helium3Game.com from Discovery Channel, and on which I worked as a consultant. 

---XT: Solves Prolif
The Helium 3 crisis is detrimental to non proliferation efforts

Miller, 10 (4/22/11, Brad, United States Representative of North Carolina’s 13th District, “CAUGHT BY SURPRISE: CAUSES AND

CONSEQUENCES OF THE HELIUM-3 SUPPLY CRISIS”, http://www.gpo.gov/fdsys/pkg/CHRG-111hhrg57170/pdf/CHRG-111hhrg57170.pdf)

Helium-3 has wide-ranging applications as a neutron detector for nuclear safeguards, nonproliferation and homeland security purposes because it is able to detect neutron-emitting radioactive isotopes, such as plutonium, a key ingredient in certain types of nuclear weapons. Currently, almost 80 percent of its use is for safeguards and security purposes worldwide. It is also broadly used in cryogenics, including low-temperature physics; quantum computing; neutron scattering facilities; oil and gas exploration; lasers; gyroscopes; and medical lung imaging research. During the Cold War, the U.S. had a steady supply of He-3 gas resulting from weapons production, but tritium production was halted in 1988. In the wake of the 9/11 terrorist attacks, however, the desire for radiation portal monitors and other nuclear detection equipment exploded. The Department of Homeland Security, for example, initiated a program to install more than 1,400 radiation portal monitors at ports and border crossings and also to supply smaller detectors to state and local governments. This enormous new demand came just as the available supply of Helium-3 was diminishing because of a reduction in nuclear weapons production. By early 2009, the total demand for helium was over 213,000 liters, and the supply was 45,000 liters. The Department of Energy is the sole U.S. supplier of He-3 as part of its management of the nuclear weapons stockpile. They are also a key consumer of the gas because of their nuclear weapons detection program (the DOE Megaports and Second Line of Defense programs distribute PVT radiation portal monitors and other smaller detectors to nations around the world) and because of their support for spallation neutron sources. As the key supplier of He-3, as well as a consumer of the gas and a partner with agencies such as DHS and DOD in nuclear security, DOE was in a position to see the disconnect between an expanding demand and a declining supply. However, DOE failed to see the problem until the He-3 stockpile was nearly expended. This guaranteed that the He-3 shortage would become a crisis, rather than a smoothly managed transition to conserving and allocating supply to the highest use and obtaining alternative technologies. It wasn’t until late in 2008 that the Helium-3 supply shortage began to be identified as an issue by DOE when DNDO suppliers of He3 and other non-safeguards users could not obtain enough He-3 for their work. The last major allocation of He3 had occurred in 2008 when DOE set aside 35,000 liters for the Spallation Neutron 4 Source, an advanced neutron science research center at DOE’s Oak Ridge National Laboratory in Tennessee which the Department spent over $1 billion to construct. By January of 2009, an inter-agency phone conference between DNDO and DOE occurred in which DOE established restrictions on the use of He-3. DNDO agreed to develop priorities for He-3 use and initiate a working group on the issue; DOE said it would start investigating alternatives. In the wake of that meeting, an interagency task force developed with participation by DNDO, DOE and the Department of Defense. That task force first met in March 2009. In the discussion that ensued, total annual government and non-governmental demand for FY2009 was projected as in excess of 213,000 liters. The total available stockpile was, at that time, just 45,000 liters. Out years show similar levels of demand while annual production was projected at 8,000 liters. As an appreciation of the scope of the problem developed among the key participants, other agencies were invited to participate. Work quickly began on allocation of He-3 for FY 09 and 10, research on alternatives and investigation of possible sources of additional He-3, such as obtaining tritium from Candu reactors in Canada, Argentina and other countries to harvest He-3 and recycling and re-use of existing He-3. The entire process was ‘‘elevated’’ to the National Security Council when the DOD staffer heading up their He-3 effort was detailed to the NSC. This process continued under the new Interagency Policy Committee (IPC), chaired by staff at the NSC. The Subcommittee has been told that allocation decisions for 2010 have been completed; the gas is now being processed and will soon be provided to those who have been approved to receive it. Impact of the Shortage The domestic and global impact has been profound. The per-liter He-3 have skyrocketed from $200 to in excess of $2,000 per liter. (The Subcommittee has been told of one sale of Russian He-3 to a German firm at a price of $5,700 a liter.) The U.S. has essentially halted all exports of Helium-3 gas, and recently told the International Atomic Energy Agency (IAEA) that they will no longer be able to rely solely on the U.S. to provide them with He-3 gas for use in non-proliferation enforcement and verification actions. The Canadian government had to receive special permission from the U.S. prior to the Vancouver Olympics to permit the export of a He3 mobile neutron detector for use at the Olympic Games. For neutron scattering facilities that require tremendous amounts of Helium-3 gas, the situation is very grim. At least 15 of these multi-billion dollar research facilities are being or have been built in at least eight countries, including the U.S., United Kingdom, France, Germany, Switzerland, Japan, South Korea and China. By 2015, these facilities will require over 100,000 liters of He-3 gas, according to estimates provided to the Subcommittee. Most of those needs are unlikely to be met. There have been several international meetings of scientists discussing possible alternatives to He-3 for spallation neutron detection, but the research is in the very early stages. Within the U.S. government, no program appears to have been more significantly affected than the Domestic Nuclear Detection Office’s (DNDO’s) Advanced Spectroscopic Portal (ASP) radiation monitor program, which relies on He-3 as its neutron detection source. The scale and scope of the Helium-3 crisis, however, and its impact on the ASP program in particular was not clearly known outside the government until the Investigations & Oversight Subcommittee held its second hearing on the ASP program on November 17, 2009. During that hearing, Dr. William Hagan, acting director of DNDO, testified that the Interagency Policy Committee had decided in September 2009 that He-3 would not be used radiation portal monitors. This was the first time the Subcommittee and the public were informed of the extent of the Helium-3 crisis. Surprisingly, even Raytheon, DNDO’s prime contractor on the ASP program, did not become aware that a decision had been made to halt the supply of Helium-3 gas for their radiation portal monitors until they heard Dr. Hagan’s testimony.

Helium-3 is key to nuclear detection technology- independently solves nuclear terrorism and proliferation
HSNW, 11 (2/28/11, Homeland Security News Wire, “Helium-3 shortage endangers nuclear detection capabilities”, http://www.homelandsecuritynewswire.com/helium-3-shortage-endangers-nuclear-detection-capabilities)AY

Demand for radiation detectors has surged as a result of increased efforts to stop nuclear proliferation and terrorism, but production of helium-3, a critical element in nuclear detection technology, has not kept pace and existing stockpiles are quickly dwindling. Helium-3 is primarily used in security applications as it is highly sensitive to the neutrons that are emitted by plutonium. Roughly 80 percent of helium-3 supplies are used for national security. According to Wired’s Danger Room, helium-3 does not naturally occur in large quantities and it represents less than 0.0002 percent of all helium.

2ac Oil Industry Addon

Helium-3 shortages destroy the oil and gas industry - it’s irreplaceable

Dixon, 11 (4/29/11, Darius, energy reporter for POLITICO Pro, “Helium-3 Shortage Could Mean Nuke Detection ‘Disaster”, http://www.wired.com/dangerroom/2010/04/helium-3-shortage-could-mean-nuke-detection-disaster/)

A lack of helium-3 will also adversely affect the oil and gas industry. These detectors are used to locate hydrocarbon reservoirs, and several measurement tools are designed around the use of helium-3, said GE Energy rep Anderson. Other affected industries include cryogenic research and magnetic resonance imaging. So far, the alternatives to helium-3 have been hard to come by. The Domestic Nuclear Detection Office of DHS is studying boron trifluoride as a cost-effective replacement for helium-3, but the gas is classified as a hazardous material. Other projects under consideration include lithium-loaded glass fibers and complex material like, cesium-lithium-yttrium-chloride, called “click.” However, none has been commercialized or rigorously tested. “Up to six different neutron-detection technologies may be required to replace helium-3 detectors,” for its four main uses, said Anderson. “[A] drop-in replacement technology for helium-3 does not exist today.”

The oil industry is a critical component of American hegemony and global economic stability
American Foreign Relations (“Oil- The political economy of foreign oil policy, http://www.americanforeignrelations.com/O-W/Oil-The-political-economy-of-foreign-oil-policy.html)

Oil has been unique as a vital resource owing to its pervasiveness in the civilian economy and its continuing centrality to military power, and maintaining access to the great oil-producing areas of the world has been a key goal of U.S. foreign policy since World War I. The objective of maintaining access to economically vital overseas areas resonated with the global conception of U.S. national security interests that emerged during World War II and dominated U.S. policy throughout the Cold War. U.S. leaders sought to prevent any power or coalition of powers from dominating Europe and/or Asia, to maintain U.S. strategic supremacy, to fashion an international economic environment open to U.S. trade and investment, and to maintain the integration of the Third World in the world economy. Control of oil helped the United States contain the Soviet Union, end destructive political, economic, and military competition among the core capitalist states, mitigate class conflict within the capitalist core by promoting economic growth, and retain access to the raw materials, markets, and labor of the periphery in an era of decolonization and national liberation. Moreover, the strategic forces necessary for maintaining access to overseas oil were fungible; that is, they could, and were, used for other purposes in other parts of the world. Likewise, as the Gulf War demonstrated, strategic forces from other parts of the world could be used to help maintain access to oil. Thus, there has been a symbiotic relationship between maintaining power projection capabilities in general and relying on strategic forces to maintain access to overseas oil. In short, control of oil has been a key component of American hegemony.

Hegemony solves global nuclear war

Kagan 7 – senior associate, Carnegie Endowment for International Peace (Robert, July, End of Dreams, Return of History, 

http://www.realclearpolitics.com/articles/2007/07/end_of_dreams_return_of_histor.html, AG/JMP)

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

Green and Schrage 09 [Michael J Green is Senior Advisor and Japan Chair at the Center for Strategic and International Studies (CSIS) and Associate Professor at Georgetown University. Steven P Schrage is the CSIS Scholl Chair in International Business and a former senior official with the US Trade Representative's Office, State Department and Ways & Means Committee, “It's not just the economy,”March 26 http://www.atimes.com/atimes/Asian_Economy/KC26Dk01.html]
Facing the worst economic crisis since the Great Depression, analysts at the World Bank and the US Central Intelligence Agency are just beginning to contemplate the ramifications for international stability if there is not a recovery in the next year. For the most part, the focus has been on fragile states such as some in Eastern Europe.   However, the Great Depression taught us that a downward global economic spiral can even have jarring impacts on great powers. It is no mere coincidence that the last great global economic downturn was followed by the most destructive war in human history.   In the 1930s, economic desperation helped fuel autocratic regimes and protectionism in a downward economic-security death spiral that engulfed the world in conflict. This spiral was aided by the preoccupation of the United States and other leading nations with economic troubles at home and insufficient attention to working with other powers to maintain stability abroad. Today's challenges are different, yet 1933's London Economic Conference, which failed to stop the drift toward deeper depression and world war, should be a cautionary tale for leaders heading to next month's London Group of 20 (G-20) meeting.  There is no question the US must urgently act to address banking issues and to restart its economy. But the lessons of the past suggest that we will also have to keep an eye on those fragile threads in the international system that could begin to unravel if the financial crisis is not reversed early in the Barack Obama administration and realize that economics and security are intertwined in most of the critical challenges we face.  A disillusioned rising power? Four areas in Asia merit particular attention, although so far the current financial crisis has not changed Asia's fundamental strategic picture. China is not replacing the US as regional hegemon, since the leadership in Beijing is too nervous about the political implications of the financial crisis at home to actually play a leading role in solving it internationally.   Predictions that the US will be brought to its knees because China is the leading holder of US debt often miss key points. China's currency controls and full employment/export-oriented growth strategy give Beijing few choices other than buying US Treasury bills or harming its own economy. Rather than creating new rules or institutions in international finance, or reorienting the Chinese economy to generate greater long-term consumer demand at home, Chinese leaders are desperately clinging to the status quo (though Beijing deserves credit for short-term efforts to stimulate economic growth). The greater danger with China is not an eclipsing of US leadership, but instead the kind of shift in strategic orientation that happened to Japan after the Great Depression. Japan was arguably not a revisionist power before 1932 and sought instead to converge with the global economy through open trade and adoption of the gold standard.   The worldwide depression and protectionism of the 1930s devastated the newly exposed Japanese economy and contributed directly to militaristic and autarkic policies in Asia as the Japanese people reacted against what counted for globalization at the time. China today is similarly converging with the global economy, and many experts believe China needs at least 8% annual growth to sustain social stability. Realistic growth predictions for 2009 are closer to 5%.   Veteran China hands were watching closely when millions of migrant workers returned to work after the Lunar New Year holiday last month to find factories closed and jobs gone. There were pockets of protests, but nationwide unrest seems unlikely this year, and Chinese leaders are working around the clock to ensure that it does not happen next year either. However, the economic slowdown has only just begun and nobody is certain how it will impact the social contract in China between the ruling communist party and the 1.3 billion Chinese who have come to see President Hu Jintao's call for "harmonious society" as inextricably linked to his promise of "peaceful development".   If the Japanese example is any precedent, a sustained economic slowdown has the potential to open a dangerous path from economic nationalism to strategic revisionism in China too.  It is noteworthy that North Korea, Myanmar and Iran have all intensified their defiance in the wake of the financial crisis, which has distracted the world's leading nations, limited their moral authority and sown potential discord. With Beijing worried about the potential impact of North Korean belligerence or instability on Chinese internal stability, and leaders in Japan and South Korea under siege in parliament because of the collapse of their stock markets, leaders in the North Korean capital of Pyongyang have grown increasingly boisterous about their country's claims to great power status as a nuclear weapons state.  The junta in Myanmar has chosen this moment to arrest hundreds of political dissidents and thumb its nose at fellow members of the 10-country Association of Southeast Asian Nations. Iran continues its nuclear program while exploiting differences between the US, UK and France (or the P-3 group) and China and Russia - differences that could become more pronounced if economic friction with Beijing or Russia crowds out cooperation or if Western European governments grow nervous about sanctions as a tool of policy.   It is possible that the economic downturn will make these dangerous states more pliable because of falling fuel prices (Iran) and greater need for foreign aid (North Korea and Myanmar), but that may depend on the extent that authoritarian leaders care about the well-being of their people or face internal political pressures linked to the economy. So far, there is little evidence to suggest either and much evidence to suggest these dangerous states see an opportunity to advance their asymmetrical advantages against the international system. The trend in East Asia has been for developing economies to steadily embrace democracy and the rule of law in order to sustain their national success. But to thrive, new democracies also have to deliver basic economic growth. The economic crisis has hit democracies hard, with Japanese Prime Minister Aso Taro's approval collapsing to single digits in the polls and South Korea's Lee Myung-bak and Taiwan's Ma Ying Jeou doing only a little better (and the collapse in Taiwan's exports - particularly to China - is sure to undermine Ma's argument that a more accommodating stance toward Beijing will bring economic benefits to Taiwan). Thailand's new coalition government has an uncertain future after two years of post-coup drift and now economic crisis. The string of old and new democracies in East Asia has helped to anchor US relations with China and to maintain what former secretary of state Condoleezza Rice once called a "balance of power that favors freedom". A reversal of the democratic expansion of the past two decades would not only impact the global balance of power but also increase the potential number of failed states, with all the attendant risk they bring from harboring terrorists to incubating pandemic diseases and trafficking in persons. It would also undermine the demonstration effect of liberal norms we are urging China to embrace at home.  

2ac Oil Exploration Addon
He3 shortages prevent oil and gas exploration 

Anderson, 10 (4/22/10, Tom, Product Line Leader GE Energy, Reuter Stokes Radiation Measurement Solutions, “Written Testimony of Thomas R. Anderson, Product Line Leader GE Energy, Reuter Stokes Radiation Measurement Solutions Before the Subcommittee on Investigations and Oversight Committee on Science and Technology U.S. House of Representatives Hearing on “Caught by Surprise: Causes and Consequences of the Helium-3 Supply  Crisis”,  http://science.house.gov/sites/republicans.science.house.gov/files/documents/hearings/042210_Anderson.pdf)

Helium-3 neutron detectors are also widely used in oil and gas exploration.  These detectors are used in conjunction with a neutron source to locate hydrogenous materials such as oil, natural gas, and water. Neutron measurements in conjunction with inputs from other drill string instruments are used to locate hydrocarbon reservoirs during drilling, and to further delineate the reservoirs during logging operations. The overwhelming majority of nuclear porosity tools used in the oil and gas industry today depend on the unique properties of Helium-3 neutron detectors.  Helium-3 neutron detectors have high neutron sensitivity, which enables them to be packaged to fit inside the tool string. The excellent gamma discrimination characteristic of Helium-3 means that background gamma radiation levels do not interfere with the accuracy of the neutron measurements. These detectors must also operate reliably and survive at temperatures up to 200 o C under severe vibration and shock levels up to 1,000 times the force of gravity.  It is likely that without Helium-3, exploration for new reserves, development drilling of existing fields, and logging of both new and existing wells will be severely curtailed until an alternative technology is developed.

Oil and gas exploration is vital to U.S national Security and foreign oil independence 

Arsenault, 10 (4/22/11, Richard L., Director of Health, Safety, Security and Environment at Thrubit LLC, “U.S. House of Representatives Subcommittee on Investigations and Oversight, House Committee on Science and Technology Testimony of Richard L. Arsenault,  http://science.house.gov/sites/republicans.science.house.gov/files/documents/hearings/042210_Arsenault.pdf)

Oil and gas exploration within the U.S. is a vital part of our national security and lessens our dependence on foreign oil and gas. The shortage of Helium-3 is starting to impact our entire industry. As rig counts increase and the request for well logging increases it will require more tools to be in service ready to go. Large companies can take stock piles of tools not in service during the slowdown in the last 2 years and put them back in service. Smaller companies will have less of a stock pile of tools not in service to pull from. With small companies such as ThruBit trying to increase our market penetration it creates an extra hardship limiting our ability to grow and bring our new technology to the market place. Larger companies have the financial and human resources to pursue extensive research and development to look at potential alternatives in detector technologies. Smaller companies are not as fortunate - they cannot afford extensive research and development. Their commercial viability comes into question along with their ability to sustain their business. These smaller companies are also in a situation where they cannot afford the extensive research and development of looking at alternatives to their current supply of tools. I want to personally thank you for the opportunity to discuss this important issue involving the Oil & Gas Well Services Industry today.

And oil independence solves U.S national security, economic collapse, and warming 

Lefton and Weiss, 10 (January 2010, Rebecca and Daniel J., Center for American Progress, “Oil Dependence Is a Dangerous Habit Imports Threaten Our Security, Our Environment, and Our Economy”, http://www.americanprogress.org/issues/2010/01/pdf/unstable_oil.pdf)

A recent report on the November 2009 U.S. trade deficit found that rising oil imports widened our deficit, increasing the gap between our imports and exports. This is but one example that our economic recovery and long-term growth is inexorably linked to our reliance on foreign oil. The United States is spending approximately $1 billion a day overseas on oil instead of investing the funds at home, where our economy sorely needs it. Burning oil that exacerbates global warming also poses serious threats to our national security and the world’s security. For these reasons we need to kick the oil addiction by investing in clean-energy reform to reduce oil demand, while taking steps to curb global warming. In 2008 the United States imported oil from 10 countries currently on the State Department’s Travel Warning List, which lists countries that have “long-term, protracted conditions that make a country dangerous or unstable.” These nations include Algeria, Chad, Colombia, the Democratic Republic of the Congo, Iraq, Mauritania, Nigeria, Pakistan, Saudi Arabia, and Syria. Our reliance on oil from these countries could have serious implications for our national security, economy, and environment. Oil imports fuel “dangerous or unstable” governments The United States imported 4 million barrels of oil a day—or 1.5 billion barrels total— from “dangerous or unstable” countries in 2008 at a cost of about $150 billion. This estimate excludes Venezuela, which is not on the State Department’s “dangerous or unstable” list but has maintained a distinctly anti-American foreign and energy policy. Venezuela is one of the top five oil exporters to the United States, and we imported 435 million barrels of oil from them in 2008. As a major contributor to the global demand for oil the United States is paying to finance and sustain unfriendly regimes. Our demand drives up oil prices on the global market, which oftentimes benefits oil-producing nations that don’t sell to us. The Center for American Progress finds in “Securing America’s Future: Enhancing Our National Security by Reducing oil Dependence and Environmental Damage,” that “because of this, anti Western nations such as Iran—with whom the United States by law cannot trade or buy oil—benefit regardless of who the end buyer of the fuel is.” Further, the regimes and elites that economically benefit from rich energy resources rarely share oil revenues with their people, which worsens economic disparity in the countries and at times creates resource-driven tension and crises. The State Department cites oil-related violence in particular as a danger in Nigeria, where more than 54 national oil workers or businesspeople have been kidnapped at oil-related facilities and other infrastructure since January 2008. Attacks by insurgents on the U.S. military and civilians continue to be a danger in Iraq. Our oil dependence will also be increasingly harder and more dangerous to satisfy. In 2008 the United States consumed 23 percent of the world’s petroleum, 57 percent of which was imported. Yet the United States holds less than 2 percent of the world’s oil reserves. Roughly 40 percent of our imports came from Canada, Mexico, and Saudi Arabia, but we can’t continue relying on these allies. The majority of Canada’s oil lies in tar sands, a very dirty fuel, and Mexico’s main oil fields are projected dry up within a decade. Without reducing our dependence on oil we’ll be forced to increasingly look to more antagonistic and volatile countries that pose direct threats to our national security. Meanwhile, America’s voracious oil appetite continues to contribute to another growing national security concern: climate change. Burning oil is one of the largest sources of greenhouse gas emissions and therefore a major driver of climate change, which if left unchecked could have very serious security global implications. Burning oil imported from “dangerous or unstable” countries alone released 640.7 million metric tons of carbon dioxide into the atmosphere, which is the same as keeping more than 122.5 million passenger vehicles on the road. Recent studies found that the gravest consequences of climate change could threaten to destabilize governments, intensify terrorist actions, and displace hundreds of millions of people due to increasingly frequent and severe natural disasters, higher incidences of diseases such as malaria, rising sea levels, and food and water shortages. A 2007 analysis by the Center for American Progress concludes that the geopolitical implications of climate change could include wide-spanning social, political, and environmental consequences such as “destabilizing levels of internal migration” in developing countries and more immigration into the United States. The U.S. military will face increasing pressure to deal with these crises, which will further put our military at risk and require already strapped resources to be sent abroad. 

Economic collapse guarantees nuclear war

Green and Schrage 09 [Michael J Green is Senior Advisor and Japan Chair at the Center for Strategic and International Studies (CSIS) and Associate Professor at Georgetown University. Steven P Schrage is the CSIS Scholl Chair in International Business and a former senior official with the US Trade Representative's Office, State Department and Ways & Means Committee, “It's not just the economy,”March 26 http://www.atimes.com/atimes/Asian_Economy/KC26Dk01.html]
Facing the worst economic crisis since the Great Depression, analysts at the World Bank and the US Central Intelligence Agency are just beginning to contemplate the ramifications for international stability if there is not a recovery in the next year. For the most part, the focus has been on fragile states such as some in Eastern Europe.   However, the Great Depression taught us that a downward global economic spiral can even have jarring impacts on great powers. It is no mere coincidence that the last great global economic downturn was followed by the most destructive war in human history.   In the 1930s, economic desperation helped fuel autocratic regimes and protectionism in a downward economic-security death spiral that engulfed the world in conflict. This spiral was aided by the preoccupation of the United States and other leading nations with economic troubles at home and insufficient attention to working with other powers to maintain stability abroad. Today's challenges are different, yet 1933's London Economic Conference, which failed to stop the drift toward deeper depression and world war, should be a cautionary tale for leaders heading to next month's London Group of 20 (G-20) meeting.  There is no question the US must urgently act to address banking issues and to restart its economy. But the lessons of the past suggest that we will also have to keep an eye on those fragile threads in the international system that could begin to unravel if the financial crisis is not reversed early in the Barack Obama administration and realize that economics and security are intertwined in most of the critical challenges we face.  A disillusioned rising power? Four areas in Asia merit particular attention, although so far the current financial crisis has not changed Asia's fundamental strategic picture. China is not replacing the US as regional hegemon, since the leadership in Beijing is too nervous about the political implications of the financial crisis at home to actually play a leading role in solving it internationally.   Predictions that the US will be brought to its knees because China is the leading holder of US debt often miss key points. China's currency controls and full employment/export-oriented growth strategy give Beijing few choices other than buying US Treasury bills or harming its own economy. Rather than creating new rules or institutions in international finance, or reorienting the Chinese economy to generate greater long-term consumer demand at home, Chinese leaders are desperately clinging to the status quo (though Beijing deserves credit for short-term efforts to stimulate economic growth). The greater danger with China is not an eclipsing of US leadership, but instead the kind of shift in strategic orientation that happened to Japan after the Great Depression. Japan was arguably not a revisionist power before 1932 and sought instead to converge with the global economy through open trade and adoption of the gold standard.   The worldwide depression and protectionism of the 1930s devastated the newly exposed Japanese economy and contributed directly to militaristic and autarkic policies in Asia as the Japanese people reacted against what counted for globalization at the time. China today is similarly converging with the global economy, and many experts believe China needs at least 8% annual growth to sustain social stability. Realistic growth predictions for 2009 are closer to 5%.   Veteran China hands were watching closely when millions of migrant workers returned to work after the Lunar New Year holiday last month to find factories closed and jobs gone. There were pockets of protests, but nationwide unrest seems unlikely this year, and Chinese leaders are working around the clock to ensure that it does not happen next year either. However, the economic slowdown has only just begun and nobody is certain how it will impact the social contract in China between the ruling communist party and the 1.3 billion Chinese who have come to see President Hu Jintao's call for "harmonious society" as inextricably linked to his promise of "peaceful development".   If the Japanese example is any precedent, a sustained economic slowdown has the potential to open a dangerous path from economic nationalism to strategic revisionism in China too.  It is noteworthy that North Korea, Myanmar and Iran have all intensified their defiance in the wake of the financial crisis, which has distracted the world's leading nations, limited their moral authority and sown potential discord. With Beijing worried about the potential impact of North Korean belligerence or instability on Chinese internal stability, and leaders in Japan and South Korea under siege in parliament because of the collapse of their stock markets, leaders in the North Korean capital of Pyongyang have grown increasingly boisterous about their country's claims to great power status as a nuclear weapons state.  The junta in Myanmar has chosen this moment to arrest hundreds of political dissidents and thumb its nose at fellow members of the 10-country Association of Southeast Asian Nations. Iran continues its nuclear program while exploiting differences between the US, UK and France (or the P-3 group) and China and Russia - differences that could become more pronounced if economic friction with Beijing or Russia crowds out cooperation or if Western European governments grow nervous about sanctions as a tool of policy.   It is possible that the economic downturn will make these dangerous states more pliable because of falling fuel prices (Iran) and greater need for foreign aid (North Korea and Myanmar), but that may depend on the extent that authoritarian leaders care about the well-being of their people or face internal political pressures linked to the economy. So far, there is little evidence to suggest either and much evidence to suggest these dangerous states see an opportunity to advance their asymmetrical advantages against the international system. The trend in East Asia has been for developing economies to steadily embrace democracy and the rule of law in order to sustain their national success. But to thrive, new democracies also have to deliver basic economic growth. The economic crisis has hit democracies hard, with Japanese Prime Minister Aso Taro's approval collapsing to single digits in the polls and South Korea's Lee Myung-bak and Taiwan's Ma Ying Jeou doing only a little better (and the collapse in Taiwan's exports - particularly to China - is sure to undermine Ma's argument that a more accommodating stance toward Beijing will bring economic benefits to Taiwan). Thailand's new coalition government has an uncertain future after two years of post-coup drift and now economic crisis. The string of old and new democracies in East Asia has helped to anchor US relations with China and to maintain what former secretary of state Condoleezza Rice once called a "balance of power that favors freedom". A reversal of the democratic expansion of the past two decades would not only impact the global balance of power but also increase the potential number of failed states, with all the attendant risk they bring from harboring terrorists to incubating pandemic diseases and trafficking in persons. It would also undermine the demonstration effect of liberal norms we are urging China to embrace at home.  

Failure to stem warming results in extinction

Tickell 08 (Oliver, Climate Researcher, The Guardian, 8-11, “On a planet 4C hotter, all we can prepare for is extinction”, http://www.guardian.co.uk/commentisfree/2008/aug/11/climatechange)

We need to get prepared for four degrees of global warming, Bob Watson told the Guardian last week. At first sight this looks like wise counsel from the climate science adviser to Defra. But the idea that we could adapt to a 4C rise is absurd and dangerous. Global warming on this scale would be a catastrophe that would mean, in the immortal words that Chief Seattle probably never spoke, "the end of living and the beginning of survival" for humankind. Or perhaps the beginning of our extinction. The collapse of the polar ice caps would become inevitable, bringing long-term sea level rises of 70-80 metres. All the world's coastal plains would be lost, complete with ports, cities, transport and industrial infrastructure, and much of the world's most productive farmland. The world's geography would be transformed much as it was at the end of the last ice age, when sea levels rose by about 120 metres to create the Channel, the North Sea and Cardigan Bay out of dry land. Weather would become extreme and unpredictable, with more frequent and severe droughts, floods and hurricanes. The Earth's carrying capacity would be hugely reduced. Billions would undoubtedly die. Watson's call was supported by the government's former chief scientific adviser, Sir David King, who warned that "if we get to a four-degree rise it is quite possible that we would begin to see a runaway increase". This is a remarkable understatement. The climate system is already experiencing significant feedbacks, notably the summer melting of the Arctic sea ice. The more the ice melts, the more sunshine is absorbed by the sea, and the more the Arctic warms. And as the Arctic warms, the release of billions of tonnes of methane – a greenhouse gas 70 times stronger than carbon dioxide over 20 years – captured under melting permafrost is already under way. To see how far this process could go, look 55.5m years to the Palaeocene-Eocene Thermal Maximum, when a global temperature increase of 6C coincided with the release of about 5,000 gigatonnes of carbon into the atmosphere, both as CO2 and as methane from bogs and seabed sediments. Lush subtropical forests grew in polar regions, and sea levels rose to 100m higher than today. It appears that an initial warming pulse triggered other warming processes. Many scientists warn that this historical event may be analogous to the present: the warming caused by human emissions could propel us towards a similar hothouse Earth. 

---XT: Helium-3 K2 Oil/Gas Industry

Helium-3 is critical to the Oil and Gas industry - well logging

Arsenault, 10 (4/22/11, Richard L., Director of Health, Safety, Security and Environment at Thrubit LLC, “U.S. House of Representatives Subcommittee on Investigations and Oversight, House Committee on Science and Technology Testimony of Richard L. Arsenault,  http://science.house.gov/sites/republicans.science.house.gov/files/documents/hearings/042210_Arsenault.pdf)

Neutron Logging Wells can be logged by Wireline Logging or Logging-While-Drilling (LWD). There are a number of formation measurements that are taken when a well is logged. Neutron logging is one of the primary measurements taken when a well is logged. The neutron measurement provides the hydrogen located in the pore space of the formation and the porosity is determined from neutron counting rates in the detectors within the logging tool. The neutron measurement is a primary gas indicator which helps delineate gas and oil producing zones along with providing the porosity of the formation. Both Wireline and LWD tools will in most cases have a “Long Space” and “Short Space” Helium-3 Detector which are located at different distances from the radioactive sources mounted in the logging tool. The Helium-3 detectors are used with either an Americum-241 Beryllium or Californium-252 radioactive source. The importance of Helium-3 supply to the oil and gas industry is critical and crosses into numerous sectors of the industry. Helium-3 gas is used in almost the entire neutron detectors incorporated into downhole tools in our industry. The neutron count rate measurement, from which the porosity measurement is derived, is used in all oil and gas reservoir evaluations. Even small errors in the neutron measurement can make the difference in whether a reservoir is commercially viable or not. It is difficult for our industry to determine the number of neutron detectors used in our course of business, especially since the neutron detector is used in open and cased hole compensated neutrons, single detector neutrons and other devices in our industry. There are numerous large well logging companies in the U.S. that also operate internationally along with medium to small size companies throughout the U.S. Each of these companies incorporates the use of He-3 neutron detectors in their tools. With the downturn in our industry over the last two years, most existing companies have been able to utilize existing tool stocks for replacement detectors and spare parts, which have lessened the impact over these years, but will eventually deplete the stock within those companies. They will be forced to buy additional detectors as the industry expands, for both new tools and for replacements in older tools. The detectors do have a limited life expectancy on the average of about 5 years depending on the downhole conditions they are exposed. So they do need to be replaced periodically to keep the tools working correctly. Companies introducing new technologies for logging wells, such as ThruBit, are limited to what is already available in house to build tools and what they can find available by the detectors suppliers with long leads time and a substantially higher price. 
Pricing and Availability of He-3 Detectors 
We have personally seen almost a 3 times price increase and a quoted lead time of almost 6 months for delivery in an order recently placed this year. I have also received reports from others in the industry of pricing increases reported on neutron detectors in the 3 to 10 times range due to the Helium-3 shortage. Pricing is not the only issue, but availability is also key. Lead times of 6-8 months have been reported. There have been reports of some detectors not being available due to the lack of Helium-3.

Helium 3 is critical to oil and gas exploration- that’s independently key to national security and foreign oil independence

Arsenault, 10 (4/22/11, Richard J., Director of health, safety, security and environment at Thrubit LLC, “CAUGHT BY SURPRISE: CAUSES AND CONSEQUENCES OF THE HELIUM -3 SUPPLY CRISIS”, http://www.gpo.gov/fdsys/pkg/CHRG-111hhrg57170/pdf/CHRG-111hhrg57170.pdf) 
The importance of helium-3 supply to the oil industry is critical and crosses into numerous sectors of the industry. Helium-3 is used in almost the entire neutron detectors incorporated into downhole tools in our industry. The neutron count rate measurement, from which the porosity measurement is derived, is used in oil and gas reservoir evaluations. Even small errors in the neutron measurement can make the difference in whether a reservoir is commercially viable or not. Oil and gas exploration within the U.S. is a vital part of our national security and lessens our dependence on foreign oil and gas. The shortage of Helium-3 is starting to impact our entire industry. As rig counts increase and the request for well logging increases it will require more tools to be in service ready to go. Large companies can take stock piles of tools not in service during the slowdown in the last 2 years and put them back in service. Smaller companies will have less of a stock pile of tools not in service to pull from. With small companies such as ThruBit trying 51 to increase our market penetration it creates an extra hardship limiting our ability to grow and bring our new technology to the market place. Larger companies have the financial and human resources to pursue extensive research and development to look at potential alternatives in detector technologies. Smaller companies are not as fortunate—they cannot afford extensive research and development. Their commercial viability comes into question along with their ability to sustain their business. These smaller companies are also in a situation where they cannot afford the extensive research and development of looking at alternatives to their current supply of tools.
---AT: Alternative development

He3 is irreplaceable, alternative substituents prove hazardous and insufficient to meet energy demands required by the oil and gas industry  
Arsenault, 10 (4/22/11, Richard L., Director of Health, Safety, Security and Environment at Thrubit LLC, “U.S. House of Representatives Subcommittee on Investigations and Oversight, House Committee on Science and Technology Testimony of Richard L. Arsenault,  http://science.house.gov/sites/republicans.science.house.gov/files/documents/hearings/042210_Arsenault.pdf)

The substitute for Helium-3 detectors, Boron Trifluoride (BF3), however it is much less sensitive to the thermal neutron detector as required by our industry. The majority of the sources used with neutron tools are Americium-241 Beryllium (Am-241Be), however, most recently due to Americium supplies being limited; more companies are utilizing Califorium-252 (Cf-252) in its place. Most all of these sources are in the 5 Curie (with some older 3 Curie sources used in cased hole operations) up to 20 Curies. With the decreased sensitivity of Boron Trifluoride, the strength of these neutron sources would have to be increased to achieve the statistical results needed for industry. There are other concerns with Boron Trifluoride. The USDOT has classified this gas has a hazardous material and cannot be shipped without a US DOT special permit. Shipping by air in the US also requires classifying it as Toxic Inhalation Class 2.3. For international shipment it is restricted to Cargo Only Aircraft and classified as Toxic Inhalation Hazard Class 2.3 and Corrosive Class 8. This provides for some packaging and logistic challenges moving tools with detectors with this type of gas in the detector. Not a good solution with the mobility required for well logging tools.

2ac Semi-Conductors Addon – Econ

Helium 3 is key to the production of semi-conductors

Armchair Generalist, 10 (10/5/10, A progressive view on military affairs”, “No Helium 3 for you!”, http://armchairgeneralist.typepad.com/my_weblog/2010/10/no-helium-3-for-you.html?cid=6a00d83451b39369e20134882d3727970c)

While the detector development and acquisition may eventually peak off, the demand for more helium for science and medical practices will not. In addition to the traditional use of helium for balloons (weather as well as party variants), helium is also used for cryogenic processing, manufacturing optical fibers and semi-conductors, purging and pressurizing space rockets, metal welding, chromatography machines, and commercial diving. This averages to a demand of more than two billion cubic feet per year. 

Semi-Conductors are critical to the national economy

NDU, 09 (Spring 2009, National Defense University, “Final Report: Electronics Industry”, http://www.ndu.edu/icaf/programs/academic/industry/reports/2009/pdf/icaf-is-report-electronics-2009.pdf)
No other invention in the past fifty years has had a more profound impact on American society than the semiconductor. Semiconductor-based electronics have enabled scientific advancement which in turn has led to the development of an astonishing range of goods and services. The rapid growth in the functionality and speed of integrated circuits (ICs) has enabled tremendous gains in productivity across all sectors of the US economy. 1 The production, sale and consumption of these goods and services has spurred economic growth and created highwage jobs. 2 The proliferation of semiconductor-based electronics has significantly improved the American quality of life and standard of living. In addition, semiconductors have become absolutely critical to American National Security, as they form the foundation for space, communications, and weapons systems that enable global engagement. Because a vibrant, leading-edge semiconductor industry is essential to US national security, the Industrial College of the Armed Forces (ICAF) has performed an in-depth, but by no means exhaustive study of the industry to understand the challenges the industry is facing and examine its outlook. The ICAF Electronics Study seminar, composed of 16 ICAF students and 3 faculty members, has invested a significant amount of time listening to and questioning leading industry and government experts. We have had the good fortune to discuss current issues with over 50 leading industry speakers, laboratories, corporations, and government entities. We have been extremely fortunate to examine parts of the global industry through domestic and international travel. We have visited sites in the National Capitol Region, New York State, Silicon Valley California, Taiwan, and the People’s Republic of China. During the course of the study we have examined the industrial value chain, the current technology state-of-the-art, public policy issues, defense-specific issues, business models, and the impact of the current economic conditions on the industry.

Economic collapse causes global nuclear war
Green and Schrage 09 [Michael J Green is Senior Advisor and Japan Chair at the Center for Strategic and International Studies (CSIS) and Associate Professor at Georgetown University. Steven P Schrage is the CSIS Scholl Chair in International Business and a former senior official with the US Trade Representative's Office, State Department and Ways & Means Committee, “It's not just the economy,”March 26 http://www.atimes.com/atimes/Asian_Economy/KC26Dk01.html]
Facing the worst economic crisis since the Great Depression, analysts at the World Bank and the US Central Intelligence Agency are just beginning to contemplate the ramifications for international stability if there is not a recovery in the next year. For the most part, the focus has been on fragile states such as some in Eastern Europe.   However, the Great Depression taught us that a downward global economic spiral can even have jarring impacts on great powers. It is no mere coincidence that the last great global economic downturn was followed by the most destructive war in human history.   In the 1930s, economic desperation helped fuel autocratic regimes and protectionism in a downward economic-security death spiral that engulfed the world in conflict. This spiral was aided by the preoccupation of the United States and other leading nations with economic troubles at home and insufficient attention to working with other powers to maintain stability abroad. Today's challenges are different, yet 1933's London Economic Conference, which failed to stop the drift toward deeper depression and world war, should be a cautionary tale for leaders heading to next month's London Group of 20 (G-20) meeting.  There is no question the US must urgently act to address banking issues and to restart its economy. But the lessons of the past suggest that we will also have to keep an eye on those fragile threads in the international system that could begin to unravel if the financial crisis is not reversed early in the Barack Obama administration and realize that economics and security are intertwined in most of the critical challenges we face.  A disillusioned rising power? Four areas in Asia merit particular attention, although so far the current financial crisis has not changed Asia's fundamental strategic picture. China is not replacing the US as regional hegemon, since the leadership in Beijing is too nervous about the political implications of the financial crisis at home to actually play a leading role in solving it internationally.   Predictions that the US will be brought to its knees because China is the leading holder of US debt often miss key points. China's currency controls and full employment/export-oriented growth strategy give Beijing few choices other than buying US Treasury bills or harming its own economy. Rather than creating new rules or institutions in international finance, or reorienting the Chinese economy to generate greater long-term consumer demand at home, Chinese leaders are desperately clinging to the status quo (though Beijing deserves credit for short-term efforts to stimulate economic growth). The greater danger with China is not an eclipsing of US leadership, but instead the kind of shift in strategic orientation that happened to Japan after the Great Depression. Japan was arguably not a revisionist power before 1932 and sought instead to converge with the global economy through open trade and adoption of the gold standard.   The worldwide depression and protectionism of the 1930s devastated the newly exposed Japanese economy and contributed directly to militaristic and autarkic policies in Asia as the Japanese people reacted against what counted for globalization at the time. China today is similarly converging with the global economy, and many experts believe China needs at least 8% annual growth to sustain social stability. Realistic growth predictions for 2009 are closer to 5%.   Veteran China hands were watching closely when millions of migrant workers returned to work after the Lunar New Year holiday last month to find factories closed and jobs gone. There were pockets of protests, but nationwide unrest seems unlikely this year, and Chinese leaders are working around the clock to ensure that it does not happen next year either. However, the economic slowdown has only just begun and nobody is certain how it will impact the social contract in China between the ruling communist party and the 1.3 billion Chinese who have come to see President Hu Jintao's call for "harmonious society" as inextricably linked to his promise of "peaceful development".   If the Japanese example is any precedent, a sustained economic slowdown has the potential to open a dangerous path from economic nationalism to strategic revisionism in China too.  It is noteworthy that North Korea, Myanmar and Iran have all intensified their defiance in the wake of the financial crisis, which has distracted the world's leading nations, limited their moral authority and sown potential discord. With Beijing worried about the potential impact of North Korean belligerence or instability on Chinese internal stability, and leaders in Japan and South Korea under siege in parliament because of the collapse of their stock markets, leaders in the North Korean capital of Pyongyang have grown increasingly boisterous about their country's claims to great power status as a nuclear weapons state.  The junta in Myanmar has chosen this moment to arrest hundreds of political dissidents and thumb its nose at fellow members of the 10-country Association of Southeast Asian Nations. Iran continues its nuclear program while exploiting differences between the US, UK and France (or the P-3 group) and China and Russia - differences that could become more pronounced if economic friction with Beijing or Russia crowds out cooperation or if Western European governments grow nervous about sanctions as a tool of policy.   It is possible that the economic downturn will make these dangerous states more pliable because of falling fuel prices (Iran) and greater need for foreign aid (North Korea and Myanmar), but that may depend on the extent that authoritarian leaders care about the well-being of their people or face internal political pressures linked to the economy. So far, there is little evidence to suggest either and much evidence to suggest these dangerous states see an opportunity to advance their asymmetrical advantages against the international system. The trend in East Asia has been for developing economies to steadily embrace democracy and the rule of law in order to sustain their national success. But to thrive, new democracies also have to deliver basic economic growth. The economic crisis has hit democracies hard, with Japanese Prime Minister Aso Taro's approval collapsing to single digits in the polls and South Korea's Lee Myung-bak and Taiwan's Ma Ying Jeou doing only a little better (and the collapse in Taiwan's exports - particularly to China - is sure to undermine Ma's argument that a more accommodating stance toward Beijing will bring economic benefits to Taiwan). Thailand's new coalition government has an uncertain future after two years of post-coup drift and now economic crisis. The string of old and new democracies in East Asia has helped to anchor US relations with China and to maintain what former secretary of state Condoleezza Rice once called a "balance of power that favors freedom". A reversal of the democratic expansion of the past two decades would not only impact the global balance of power but also increase the potential number of failed states, with all the attendant risk they bring from harboring terrorists to incubating pandemic diseases and trafficking in persons. It would also undermine the demonstration effect of liberal norms we are urging China to embrace at home.  

2ac Semi-Conductors Addon – Tech Leadership

Helium-3 is key to the construction of Semi-Conductors

Nakamura 04 (August 2004, Tatsuya, Nara Medical University, Department of Emergency and Critical Care Medicine Kashihara, Japan, “Use of liquid helium-3 as a neutron converter for a semiconductor-based neutron detector”, Science Direct)
Neutron detectors that exhibit spatial resolution of the order of micrometers and temporal resolution of a few microseconds would be very useful for neutron scattering experiments (including radiography) at high-intensity flux reactors and pulsed neutron sources. We previously demonstrated a cryogenic neutron detection system comprising an InSb semiconductor detector and gaseous helium-3 that achieves such performance [1 and 2]. These detectors exhibit a high spatial resolution of several tens of micrometers, and arrays of semiconductor detectors exhibit superior spatial uniformity of detection efficiency across the pixels. However, a gas pressure of several tens of atmospheres is required to shorten the range of the 574-keV protons created in the nuclear reaction 3He+n→p+T to less than a hundred micrometers, requiring the use of a high-pressure gas chamber. Using liquid helium-3 as a neutron converter is a simple solution to achieving a high density of helium-3. Liquid-state helium-3 has a density of 0.082 g/cm3, which corresponds to that of the gaseous helium-3 at a pressure of 608 atm at 300 K and of 8.5 atm at 4.2 K, and its use simplifies the construction of the detector chamber. Moreover, preparing the converter is much easier than the gaseous case, requiring only for the temperature of helium-3 to be reduced to less than 3.3 K (corresponding to the boiling point of helium-3). The liquid-state converter also ensures spatial uniformity of detection efficiency throughout the semiconductor detector, superior to that of solid-state converter foil. In order to confirm the feasibility of using liquid helium-3 as a neutron converter, we performed neutron-detection experiments with a semiconductor detector and a liquid-helium-3 converter. In this paper, we show the results and then provide a brief explanation of the developed neutron detector.

Securing semiconductor technology is necessary to maintain technological leadership

Herada, 10 (4/21/10, Colonel Lawrence K., U.S Army Reserve, “Semiconductor Technology and U.S National Security”, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA526581)

The transfer of semiconductor technology from the U.S. to offshore locations, in particular, China, is a national security concern. In this globalization era, U.S. industries hail China as an enormous opportunity. Others, however, cast a suspicious eye on China’s military modernization. Export policies to China’s rising semiconductor capabilities are largely ineffective. Officials point to China’s active involvement to secure a semiconductor infrastructure and the corresponding loss of U.S. semiconductor industry leadership. However, restricting the flow of semiconductor technology in the name of national security is unwise. Instead, the U.S. must provide the technical leadership to the U.S. semiconductor industry through innovative research and development. A viable solution must involve realigning semiconductor export policies, aggressively enforcing semiconductor intellectual property, streamlining the decision making process, and establishing U.S. government-run fabrication facility dedicated to semiconductor research, development, and manufacturing. America needs to establish its worldwide leadership in semiconductor technology in order to maintain a clear technological advantage over any peer competitor.

Technological leadership is the linchpin of hegemony

Drezner, 01 (3/25/2001, Daniel, Review of International Studies, “State structure, technological leadership and the maintenance of hegemony”, http://www.danieldrezner.com/research/tech.pdf)

The importance of economic growth to state power is undisputed by international relations scholars. 1 The importance of technological innovation to economic growth is similarly undisputed by economists. 2 Logically, technological leadership is a linchpin of great-power status in the world, a fact recognized by long-cycle theorists. 3 However, despite the obvious importance of innovation to power, and despite a large literature on how the state should be organized to maximize the extraction of societal resources, there has been very little written in international political economy on the state’s role in fostering technological leadership. Long-cycle theorists have paid the most attention to the link between technological innovation, economic growth, and the rise and fall of hegemons. 9 They argue that the past ﬁve hundred years of the global political economy can be explained by the waxing and waning of hegemonic powers. Countries acquire hegemonic status because they are the ﬁrst to develop a cluster of technologies in leading sectors. These innovations generate spillover effects to the rest of the lead economy, and then to the global economy. Over time, these ‘technological hegemons’ fail to maintain the rate of innovations, leading to a period of strife until a new hegemon is found. While this literature has done an excellent job at describing the link between innovation, economic growth, and global stability, it cannot explain why technological hegemons lose their lead over time.

The impact is global nuclear war

Kagan 7 – senior associate, Carnegie Endowment for International Peace (Robert, July, End of Dreams, Return of History, 

http://www.realclearpolitics.com/articles/2007/07/end_of_dreams_return_of_histor.html, AG/JMP)

Were the United States to diminish its influence in the regions where it is currently the strongest power, the other nations would settle disputes as great and lesser powers have done in the past: sometimes through diplomacy and accommodation but often through confrontation and wars of varying scope, intensity, and destructiveness. One novel aspect of such a multipolar world is that most of these powers would possess nuclear weapons. That could make wars between them less likely, or it could simply make them more catastrophic. It is easy but also dangerous to underestimate the role the United States plays in providing a measure of stability in the world even as it also disrupts stability. For instance, the United States is the dominant naval power everywhere, such that other nations cannot compete with it even in their home waters. They either happily or grudgingly allow the United States Navy to be the guarantor of international waterways and trade routes, of international access to markets and raw materials such as oil. Even when the United States engages in a war, it is able to play its role as guardian of the waterways. In a more genuinely multipolar world, however, it would not. Nations would compete for naval dominance at least in their own regions and possibly beyond. Conflict between nations would involve struggles on the oceans as well as on land. Armed embargos, of the kind used in World War i and other major conflicts, would disrupt trade flows in a way that is now impossible. Such order as exists in the world rests not merely on the goodwill of peoples but on a foundation provided by American power. Even the European Union, that great geopolitical miracle, owes its founding to American power, for without it the European nations after World War ii would never have felt secure enough to reintegrate Germany. Most Europeans recoil at the thought, but even today Europe 's stability depends on the guarantee, however distant and one hopes unnecessary, that the United States could step in to check any dangerous development on the continent. In a genuinely multipolar world, that would not be possible without renewing the danger of world war. People who believe greater equality among nations would be preferable to the present American predominance often succumb to a basic logical fallacy. They believe the order the world enjoys today exists independently of American power. They imagine that in a world where American power was diminished, the aspects of international order that they like would remain in place. But that 's not the way it works. International order does not rest on ideas and institutions. It is shaped by configurations of power. The international order we know today reflects the distribution of power in the world since World War ii, and especially since the end of the Cold War. A different configuration of power, a multipolar world in which the poles were Russia, China, the United States, India, and Europe, would produce its own kind of order, with different rules and norms reflecting the interests of the powerful states that would have a hand in shaping it. Would that international order be an improvement? Perhaps for Beijing and Moscow it would. But it is doubtful that it would suit the tastes of enlightenment liberals in the United States and Europe. The current order, of course, is not only far from perfect but also offers no guarantee against major conflict among the world's great powers. Even under the umbrella of unipolarity, regional conflicts involving the large powers may erupt. War could erupt between China and Taiwan and draw in both the United States and Japan. War could erupt between Russia and Georgia, forcing the United States and its European allies to decide whether to intervene or suffer the consequences of a Russian victory. Conflict between India and Pakistan remains possible, as does conflict between Iran and Israel or other Middle Eastern states. These, too, could draw in other great powers, including the United States. Such conflicts may be unavoidable no matter what policies the United States pursues. But they are more likely to erupt if the United States weakens or withdraws from its positions of regional dominance. This is especially true in East Asia, where most nations agree that a reliable American power has a stabilizing and pacific effect on the region. That is certainly the view of most of China 's neighbors. But even China, which seeks gradually to supplant the United States as the dominant power in the region, faces the dilemma that an American withdrawal could unleash an ambitious, independent, nationalist Japan. In Europe, too, the departure of the United States from the scene -- even if it remained the world's most powerful nation -- could be destabilizing. It could tempt Russia to an even more overbearing and potentially forceful approach to unruly nations on its periphery. Although some realist theorists seem to imagine that the disappearance of the Soviet Union put an end to the possibility of confrontation between Russia and the West, and therefore to the need for a permanent American role in Europe, history suggests that conflicts in Europe involving Russia are possible even without Soviet communism. If the United States withdrew from Europe -- if it adopted what some call a strategy of "offshore balancing" -- this could in time increase the likelihood of conflict involving Russia and its near neighbors, which could in turn draw the United States back in under unfavorable circumstances. It is also optimistic to imagine that a retrenchment of the American position in the Middle East and the assumption of a more passive, "offshore" role would lead to greater stability there. The vital interest the United States has in access to oil and the role it plays in keeping access open to other nations in Europe and Asia make it unlikely that American leaders could or would stand back and hope for the best while the powers in the region battle it out. Nor would a more "even-handed" policy toward Israel, which some see as the magic key to unlocking peace, stability, and comity in the Middle East, obviate the need to come to Israel 's aid if its security became threatened. That commitment, paired with the American commitment to protect strategic oil supplies for most of the world, practically ensures a heavy American military presence in the region, both on the seas and on the ground. The subtraction of American power from any region would not end conflict but would simply change the equation. In the Middle East, competition for influence among powers both inside and outside the region has raged for at least two centuries. The rise of Islamic fundamentalism doesn 't change this. It only adds a new and more threatening dimension to the competition, which neither a sudden end to the conflict between Israel and the Palestinians nor an immediate American withdrawal from Iraq would change. The alternative to American predominance in the region is not balance and peace. It is further competition. The region and the states within it remain relatively weak. A diminution of American influence would not be followed by a diminution of other external influences. One could expect deeper involvement by both China and Russia, if only to secure their interests. 18 And one could also expect the more powerful states of the region, particularly Iran, to expand and fill the vacuum. It is doubtful that any American administration would voluntarily take actions that could shift the balance of power in the Middle East further toward Russia, China, or Iran. The world hasn 't changed that much. An American withdrawal from Iraq will not return things to "normal" or to a new kind of stability in the region. It will produce a new instability, one likely to draw the United States back in again. The alternative to American regional predominance in the Middle East and elsewhere is not a new regional stability. In an era of burgeoning nationalism, the future is likely to be one of intensified competition among nations and nationalist movements.
2ac Semi-Conductors Addon – Medical Imaging

Dwindling supplies of helium-3 are detrimental to medical imaging technology

AAAS, 10 (4/22/10, American Association for the Advancement of Science, “AAAS Workshop Explores How to Meet Demand for Helium-3 in Medicine, Industry, and Security”, http://www.aaas.org/news/releases/2010/0423helium3.shtml)AY
Helium-3—a variation of the helium used in balloons—can reduce temperatures to nearly absolute zero, provide non-radioactive medical lung imaging, and detect neutrons emanating from smuggled nuclear devices. It may even be an element of a clean energy source. For decades, this non-toxic and non-corrosive gas has been in adequate supply, but now that supply is dwindling just as demand is rising dramatically. At an AAAS-organized workshop, participants from academia, industry, government and national labs met to discuss how to meet the growing need for helium-3. The numbers tell a stark story: This year, there’s about 12,000 liters of helium-3 available. For the next five years, about 8000 liters of helium-3 each year will accumulate from the decay of tritium, said Steve Fetter, assistant director at large in the White House Office of Science and Technology Policy (OSTP). But demand is at least 40,000 liters per year, Fetter said, and forecasts show a growing demand for helium-3 for neutron detectors, scientific research, medical imaging and other uses. “It’s not a sustainable situation,” he said.

Medical Imaging is key to solve disease

Right Scan Time (“The Value of Medical Imaging, http://rightscanrighttime.org/value-of-medical-imaging/)
Medical imaging, and its critical role in disease prevention, early detection, diagnosis and treatment, has changed the face of health care delivery. When patients have access to and receive the right scan at the right time, outcomes improve and costs are reduced.

It’s no wonder the New England Journal of Medicine proclaimed medical imaging as one of the top “developments that changed the face of clinical medicine” during the last millennium.

Disease risks extinction

Frank Ryan, M.D., 1997, virus X, p. 366

How might the human race appear to such an aggressively emerging virus? That teeming, globally intrusive species, with its transcontinental air travel, massively congested cities, sexual promiscuity, and in the less affluent regions — where the virus is most likely to first emerge — a vulnerable lack of hygiene with regard to food and water supplies and hospitality to biting insects' The virus is best seen, in John Hollands excellent analogy, as a swarm of competing mutations, with each individual strain subjected to furious forces of natural selection for the strain, or strains, most likely to amplify and evolve in the new ecological habitat.3 With such a promising new opportunity in the invaded species, natural selection must eventually come to dominate viral behavior. In time the dynamics of infection will select for a more resistant human population. Such a coevolution takes rather longer in "human" time — too long, given the ease of spread within the global village. A rapidly lethal and quickly spreading virus simply would not have time to switch from aggression to coevolution. And there lies the danger. Joshua Lederbergs prediction can now be seen to be an altogether logical one. Pandemics are inevitable. Our incredibly rapid human evolution, our overwhelming global needs, the advances of our complex industrial society, all have moved the natural goalposts. The advance of society, the very science of change, has greatly augmented the potential for the emergence of a pandemic strain. It is hardly surprising that Avrion Mitchison, scientific director of Deutsches Rheuma Forschungszentrum in Berlin, asks the question: "Will we survive!” We have invaded every biome on earth and we continue to destroy other species so very rapidly that one eminent scientist foresees the day when no life exists on earth apart from the human monoculture and the small volume of species useful to it. An increasing multitude of disturbed viral-host symbiotic cycles are provoked into self-protective counterattacks. This is a dangerous situation. And we have seen in the previous chapter how ill-prepared the world is to cope with it. It begs the most frightening question of all: could such a pandemic virus cause the extinction of the human species?
---AT: Alternative Development

Helium-3 is indispensable to medical imaging 
AAAS, 10 (4/22/10, American Association for the Advancement of Science, “AAAS Workshop Explores How to Meet Demand for Helium-3 in Medicine, Industry, and Security”, http://www.aaas.org/news/releases/2010/0423helium3.shtml)AY
Outside the realm of national security, workshop participants said, helium-3 is seemingly indispensable in a variety of industries such as oil well drilling, road construction, basic science research that requires absolute zero temperatures, and medical imaging. For some applications—like ultracold physics, missile research, and medical imaging of lungs—there are no known alternatives, said Ronald Cooper, detector team leader at the Oak Ridge National Laboratory in Tennessee. In this role, he has installed more than 3000 security systems for detecting neutrons; 75% of those systems have used helium-3. But Cooper said that helium-3 needs in some fields, including national security, oil well logging and road construction, could be met by developing alternatives.

No medicinal alternative to Helium-3

AAAS, 10 (4/22/10, American Association for the Advancement of Science, “AAAS Workshop Explores How to Meet Demand for Helium-3 in Medicine, Industry, and Security”, http://www.aaas.org/news/releases/2010/0423helium3.shtml)AY
The industry is looking for alternatives, Roscoe said. But he’s “pretty sure there’s nothing off the shelf that we can use.” Alternative technologies could be several years away and the commercial roll-out and acceptance of these new technologies would take over 10 years, he added. In one of several small-group discussions, participants explored how they could meet the helium-3 demands of the oil and gas industry. Without alternatives readily available, they said that they need to educate the consumers of their drilling equipment about the limited helium-3 supply and the need for alternatives. And they intend to encourage recycling programs that could procure 10-20% of the U.S. annual demand for helium-3 in the oil and gas industry. Participants also discussed helium-3 alternatives in medicine, where use is approaching about 2000 liters of helium-3 per year in the United States. The non-toxic, non-corrosive isotope can be used as a diagnostic along with magnetic resonance imaging (MRI). A patient breathes in polarized helium-3 and the MRI reveals ventilation defects in the lungs, which can reveal chronic obstructive pulmonary diseases such as chronic bronchitis and emphysema. The technique is also used to evaluate the efficacy of drug treatments for these diseases.

There’s no alternative to Helium 3

Miller, 10 (4/22/11, Brad, United States Representative of North Carolina’s 13th District, “CAUGHT BY SURPRISE: CAUSES AND CONSEQUENCES OF THE HELIUM-3 SUPPLY CRISIS”, http://www.gpo.gov/fdsys/pkg/CHRG-111hhrg57170/pdf/CHRG-111hhrg57170.pdf)

The ongoing crisis has drastically delayed the ability of researchers and others to obtain helium-3 and prevented many firms and researchers from acquiring helium3 at all, at any price. For many applications there are potential He-3 alternatives including boron-10 and lithium. For some work, particularly cryogenics-related applications, however, there are no known alternatives to using Helium-3 and these industries will need to continue to be supplied with He-3 if these industries and their scientific research programs are to continue.

---AT: Canada Agreement Solves Helium-3 Supply
The negotiation will take years to implement

Wald, 11 (5/28/11, Matthew L., NY Times, “Agencies’ Lack of Coordination Hindered Supply of Crucial Gas”, http://www.nytimes.com/2011/05/29/us/29helium.html?_r=1)
The Energy Department is negotiating with a nuclear power company in Ontario that might be able to supply some helium-3. Canadian reactors, unlike the models used in this country, produce significant quantities of tritium as a byproduct of electricity production. But working out the commercial arrangements and setting up the equipment necessary to gather the helium-3 will probably take years, experts say. There are other ways to build equipment to detect smuggled nuclear material, but helium-3 is nontoxic and nonradioactive and is considered more accurate. The neutrons given off by plutonium and uranium are hard to detect, but when helium-3 is hit by a stray neutron, it creates a charged particle, which is readily detected and measured.

2ac PMGs Addon

Mining lunar platinum can boost US-India relations

White, 6 (2/13/2006, Bill, The Space Review, “Lunar platinum and alcohol fuel cells,” , http://www.thespacereview.com/article/555/1, mat)

This potential use offers a staggeringly large potential market for the manufacture, sale, and deployment of fuel cells similar to that being sold today by Smart Fuel Cell for use in upscale motor homes and offshore sailing yachts. In theory, hundreds of millions of such units could be sold and deployed across India, rural China, and elsewhere in the Third World. And since the RV-sized version will be too small for many rural villages, larger fuel cell devices will require even greater quantities of platinum catalyst. While at current price levels the Smart Fuel Cell product line is too expensive for the rural Indian market, the development of a lunar platinum supply to supplement terrestrial supply could be combined with the application of global human development funding sources to subsidize the local manufacture and deployment of countless alcohol-based fuel cells across the Third World.

It appears obvious that developing a lunar supply of PGM would be profoundly beneficial for the global terrestrial economy and can help provide a persuasive “why” for initiating a robust lunar presence as soon as possible.

This potential use also creates political allies as space advocates seek sustained governmental funding for space exploration, both inside the United States and around the world. This potential use also establishes a basis for India and the United States to form a strategic partnership for the development and exploitation of lunar platinum. Our assistance with the economic development of the rural poor in India could assist the United States in forging even stronger ties with a vital future ally.
A review of terrestrial platinum resources

Is our global platinum supply adequate to fulfill any or all potential future demand? Platinum Today appears as an authoritative online resource for relevant data on the global PGM market and this page summarizes several decades of supply and consumption figures for platinum, palladium and rhodium. 6.7 million ounces of platinum were consumed in 2005, compared
with 6.6 million ounces produced, the shortfall in production covered by reserves.

INSERT INDIA RELATIONS IMPACT

2ac SSP Addon

Colonization enable SSP deployment- solves warming

Davis, 9- senior aerospace scientist at Boeing (Spring 2009, Dean E.,  Ad Astra, “Why Go to the Moon?” Ad Astra 21 no1, mat)

LUNAR LABORATORY

    Based upon this analysis, the best economic reason to establish a permanent human presence on the Moon is to provide the prospecting, mining, manufacturing, agriculture, and transportation logistics infrastructure necessary for an affordable Space Solar Power (SSP) constellation. SSP can provide America and the rest of the Earth with most of its power needs from the sun-day or night, in all weather conditions, and without dependence on foreign energy interests, while minimizing the effects of global warming.

    Other economic reasons for establishing a permanent human presence on the Moon include helium-3 mining (assuming a nuclear fusion technology breakthrough occurs), significant reductions in space transportation costs, the prospect of space tourism (lunar hotels and resorts), and the potential for safe information storage.

INSERT WARMING IMPACT

2ac Disease Addon

Lunar research solves disease

Davis, 9- senior aerospace scientist at Boeing (Spring 2009, Dean E., Ad Astra, “Why Go to the Moon?” Ad Astra 21 no1, mat)

    Of course there are significant scientific reasons for establishing a permanent human presence on the Moon, as well, mostly due to the unique characteristics mentioned earlier. Since there is no atmosphere to distort observations, the Moon makes an excellent place to both continually observe the Earth and Sun, and observe space without limitations constrained by manmade radio interference emissions from Earth. The far side of the Moon is a perfect place for radio astronomy, while the near side is a wonderful site for Earth and solar astronomy. Since there is no wind or water erosion on the Moon, it is an excellent geological laboratory to observe the effects of asteroid and comet impacts.

    The Moon could also be useful as a laboratory for space explorers with further destinations in mind. Due to its-remoteness from human life, the Moon would be an excellent site for biological isolation and decontamination of astronauts following exploration of other worlds, where they may inadvertently pick up a virus or bacteria. A lunar facility could also be used in examining extraterrestrial-biology specimens, or conducting dangerous biological gene-alteration experiments, which might be able to yield cures to many of today's diseases.

INSERT DISEASE IMPACT

---XT: Solves Econ

Resource mining in space creates unprecedented economic expansion- creates high page jobs, spin off technology, and supplies resources 

Howerton 96 - B. Alexander Howerton is the business editor of Countdown, a bimonthly newsletter that follows space-related activities around the world. (January 1, 1996. “Why Bother About Space?” The Futurist. http://www.allbusiness.com/professional-scientific/scientific-research/536396-1.html)

The two most prevalent arguments to support space exploration are that it is humanity's destiny to go to the stars (because humans are natural explorers) and that the myriad of spin-off technologies from the space program have significantly improved our lives. While I agree with both of these arguments, they are vaguely unsatisfying as justifications for a multibillion-dollar enterprise that may span several generations. Just as many spin-offs can be created by investing in high-tech developments on Earth, and if you want exploration and adventure, the ocean trenches await.

There are, however, several compelling arguments for the exploration and development of space. The economic argument is this: The greatest good a government attempts to achieve for its people is to provide them with the conditions in which they may work to create a better life for themselves. Although this ideal is fraught with many pitfalls, it has been the guiding principle of western democracies for over two centuries, and with the collapse of the Soviet Union, many countries have joined this grand experiment.

The best method for creating these conditions is an ever-growing economy. We are currently witnessing the damaging effects of stagnant or recessed economies around the globe. People who feel that they have lost their opportunities for advancement or who feel that others are taking those opportunities from them are much easier to persuade to hate, kill, or go to war. Therefore, many governments consider it imperative to keep their economy growing at almost any cost.

The opening of eastern Europe and the ongoing development of the Third World make it appear as if there is much more room for growth in the global economy, but ultimately the earth is a closed system with finite resources. If we try to keep our economy growing forever based on the finite resources of the earth, we will one day run out.

We must keep the economy growing, because the population of the planet is experiencing an exponential increase. Most attempts to curb population growth have been unsuccessful, yet it has been discovered that the best method of population control is a high standard of living. And that is achieved through an ever-expanding economy.

The only way to keep the economy expanding infinitely is to expand our resource base infinitely. The universe is a big place. Human ingenuity is such that we will find innumerable ways to economically prosper in space. The list of known methods already includes solar power satellites, lunar helium-3 production, asteroid mining, hydroponic agriculture, and tourism, just to name a few.

We need only a few visionaries to realize the magnitude of the carrot of space development in front of them and the stick of global depression behind them to jump-start the space economy. The explosion of new industries and jobs created in their wake will dwarf any economic expansion that has heretofore occurred in human history. Poverty would diminish worldwide as the growing labor requirements of the new space industries put more and more people to work. Moreover, as we progress into space, new opportunities will be developed, further compounding the positive economic effects. We will have escaped the trap of a closed, cyclical economy; the riches of the solar system will lie before us.

2ac Space Debris Addon

Lunar mining solves space debris.

Stone, 9 – aerospace engineer and chairman of Shackleton Energy Co. (June 2009, IEEE Spectrum, “Mining the Moon”, http://spectrum.ieee.org/aerospace/space-flight/mining-the-moon) NYan

Two years ago, I and a group of like-minded businessmen, expeditionary explorers, and space-systems managers and engineers formed the Shackleton Energy Co. in Del Valle, Texas, to conduct lunar prospecting. Should we find significant reserves of ice, we would then establish a network of refueling service stations in low Earth orbit and on the moon to process and provide fuel and consumables. Like modern highway service stations, these celestial stations would be able to refuel space vehicles of all kinds and would be positioned at key transportation nodes; an obvious spot would be near the International Space Station.

Such stations would radically change the way nearly every space system is designed. No longer would you have to carry your fuel and water into orbit with you. Entirely new classes of space vehicles would become possible, ones that operate only at and beyond low Earth orbit, such as vehicles for orbital transfer and satellite repair. Today launch systems must be designed to withstand the punishing effects of high-speed atmospheric drag, pressure, vibration, and heating that occur on the way to space. Protecting the rocket and its payload adds enormously to launch costs. But a vehicle that is designed from the start to operate only in space—say, between low Earth orbit and the moon—is not bound by the same design rules.

We would also be able to clear up the ever-growing space debris problem. There’d be plenty of fuel for maneuvering satellites and other spacecraft to avoid debris, and you could also deploy cleanup vehicles to remove obsolete materials from orbit. Within a decade or two, we would soon see the dawn of a new age of space exploration, space tourism, and space business ventures.

INSERT DEBRIS IMPACT

---XT: Space Debris – Cost
Mining of hydrogen on the moon leads to cheaper fuel costs- perquisite to solving space debris.

Stone, 9 – aerospace engineer and chairman of Shackleton Energy Co. (June 2009, IEEE Spectrum, “Mining the Moon”, http://spectrum.ieee.org/aerospace/space-flight/mining-the-moon) NYan

Discovering rich concentrations of hydrogen on the moon would open up a universe of possibilities—literally. Rocket fuels and consumables that now cost an average of US $10 000 per kilogram to loft could instead be produced on the moon much more cheaply. For the first time, access to space would be truly economical. At last, people would be able to begin new ventures, including space tourism, space-debris cleanup, satellite refueling, and interplanetary voyages.

2ac Water Addon

Mining water on the moon can cause a revolution in space travel by the end of the decade- provides a stop for refueling.

Wall 11 (1/13/011, Mike, SPACE.com, “Mining the Moon's Water: Q & A with Shackleton Energy's Bill Stone”, http://www.space.com/10619-mining-moon-water-bill-stone-110114.html) NYan

The moon has water, and lots of it. Permanently shadowed craters at both poles have likely been trapping and accumulating water ice for billions of years, recent research has shown.

These concentrated stores are a precious resource that could revolutionize space travel, some scientists and entrepreneurs have argued. Lunar ice can be mined, split into its component hydrogen and oxygen and transformed into rocket fuel, which could then be sold to spacecraft from orbiting "gas stations." 

Such an arrangement could spur a wave of space travel and exploration, the argument goes, since spaceships wouldn't have to lug all the fuel they need from Earth.

One firm that wants to make this happen is Shackleton Energy Co. SEC is serious; it plans to launch robotic scouting missions to the lunar poles within four years, and hopes to be selling propellant in orbit by the end of the decade.

INSERT EXPLORATION GOOD IMPACT

---Yes Moon Water
Hundreds of millions of tons of water are on the moon

Spudis 6—planetary scientist at the Applied Physics Laboratory, Laurel MD (Paul, “Ice on the Moon”, From The Space Review, November 6, 2006, http://www.spudislunarresources.com/Papers/Ice%20on%20the%20Moon_Space%20Review.htm, ZBurdette)

In 1992, SEI was “zeroed out” by Congress after the election defeat of President Bush and lunar missions were once again farther away than ever.  Or were they?  A large part of the vigorous space activities of the 1980’s centered around research for defense against ballistic missiles, President Ronald Reagan’s Strategic Defense Initiative, a.k.a., “Star Wars.”  One concept for space-based defense was to launch a myriad of very small, yet capable satellites to both locate and intercept ballistic missiles in flight, the so-called “Brilliant Pebbles” system.  These small spacecraft would carry a variety of sensors that could be used for scientific purposes.  During the early 1990’s, the SDI Organization created the Clementine program that built and launched a small, Brilliant Pebble-derived spacecraft to the Moon.

Clementine orbited the Moon in 1994 for 71 days, mapping the Moon globally in 11 wavelengths and measuring its topography by laser ranging.  Although the spacecraft didn’t carry instruments to specifically look for ice, the mission team improvised an experiment to do this.  We beamed radio waves into the polar darkness and listened for echoes with the distinctive characteristics of interaction with ice.  This bistatic radar experiment (so-called because the spacecraft transmitted while we listened to the echoes on Earth) found evidence in the dark areas near the south pole of the Moon for material with high circular polarization ratio (CPR; see below).

After Clementine demonstrated that significant scientific results could come from small missions, NASA sent Lunar Prospector in 1998 to orbit the Moon for 18 months.  This mission carried an instrument designed to measure neutrons.  By looking at the energy of neutrons coming from the lunar poles, the LP team found “excess” hydrogen at both poles.  If in the form of water ice, they estimated that hundreds of millions of metric tonnes could exist at the poles of the Moon. 

The water is definitely there

CNN 9 (“NASA finds 'significant' water on moon”, http://articles.cnn.com/2009-11-13/tech/water.moon.nasa_1_lunar-crater-observation-anthony-colaprete-solar-system?_s=PM:TECH, November 13, 2009, ZBurdette)
NASA said Friday it had discovered water on the moon, opening "a new chapter" that could allow for the development of a lunar space station.

The discovery was announced by project scientist Anthony Colaprete at a midday news conference.

"I'm here today to tell you that indeed, yes, we found water. And we didn't find just a little bit; we found a significant amount" -- about a dozen, two-gallon bucketfuls, he said, holding up several white plastic containers.

The find is based on preliminary data collected when the Lunar Crater Observation and Sensing Satellite, or LCROSS, intentionally crashed October 9 into the permanently shadowed region of Cabeus crater near the moon's south pole. 

 After the satellite struck, a rocket flew through the debris cloud, measuring the amount of water and providing a host of other data, Colaprete said.

The project team concentrated on data from the satellite's spectrometers, which provide the best information about the presence of water, Colaprete said. A spectrometer helps identify the composition of materials by examining light they emit or absorb.

Although the goal of the $79 million mission was to determine whether there is water on the moon, discoveries in other areas are expected as studies progress, Colaprete and other scientists said at the briefing at NASA's Ames Research Center at Moffett Field near San Francisco, California.

"The discovery opens a new chapter in our understanding of the moon," the space agency said in a written statement shortly after the briefing began.

Michael Wargo, chief lunar scientist at NASA headquarters in Washington, said the latest discovery also could unlock the mysteries of the solar system.

He listed several options as sources for the water, including solar winds, comets, giant molecular clouds or even the moon itself through some kind of internal activity. The Earth also may have a role, Wargo said.

"If the water that was formed or deposited is billions of years old, these polar cold traps could hold a key to the history and evolution of the solar system, much as an ice core sample taken on Earth reveals ancient data," NASA said in its statement.

"In addition, water and other compounds represent potential resources that could sustain future lunar exploration." 

---XT: Solves Fuel Costs

Plan’s access to water is vital to rocket fuel and decreasing launch costs

Wall 11 (Mike, senior writer for space.com, 13 January 2011, “Mining the Moon's Water: Q & A with Shackleton Energy's”, http://www.space.com/10619-mining-moon-water-bill-stone-110114.html, ZBurdette)

The moon has water, and lots of it. Permanently shadowed craters at both poles have likely been trapping and accumulating water ice for billions of years, recent research has shown.

These concentrated stores are a precious resource that could revolutionize space travel, some scientists and entrepreneurs have argued. Lunar ice can be mined, split into its component hydrogen and oxygen and transformed into rocket fuel, which could then be sold to spacecraft from orbiting "gas stations."

Such an arrangement could spur a wave of space travel and exploration, the argument goes, since spaceships wouldn't have to lug all the fuel they need from Earth.

One firm that wants to make this happen is Shackleton Energy Co. SEC is serious; it plans to launch robotic scouting missions to the lunar poles within four years, and hopes to be selling propellant in orbit by the end of the decade.

In an e-mail interview with SPACE.com, SEC's founder, Bill Stone, talked about how lunar ice can open the solar system to humankind, how his company plans to mine and process this resource — and what the moon may look like 20 years from now. [Gallery: Our Changing Moon]

SPACE.com: You've said that water will open the heavens like gold opened the American West. Please explain what you mean by that.

Bill Stone, founder of Shackleton Energy, a company that hopes to mine the moon 

Bill Stone: It costs about $10,000/kg [$4,545 per lb] to launch most "business-class"payloads into low- Earth orbit (LEO), except for the space shuttle, which is tremendously more expensive. New breakthroughs in physics and/or economy must be realized to significantly reduce this high cost; however, none appear to be on the horizon.
A major issue in making access to space cheaper is that every space mission must carry its own fuel for in-space operations, since in-space refueling does not currently exist. Even if it did, that fuel would have to be lifted and stored on orbit in fuel depots at even higher prices. To avoid this high-cost barrier to real progress, a means to provide cheaper propellants in space has to be developed. We have the answer: water-derived propellants from the moon.

Since water is abundantly available on the moon, as corroborated by recent NASA observations, it can be harvested, transported to LEO and converted to liquid oxygen and liquid hydrogen propellants to be sold commercially at much lower prices. Our analysis shows it is about 15 times cheaper to launch any mass from the moon to LEO than from the Earth.

Lower-cost propellants in space will transform access to and invigorate operations in space. Importantly, our business model indicates this can be realistically done within the decade. Launch providers will now be able to use smaller, cheaper launch vehicles that do not carry excess fuel. They can now get that extra fuel from our orbiting "gas stations." What is very encouraging is that current space treaties and law permit commercial operations on the moon, so the opportunity is wide open to anyone.

Plan creates a huge source of rocket fuel

Wall 10 (Mike Wall, “Want to Mine the Solar System? Start With the Moon”, 30 October 2010 Time: 07:55 PM ET  http://www.space.com/9430-solar-system-start-moon.html, ZBurdette) 

From water to rocket fuel

The moon has a lot of water ice, as recent discoveries have made clear. Frigid craters at both lunar poles have likely been trapping and accumulating water for billions of years — water that is relatively pure and easy to get at.

"We now know the water there is free water. It's unbound," said Paul Spudis, a scientist at the Lunar and Planetary Institute in Houston, during the panel discussion. "Mining water on the moon is going to be a lot easier than we thought."

This water is so valuable not just for its potential to keep future moon dwellers hydrated. It can also be separated into its constituent hydrogen and oxygen, the chief components of rocket fuel. Propellant could be produced from moon water and sold at refueling stations in low-Earth orbit, allowing spaceships and satellites to top up their tanks in space.

Such an arrangement could revolutionize how humanity uses space, spurring a huge wave of trade, travel and discovery, scientists and entrepreneurs alike have argued. According to that argument, it makes economic sense to supply the filling stations from the moon because its gravity is one-sixth that of the Earth, and thus launching from there is much cheaper.

Indeed, some companies are already drawing up plans to mine moon water for this very purpose. Shackleton Energy Company, for example, hopes to be selling rocket fuel in orbit by 2020, according to its founder Bill Stone, who was not a member of the conference panel.

Such a timeline may seem ambitious, but the technology to start up a primarily robotic lunar mining operation exists today, panel members said. Mining robots could be controlled from Earth.

Mining water solves fuel prices- expands our range in space.

Wall quoting Stone 11 (1/13/011, Mike, SPACE.com, “Mining the Moon's Water: Q & A with Shackleton Energy's Bill Stone”, http://www.space.com/10619-mining-moon-water-bill-stone-110114.html) NYan

* Bill Stone is the founder of Shackleton Energy, a company investing in lunar mining

SPACE.com: You've said that water will open the heavens like gold opened the American West. Please explain what you mean by that. 

Bill Stone: It costs about $10,000/kg [$4,545 per lb] to launch most "business-class"payloads into low- Earth orbit (LEO), except for the space shuttle, which is tremendously more expensive. New breakthroughs in physics and/or economy must be realized to significantly reduce this high cost; however, none appear to be on the horizon.

A major issue in making access to space cheaper is that every space mission must carry its own fuel for in-space operations, since in-space refueling does not currently exist. Even if it did, that fuel would have to be lifted and stored on orbit in fuel depots at even higher prices. To avoid this high-cost barrier to real progress, a means to provide cheaper propellants in space has to be developed. We have the answer: water-derived propellants from the moon.
Since water is abundantly available on the moon, as corroborated by recent NASA observations, it can be harvested, transported to LEO and converted to liquid oxygen and liquid hydrogen propellants to be sold commercially at much lower prices. Our analysis shows it is about 15 times cheaper to launch any mass from the moon to LEO than from the Earth.

Lower-cost propellants in space will transform access to and invigorate operations in space. Importantly, our business model indicates this can be realistically done within the decade. Launch providers will now be able to use smaller, cheaper launch vehicles that do not carry excess fuel. They can now get that extra fuel from our orbiting "gas stations." What is very encouraging is that current space treaties and law permit commercial operations on the moon, so the opportunity is wide open to anyone.

Water-mining is feasible and lowers launch costs

Hsu 9 (Jeremy, “NASA Wants to Mine Moon Water”, September 30, 2009, Space.com, http://www.foxnews.com/scitech/2009/09/30/nasa-wants-moon-water/, ZBurdette)

NASA has long planned to mine water on the moon to supply human colonies and future space exploration. Now the discovery of small amounts of water across much of the lunar surface has shifted that vision into fast-forward, with the U.S. space agency pursuing several promising technologies.

A hydrogen reduction plant and lunar rover prospectors have already passed field tests on Hawaii's volcanic soil, and more radical microwave technology has shown that it may be used to extract underground water ice. Water mined by these methods could not only keep astronauts supplied with a drink, but may also provide oxygen and fuel for lunar missions.

"You can make back costs fairly quickly compared to the launch costs of just throwing tanks of water and oxygen at the moon," said Gerald Sanders, manager of NASA's In-Situ Resource Utilization Project. He pointed to a cost-analysis study conducted by the NASA Ames Research Center in California that suggested such extraction technologies could pay for themselves within a year.

Still, Sanders cautioned that big unknowns must be conquered before NASA engineers can go prospecting for lunar water. They need to know how much water the moon holds, where it is, and how deep they have to excavate.

One probe, NASA's LCROSS spacecraft, is closing in on the moon's south pole and is expected to crash into a crater on Oct. 9 in another bid to find water ice hidden within the permanent shadows there.

Not just half-baked

NASA scientists have quietly worked on water mining technologies for years in small laboratories. But a full-blown program did not emerge until the latest vision for living off the land and using lunar resources emerged in 2004.

One promising technology takes advantage of the chemistry of the moon dirt - or regolith - by adding hydrogen, which then reacts with iron oxide in the moon dirt to produce water. Such hydrogen reduction reactors heat the regolith to about 1,832 degrees Fahrenheit (1,000 degrees Celsius) so that the proper chemical reactions can occur.

A process known as electrolysis can then split the extracted water into pure hydrogen and oxygen, either for rocket fuel or astronaut air supplies.

NASA has already tested a hydrogen reduction reactor on Hawaii's Mauna Kea Volcano. During a year-long operation, it produced 1,455 pounds (660 kg) of oxygen from a rocky soil containing 5 percent iron oxide. Now engineers have a second-generation system in the works that can produce 2,205 pounds (1,000 kg).

Several different rovers and mining drills have also cut their teeth in Hawaiian field tests, and demonstrated how future missions could excavate water from lunar regolith or underground ice pockets.

"You basically have a small chamber on a rover, and the rover scoops regolith into the heating chamber," Sanders told SPACE.com. He compared it to the oven technology previously used on NASA's Phoenix Mars Lander, except that the Phoenix oven represented a one-time use device. A reusable lunar reactor would require airtight valves that could open and close over many times over several years.

But engineers remain unsure about whether to dig up material and bring it back to a central processing plant, or if rovers should simply carry the processing technology. One serious consideration comes from whether weakly held water in the regolith might get lost during lunar excavations, researchers said.

Microwave the moon

Beyond ovens, NASA has also looked at microwaves to mine moon water. Tests on simulated lunar permafrost have shown that beamed microwaves can vaporize 98 percent of water ice, and capture 99 percent of the extracted water in gas form - all without the need for drilling or digging in frigid conditions where water ice might become as solid as granite.

Microwave technology remains in its infancy, but could have "significant energy savings" compared to digging up and heating huge masses of regolith, Sanders said.

Testing such technology is expensive, even in Earth laboratories. But computer modeling has helped calculate how different microwaves get absorbed by different types of lunar regolith, said Edwin Ethridge, a materials scientist at NASA's Marshall Space Flight Center at Huntsville, Ala.

"We don't know the ideal microwave frequencies necessarily," Ethridge explained. "It depends on where the water is and how concentrated it is."

The amount of iron within lunar regolith also changes how much microwaves get absorbed, and it's not the same across the moon's surface. Apollo astronauts brought back samples from the lunar plains, but NASA scientists suspect that much water ice could lie hidden within the highlands and regions near the lunar poles.

Ethridge and his colleagues hope to eventually get their hands on more real lunar samples. But for now they have several variants of simulated lunar dirt that represent different parts of the moon.

Moon, Mars or bust

Whatever the method, water-mining technology may prove ready sooner than NASA can return to the moon. The agency hopes to send astronauts back to the moon by the 2020s, but uncertainty over the manned Constellation program and the agency's future weighs heavily on the funding for these efforts, and how soon they might deploy.

Much also hinges on the fast-approaching LCROSS mission that aims to crash into the moon with two impactors. That could tell scientists how much more water ice lies hidden within craters near the lunar poles, and help fill in some of the unknowns.

"The first step in all of this is basically to understand the concentrations of [available] water, how much energy it takes to dig up, and how much energy is required to drive off volatiles," Sanders said.

Budgetary and scientific uncertainties aside, both Sanders and Ethridge remain confident that extracting water from the moon represents a winning path for NASA.

"I don't see how it could not be cost-effective to extract water from the moon to refuel space payloads in lunar orbit," Ethridge noted. "If we have a lunar outpost with humans, the most logical thing would be having a facility to extract water."

Such technologies should serve NASA well beyond the moon as well. Fresh impact craters on Mars have revealed ice beneath the red planet's surface - a tantalizing hint of what humans hope to find closer to home.

---XT: Solves Leaving Earth

Water mining is a key to learning about and gaining the ability to leave Earth.

Wall 11 (1/13/011, Mike, SPACE.com, “Mining the Moon's Water: Q & A with Shackleton Energy's Bill Stone”, http://www.space.com/10619-mining-moon-water-bill-stone-110114.html) NYan

* Bill Stone is the founder of Shackleton Energy, a company investing in lunar mining

Lunar water is absolutely critical to opening up the frontier of space. By harvesting it, we begin the process of "cutting the cord" with the Earth and learning how to supply and provision ourselves from the virtually limitless material and energy resources of the solar system. If humanity is to have any future beyond Earth, we must learn how to responsibly extract and make what we need in space from what we find there. The moon is near, accessible and possesses the resources we need to learn these skills.

---Water --> Mining

Water mining is easy and opens the gates for mineral exploitation

Foust, 10- PhD in planetary sciences (11/22/2010, Jeff, The Space Review, “Where first for space resources,” http://www.thespacereview.com/article/1729/1, mat)

 For the last year the future direction—and destinations—of America’s space exploration efforts has been the subject of intense debate in the space community. Should the country retain the goals of the Vision for Space Exploration, most notably a human return to the Moon by 2020, or exchange them for other objectives, such as President Obama’s call in his April speech at the Kennedy Space Center to mount a human mission to a near Earth asteroid by 2025 and a mission to orbit Mars in the mid-2030s? That debate revolved around several key issues, including cost, national prestige, and scientific return.

“Mining water on the Moon is going to be a lot easier than we thought,” said Spudis.

One issue that largely was not a factor in the debate this year, though, is the resource potential of these destinations. These resources, ranging from water ice and metal ores to solar energy and helium-3, could play a major role in the long-term affordability and sustainability of any future exploration initiative. These resources can directly support exploration activities, be shipped back to Earth for terrestrial uses, and even—in the long-term vision of many space activists—sustain a permanent human presence beyond Earth. When those issues are taken into account, as they were during a panel session at a recent conference, a different picture emerges regarding where humans should go next.

The case for the Moon

The question of where to go first in the solar system from a resource perspective was the central topic of a panel session that kicked off the Space Studies Institute’s Space Manufacturing 14 conference October 29 in Sunnyvale, California. While the session’s title was “Moon, Mars, Asteroids: Where to Go First for Resources?”, the debate among the panelists was between the Moon and near Earth objects (NEOs)—no one advocated for going to Mars first, and the Red Planet went virtually unmentioned in the discussion. And in that debate, advocates of lunar missions made a strong case of going there first.

Among the biggest backers of lunar exploration and utilization was Paul Spudis, a senior staff scientist at the Lunar and Planetary Institute. “There’s three reasons to go to the Moon: it’s close, it’s interesting, and it’s useful,” he said. “Of those, the first and the third—close and useful—I think are most relevant in terms of resource utilization.”

While the Moon has potentially a wide range of useful resources, including platinum group metals left behind from asteroid impacts and the oft-discussed helium-3 for as-yet-nonexistent fusion reactors, Spudis argued the best initial resource on the Moon is water ice, concentrated in permanently-shadowed craters at the lunar poles. That belief is buoyed by research from NASA’s Lunar Reconnaissance Orbiter (LRO) and Lunar CRater Observation and Sensing Satellite (LCROSS) spacecraft, released a week before the panel, which not only confirmed the presence of water ice but also found that in some locations it may be in the form of nearly pure crystals.

“We know now that the water there is free water; it is unbound,” he said. “Fundamentally all you have to do is to scoop it up and heat it to 100°C and it vaporizes.” That makes it much easier to extract, he said, than if the ice crystals were chemically bound to the lunar regolith. “Mining water on the Moon is going to be a lot easier than we thought.”

That mining need not involve humans present on the Moon. Greg Baiden, chairman and CTO of Penguin Automated Systems Inc., a company that develops technology for automated mining on the Earth, said such systems could also find use on the Moon. He said he’s been working with the Canadian Space Agency for the last four years on a strategic plan for mining the Moon. “We’re at a point now with teleoperation of mining equipment that I think it’s feasible to mine the Moon,” he said.

“Mining the Moon is not going to be an easy thing to do,” he admitted, but added, “I could easily make a business case for going to the Moon” given his experience mining in remote locations on the Earth.

“Once we start extracting and using anything, from anywhere, for any purpose, the incremental cost of adding one more kind of resource that we extract and use is next to nothing compared to the cost of getting there in the first place,” Greason said.

But what do you do with the water you mine on the Moon? One use, of course, would be to support any human settlements there. Spudis, though, argued that a bigger market for lunar water is for a “cislunar transportation system”, using that water (or, more likely, its elemental composition, hydrogen and oxygen) as propellant. “If you can do that, if you can build a system with, for example, reusable landers and propellant depots that can routinely access the lunar surface, you can access any other point in cislunar space,” he said. “That’s where virtually all of our satellites reside.” The government would be the obvious initial customer for such a system, he said, but others would make use of it once it’s available.

Another advocate of first utilizing lunar resources was Jeff Greason, president of XCOR Aerospace and a member of last year’s Augustine Committee. “I think if you ask the question of what’s going to happen first, especially in light of all that’s come out in the last 10 to 15 years about the Moon,” he said, “I think the Moon is clearly the answer.”

Greason also sees water ice as the first resource to access on the Moon, with governments as likely initial customers. “The probability is great that one or more governments around the planet are going to maintain a human space exploration program,” he said. “And if you’re planning on doing human space exploration, you’ve got to have a lot of propellant.” Even something on the scale of Apollo, he said, would generate demand for several hundred tons a year of propellant.

Mining water on the Moon, he added, could open the door for accessing other lunar resources. “Once we start extracting and using anything, from anywhere, for any purpose, the incremental cost of adding one more kind of resource that we extract and use is next to nothing compared to the cost of getting there in the first place,” he said. “It really is an irreversible tipping point. Once we figure out how to make it make money for anything, we can start figuring out how to make it make money for everything.”

***OFFCASE ANSWERS
AT: CP Executive Order

Doesn’t solve the case --- Congress will backlash

Powell, 9 (12/21/09, Stewart M., Houston Chronicle, “ Moon mission gets help in Congress; Lawmakers insert wording into bill signed by Obama to get leverage over funds for manned spaceflights,” http://www.chron.com/disp/story.mpl/nation/6780240.html, JMP)

WASHINGTON — Fearful that the White House might scale back manned space exploration, a bipartisan group of lawmakers slipped a provision into a massive government spending package last week that would force President Barack Obama to seek congressional approval for any changes to the ambitious Bush-era, back-to-the-moon program.
The little-noticed legislative maneuver could yield massive payoffs for the Houston area, which has tens of thousands of jobs tied to manned space exploration. The congressional action hands NASA supporters additional leverage in their behind-the-scenes campaign to persuade Obama to budget an extra $3 billion a year to finance the return of astronauts to the moon by 2020 rather than revamping — and cutting — the manned space effort.

“Congress' commitment to our nation's human spaceflight program is unwavering with respect to the path we have already charted,” says Rep. Pete Olson, R-Sugar Land, whose congressional district includes Johnson Space Center. “The debate should not be if we are moving forward, but how we are going to pay for it.”

Democrats in the House and Senate joined forces with Sen. Richard Shelby, R-Ala., in the end-of-year legislative avalanche to insert language into a must-sign spending package that requires the president to ask Congress for all the money that would be needed to adjust the scope or timetable of human spaceflight.

None of the $18.7 billion given NASA to spend this year and in future years “shall be available for the termination or elimination” of any part of the Constellation program, the legislation declares, or to “create or initiate a new program” without “subsequent appropriations acts.”

The language prevents the White House from using a common end-run presidents often employ: changing an existing federal program unilaterally and then asking Congress to “reprogram” existing funds to pay for it.

Obama signed the language into law on Wednesday as part of a book-thick spending package providing $448 billion to departments and agencies throughout the federal government.

The congressional action underscores that the next steps for the costly but politically popular space program must be “a collaborative effort between the Congress and the administration since Congress has the purse, the money,” says Sen. John Cornyn, R-San Antonio.

Links to politics --- Congress wants to be consulted on space policy

Whittington, 11 --- author of Children of Apollo and The Last Moonwalker and has written on space subjects for a variety of periodicals (4/1/11, Mark, “Rep. Bill Posey Argues for More Funding for NASA Space Exploration,” http://news.yahoo.com/s/ac/20110401/pl_ac/8187949_rep_bill_posey_argues_for_more_funding_for_nasa_space_exploration, JMP)

In a recent hearing before the House Budget Committee in preparation for a 2012 budget, Rep. Bill Posey, Republican of Florida, made the case for more funding for NASA's human space flight programs.

Most of the arguments Posey used were familiar. They included the need not to fall behind Russia and China in space exploration, technological spin-offs, and the need to maintain an aerospace work force.

The main thrust of Posey's arguments were directed against President Barack Obama's space policy, which the congressman suggested had left NASA with no clear mission as well as the White House's continuing opposition to funding space exploration. This, more than the other arguments, is likely to have some resonance for House members, Republicans as well as Democrats.

Whether one believes that Russia and China might eventually colonize the Moon—and opinions vary on that—there is a consensus with Congress about the president's space policy. Obama's space policy, sprung on the nation without consultation with members of Congress or anyone else, is dysfunctional in its execution and in its substance.

Posey's emphasis on the Moon is an interesting data point. The Obama space plan, such as it is, bypasses the Moon specifically, focusing on Earth approaching asteroids. Posey appears to believe, as was the consensus behind the Constellation program, that the Moon remains the next necessary destination for human explorers. If Posey's view is widely shared in the Congress, some specific language to that effect may appear in the upcoming NASA authorization bill.

--- XT: Congress Micro-Manages Space Policy

Congress micro-manages NASA policies

Powell, 9 (12/21/09, Stewart M., Houston Chronicle, “ Moon mission gets help in Congress; Lawmakers insert wording into bill signed by Obama to get leverage over funds for manned spaceflights,” http://www.chron.com/disp/story.mpl/nation/6780240.html, JMP)

Party-line vote

Congress' latest move reflects deepening intervention, with “a trend over the last several years for the Senate in particular to be more directive,” says Scott Pace, a former NASA executive directing the Space Policy Institute at George Washington University.
Congress, for example, has forced NASA to triple the number of separate appropriation accounts under congressional scrutiny to give lawmakers deeper line-by-line authority over spending.

Despite the stakes, the congressional constraints on the president's maneuvering room were adopted on largely party-line votes, with Democrats joined by only three Republicans in the Senate and none in the House.

Texas' two Republican senators — Kay Bailey Hutchison and Cornyn — voted against the measure in part because of opposition to federal spending in other areas. Six Texas Republicans representing House districts in the greater Houston area also voted against the constraints. Three Houston-area Democrats backed the measure.

“Although funding was restored to the president's request for NASA, it is still not enough for a robust human spaceflight program,” said Olson, the freshman lawmaker whose district includes JSC. “That fact, combined with all of the misguided programs and increases throughout the entire bill prevented me from voting for it.”

Over the years, Congress has had little hesitation in telling federal agencies — particularly the Pentagon — how and where to spend money, often in the districts of powerful lawmakers.

“This is normal American politics,” says space historian Logsdon. “It is just a bit more visible than usual because the stakes for the space program are so high.”

AT: Congress CP

President key – only he can establish sound policy to maintain US global leadership

General Hamel et. al, 09 – Michael A., Lt. General (retired), USAF (3/10/10, The Committee for US Space Leadership, “MEMORANDUM FOR THE PRESIDENT: America’s Leadership in Space,” http://spacepolicyonline.com/pages/images/stories/Memo_For_the_President_March_10_20091.pdf)RK
There have been a number of Executive and Legislative Branch reviews of the state of the nation’s space enterprise over the past two decades; all have reached similar conclusions. Space is vitally important to the nation’s security and economic well-being and our dependence on space is growing. The studies note we have experienced declines in the industrial base and workforce, abandoned proven practices in development of space capabilities, failed to accurately estimate and budget for the cost of new systems, and not maintained stability in programs. The most fundamental conclusion has been that leadership and priority at the national level are essential. Although efforts have been made to implement corrective steps in each of the sectors, many recommendations have not been acted on and where they have, there has been insufficient followthrough, all of which has left the space enterprise in a continuing decline.
The benefits and advantages the U.S. enjoys from its leading position in space have been noted by many other nations, including China, India, and other rising powers. Many are pursuing competitive strategies to gain similar benefits and diminish our strategic advantage. If successful, these actions will reduce the U.S. technical and commercial lead and level the field in ways detrimental to U.S. interests. Further, there is clear evidence that potential adversaries are developing the means to disrupt or attack U.S. and allied space capabilities and to use space in ways that can threaten American lives and vital interests in crises or conflicts. Despite the long commitment to the peaceful uses of outer space, the U.S. can no longer rely on space being a sanctuary. Our nation’s security and well-being grows more reliant on space capabilities, which are increasingly vulnerable to disruption and attack.

CONCLUSION

The U.S. has built a robust space enterprise that provides unique and strategic benefits to the nation. However, there are serious, systemic problems which portend a broad erosion of U.S. leadership and advantage in space. The United States is at a seminal point in the evolution of space as a vital national enterprise. The missions, structure, cultures and programs in the four distinct space sectors are a direct product of the Cold War. New thinking and approaches are essential. Government leadership, investments, and partnerships are critical to putting our space enterprise on a new trajectory. We must improve management efficiency and effectiveness, interagency cooperation , international engagement, and industrial competitiveness and innovation.

Just as the mastery and use of the maritime and air domains helped define the course of world affairs and the histories of the 19th and 20th centuries, so too mastery of space will be a defining feature of the 21st century. Loss of our strategic advantage in space would have acute consequences, both symbolic and substantive, on U.S. standing in the world and erode capabilities crucial to the nation’s security and prosperity in the decades ahead. We know the formula for success in space. It takes the right skills, hard work, and effective management, starting at the top. Strong White House leadership is essential to putting the national space enterprise on an effective new course, which in turn will be highly supportive and synergistic with your broader agenda, priorities, and goals for the nation.
Nearly fifty years ago, a new President challenged America to become the world leader in space, to send Americans to the moon and return them safely to Earth within a decade. America succeeded in achieving President Kennedy’s vision, and the nation has benefited beyond imagination from meeting that challenge. America is at a new crossroads, and we need our new President to inspire the nation with a space vision and government actions to assure our continued leadership in the 2s1t century.

AT: CP Privatization / Free Market

***There are other government good cards in the solvency section of the file

Private sector alone can’t solve --- too expensive.  Initial action by the federal government is key.

Spudis, planetary scientist at the Applied Physics Laboratory and former member of the President’s Commission on the Implementation of US Space Exploration Policy, 7 (1/22/07, Paul, The Space Review, “A full of opportunity; NASA gave six reasons for going back to the Moon when only one was needed,” http://www.thespacereview.com/article/791/1, JMP)

In short, we are going to the Moon for one clear and understandable reason—to be able to do everything else that we want to do in space. The Moon is our school, laboratory, and foundry. The Vision begins by building a highway through the heart of cislunar space, creating a transportation infrastructure for diverse users: scientists, miners, sellers and buyers, and ultimately, settlers.

What is the role of NASA and the federal government in all of this? It is not to industrialize space, but to determine if the industrialization of space is possible. To accomplish such an expansive space vision requires us to understand exactly how difficult these tasks really are. Possible in theory is one thing—practical to implement is something else entirely. NASA must push the technical envelope—to address and answer questions and develop new processes too expensive or too difficult for the private sector to tackle. Learning how to live on another world and extract what you need from it is a challenging task, one suitable for a federal R&D effort. 
After understanding the technical difficulties and opening up possibilities, government should step back and let market forces work while still retaining a presence to enforce the law and assure that compelling national strategic interests are served. Thus, while government will never become a resource producer, it is needed to insure that corporations respect property rights and compete fairly in an open market, subject to the same anti-trust and securities regulation as any other modern American business.
So why are some still asking, “Why are we going to the Moon?” Some space constituencies are clearly uncomfortable with the strategic direction outlined above. For many, the idea of a government-funded program, controlled by and operated for the benefit of the academic science community, is the “right” way to run a space program. In the absence of any national Presidential or Congressional leadership, such a science-driven agenda has been ascendant for the last 15 years. During the Apollo era, the marshalling of national resources by the government to carry out space goals on a wartime footing was the dominant mode of operation.

Using what we find in space to enable exploration and to create new capability has never been attempted. The Vision’s goal is to extend human commerce beyond low Earth orbit, where the universe becomes accessible to everyone. America’s desire to explore and create new wealth has allowed our society to thrive and to prosper. The Vision for Space Exploration extends that opportunity for all humanity into the Solar System and the universe beyond. 

NASA needs to make the initial move—private investment will eventually takeover

Benaroya 10—Professor Department of Mechanical & Aerospace Engineering Director, Center for Structures in eXtreme Environments Rutgers, the State University of New Jersey (Haym, “Turning Dust To Gold: Building a Future on the Moon and Mars”, OCRed, ZBurdette)
What was to be the role of NASA in all of this excitement in the early 21st century'? Ort thus question, opinions generally agreed that NASA's role was to prepare the infrastructure; that is; create transportation and facilities for the Moon and Mars. Then NASA bowed out and businesses and investors could do what they knew best: create wealth by meeting the needs of people; on Earth and on the Moon. NASA and nations became part of the customer base and not competitors to the lunar and Martian business enterprises. This economic development model parallels the way that the West was developed and the way that many technologically-based businesses evolved -- an example being the communication satellite business.
Businesses appreciated this economic development model. They did not have the resources needed to build the transportation infrastructure government via NASA would do that. Such an approach also opened up space for businesses that were not traditionally viewed as "space businesses." Many of the aerospace corpo​rations recognized the need to broaden their markets, and to bring non-traditional companies into the space venture. With the development of a broad economic base on the Moon; companies had many potential clients with whom to do business. The high risk of depending solely on government contracts as had been the case -- could be avoided.
The number of small space companies grew every year; as did their,profitability. This was because many of the technologies that needed to be developed for space initiatives were "dual-use" for Earth-based markets.
We; our children and their children benefit today in 2169 from the visionary decisions made in the early 21st century.
Science and technology evolve in unpredictable ways — actually in revolutionary ways. In 2009, our ancestors only had to look back 20 years (no iPods, hybrid cars, fiat panel TVs, cell phones, the WW\V or disposable contact lenses), 30 years (no personal computers, artificial hearts or bar codes), 40 years (no cable TV, electronic devices; video games. Valimn or internal. heart pacemakers) or :50 years (no color TV, radial tires, integrated circuits, solar cells, microwave ovens or credit cards) to understand how much the world had changed since the first manned rockets were mu tempted. 4any of those technologies had their roots in the Apollo era.
And today in 2169, we look back 20 years (variable gravity field generation, hyper-dimensional communications that provide us with effectively faster-than ​light communications, and cybernetic beings), 40 years (radiation resistant mate​rials and carbon-based machines) GO years (perpetual battery power, the ability to loft giant turbines to dissipate hurricanes in the Caribbean, and terascale technol​ogy) and 80 years (the construction of massive water tunnels under the Western U.S. to move flood waters from the Midwest to the Southwest; and genetic engi​neering to help humans survive in space) and are in awe of the developments we have witnessed in the past century — all of which were not even on the drawing Lable in 2069.

Perm solves best – private industry unable to support entire cost and government adds unique advantages.

Vedda 4 – Space Policy Analyst (James A., Space Regulations Library Series Volume 2 Part 3, “Space Commerce”, http://www.springerlink.com/content/t5x31412x7hq321w/) NYan

The suggestion that a government exodus from space development would open the floodgates of private investment is similarly unrealistic. At this point in time, the private sector has shown no indication that it is willing to independently fund and operate all the spaceports, launchers, tracking systems, space platforms, and R&D labs necessary to maintain the current level of commercial space activity, let alone drive expansive dreams of space profits in the new business sectors mentioned earlier.

The success of US policy on space commerce lies in finding the proper blend of efforts between the government and private sectors. Each has its own strengths to offer. The government traditionally has been successful at performing and funding basic research (e.g., in NASA labs and at universities), being an early adopter of new capabilities (e.g., airmail service), building infrastructure (e.g., roads, seaports, launch facilities), and regulating health, safety, and consumer protection. The private sector has its strengths in developing and marketing products and services for a wide community of users. Commerce relies on reducing risk (both in capital formation and technological development) and maximizing RO1. Governmental space policy, if it is to promote space commerce, will need to fashion a role in the space market place that allows for the risk-ROI calculus to be realized for industry.

The path to successful space development is not a black-and-white choice between the government and private sectors, nor can the timetable be accurately determined. As space commerce continues its growth, policymakers will be forced to become savvy about its effect on, and importance to, their constituents. Hopefully, this will result in better policies in an area that is more difficult, more time-consuming, more costly, and potentially more lucrative than other business sectors. 

Private actors can’t solve alone --- requires too much up front capital

Chang, 9 (7/14/09, Kenneth, NY Times, “Grand Plans for Moon and Mars, Budget Permitting,” http://www.nytimes.com/2009/07/14/science/space/14future.html, JMP)

If NASA does not go to the Moon, it is not clear anyone else would go, either. Some Chinese and Russian officials have talked about establishing a Moon base sometime around 2025, but neither China nor Russia has made any official pronouncements, and their current rockets are too small for the task.

The nascent private space industry, which has yet to send anyone into orbit, does not seem likely to head to the Moon, either, with no obvious profit windfall to offset the billions of dollars in cost. “The idea that a private investor can put together the funds to develop rockets capable of a lunar mission is extremely speculative, verging on fantasy,” said John Logsdon, chairman of space history at the National Air and Space Museum.
CP links to politics – Congress hates privatizing NASA
Hillhouse, 11 - BSE and MSE in Aerospace Engineering at the University of Texas at Austin, worked as an undergraduate and graduate assistant with the GNC group at the Center for Space Research (3/6/11, Jim, America Space, “Moon Race: China Gears Up While US Downshifts,” http://www.americaspace.org/?p=7003)RK

In Fast Company’s China Gears Up for Lunar Space Race With World’s Biggest Rocket Factory, China is setting its sites on winning the next Moon Race. Meanwhile, in Washington the Administration wants to let a thousand commercial space companies bloom even as it ignores the will of Congress by not following either in spirit or letter the 2010 NASA Authorization Act. At least, that’s the charitable explanation for the disconnect between the President’s 2012 NASA Budget and the 2010 NASA Act that the President signed last fall. Last week, in separate testimony before the House Space Appropriations and Authorization committees, NASA Administrator Bolden made clear that he didn’t “get it” that Congress had spoken to what the nation’s space policy would be when it passed the 2010 NASA Authorization Act. Instead, NASA’s budget inverts the policy priorities outlined by Congress in the 2010 Act so that national space is sacrificed in favor of continued subsidies for commercial space.
While taking the same basic path that the Administration took last year, one is left guessing that the Administration must believe that this time, unlike in 2010, the battle to outsource our nation’s human space flight program will turn-out differently. The response from Congress, as evidenced from the hearings of both of the House committees last week, must be leaving some in the Administration with a sense of deja vu all over again. If insanity is indeed defined as doing the same thing but expecting a different outcome, it may be time to hold a mental competency hearing for some in the Administration responsible for developing its 2012 NASA Budget.

Counterplan faces rollback- security reasons, agency manipulation, and insufficient interest in policies not to insure long term success.

Vedda 4 – Space Policy Analyst (James A., Space Regulations Library Series Volume 2 Part 3, “Space Commerce”, http://www.springerlink.com/content/t5x31412x7hq321w/) NYan
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The long-term viability of the space commercial sector depends on the consistent application of these policies by US governmental agencies, primarily NASA, DOD, and the Departments of State, Commerce, and Transportation. There are many opportunities for these policies to run afoul of governmental objectives. For example, Defense or State may block industry-preferred trade policies if they sense a potential threat to US security or foreign policy interests; agencies may find numerous excuses as to why commercially available space technologies will not fulfill government requirements; and intellectual property may be difficult to protect if an agency is required to disclose it under a Freedom of Information Act request. Additionally, governmental agencies cannot take actions that cost money unless the funding is available and Congress has no objections. Presidential and congressional policies on space commerce are a necessary step in the evolution of the US commercial space sector, but are not sufficient to guarantee long-term success. Bold ideas and their execution are left to others in the space community, and agreement on goals and objectives is often hard to achieve. 

Only states or private entities authorized by states can legally explore and develop lunar resources

Jakhu & Buzdugan, Institute of Air and Space Law, McGill University, 8 (September 2008, Ram & Maria, Astropolitics, “DEVELOPMENT OF THE NATURAL RESOURCES OF THE MOON AND OTHER CELESTIAL BODIES: ECONOMIC AND LEGAL ASPECTS,” Volume 6, Number 3, JMP)

Government Regulation of Private Space Entities

Current advocates for space commercialization focus almost exclusively on technological and economic aspects of resource exploration and use, and not sufficiently on the legal environment, especially under the international law.85 The following legal principles must be taken into account while considering private sector space resource utilization.

1. Freedom of Exploration and Use. Article I (2) of the Outer Space Treaty recognizes the freedom of exploration and use of outer space by all states. Similarly, Article 6 (1) of the Moon Agreement reiterates the ‘‘freedom of scientific investigation on the Moon (and other celestial bodies) by all states parties’’ to the Agreement. It should be noted that the right of such freedom can be exercised by states alone or by authorizing their private entities, or by participating in intergovernmental organizations. Under international space law, private entities do not enjoy the right of freedom of exploration and use of outer space, the Moon and other celestial bodies, but they can be granted a privilege, under applicable national laws, by their respective states to undertake such activities.

The freedom to explore and use the Moon and other celestial bodies by states, and consequently by their private entities, is not absolute and must be exercised only within the limitations prescribed by law; i.e., inter alia ‘‘without discrimination of any kind,’’ ‘‘on a basis of equality,’’ and ‘‘in accordance with international law.’’ It is the responsibility of an appropriate state to ensure that activities of its private entities are in accordance with applicable international law, including the provisions of the Outer Space Treaty, and the Moon Agreement, if applicable.

2. State Responsibility. Unlike the rules of general international law under which a state can be held responsible only if there is a ‘‘genuine link’’ between that state and the activity concerned,86 Article VI of the Outer Space Treaty imposes comprehensive international responsibility on the concerned states party to the Treaty to ensure that the activities of its private entities would remain in accordance with the provisions of the Treaty and international law. For carrying out this responsibility, an ‘appropriate’ state is obligated to exercise ‘‘continuous supervision’’ of its private entities engaged in space activities. Under Article VI, there is a possibility of existence of multiple ‘‘appropriate’’ states. An appropriate state may be the state of registration of the spacecraft as determined under the Registration Convention.87 With expanded private sector space activities, including multinational alliances, confusion about the appropriate state will increase, and this must be resolved, preferably through an additional protocol to the Outer Space Treaty. 

--- XT: Private Can’t Solve

Substantial government subsidies are key to develop lunar resources

Campbell,  Professor of Astronomy and Associate Director of the National Astronomy and Ionosphere Center at Cornell, 4 (4/1/04, Donald B. Campbell, “LUNAR SCIENCE AND RESOURCES: FUTURE OPTIONS,” HEARING BEFORE THE SUBCOMMITTEE ON SPACE AND AERONAUTICS COMMITTEE ON SCIENCE HOUSE OF REPRESENTATIVES ONE HUNDRED EIGHTH CONGRESS, http://www.gpo.gov/fdsys/pkg/CHRG-108hhrg92757/pdf/CHRG-108hhrg92757.pdf, JMP)

Q1. Please provide your views on what roles the private sector, including businesses and educational institutions, can contribute to the successful development and exploitation of lunar resources, and to the provision of services in support of NASA’s lunar exploration program. 

• Based on current capabilities, do you believe the private sector has unique expertise needed by NASA to return to the Moon? 

• What are the biggest obstacles to private sector participation in lunar exploration and resource exploitation activities? 

• Once NASA has established a long-term presence on the Moon, are there markets you believe could be exploited by private industry, and if so, what might they be? 

A1. Based on the experience of the Apollo program and the International Space Station, private industry expertise would clearly play a very important role in a return to the Moon with industry participation being contracted by NASA or some other government agency. I am personally pessimistic that there are resources on the Moon that would be commercially exploitable for use on the Earth or in near-Earth orbit in the foreseeable future without substantial direct or indirect government subsidies. Solar power generation has been mentioned. While it may be possible to utilize local resources to fabricate the collectors, beaming the power back to Earth requires relatively sophisticated technology much of which would need to be transported to the Moon. The cost of this, combined with difficulties related to the lunar day/night cycle and the orbital motion of the Moon, would very likely make a lunar based solar power system uncompetitive with one placed in a synchronous orbit above a fixed location on Earth. 

Private sector can’t solve now --- lack of capital and technology. Government is key to kick start the process.

Spudis, Senior Staff Scientist at the Johns Hopkins University Applied Physics Laboratory, 4 (4/1/2004, Paul D. Visiting Scientist at the Lunar and Planetary Institute in Houston and formerly with the Branch of Astrogeology, U.S. Geological Survey in Flagstaff and the Lunar and Planetary Institute, “LUNAR SCIENCE AND RESOURCES: FUTURE OPTIONS,” HEARING BEFORE THE SUBCOMMITTEE ON SPACE AND AERONAUTICS COMMITTEE ON SCIENCE HOUSE OF REPRESENTATIVES ONE HUNDRED EIGHTH CONGRESS, http://www.gpo.gov/fdsys/pkg/CHRG-108hhrg92757/pdf/CHRG-108hhrg92757.pdf, JMP)
The role of the private sector in lunar development

Ultimately, I believe that lunar resources will be almost exclusively developed by the private sector. At the present time, however, there are significant barriers to involvement by the private sector. These barriers fall into three principal categories: fiscal, technological, and legal.

The private sector possesses neither the amounts of capital needed nor the inclination to significantly invest in lunar resource processing or development. This is largely because payoff on investment is quite distant, at least on the order of a decade, and possibly longer. The emplacement of significant capability on the lunar surface requires not only investment in machines and equipment to conduct the processing, but also a significant transportation cost. It takes roughly 15 lbs. in lowEarth orbit to put one pound on the lunar surface; at commercial launch costs exceeding several thousands of dollars per pound, initial investment involves not millions, but hundreds of millions of dollars.

The technical barriers are equally formidable. Although we know a great deal about the polar deposits of the Moon in principle, the specific details of deposit purity, thickness, physical properties, and composition are all completely unknown. Acquiring this knowledge is an important goal of NASA’s robotic mission set, but prior to these flights, much about the lunar ice remains conjectural. Even if the properties of these deposits were known, we have no experience extracting and processing such material. The acquisition of such knowledge and experience should be a major programmatic goal of NASA’s lunar program.
Finally, legal problems will severely impact any significant private sector involvement for the near future. Specifically, the current legal regime of lunar resources is very unclear. I believe that private property rights on the Moon do exist and are not precluded by the U.N. Outer Space Treaty of 1967 (to which we are signatories), but legal opinions differ. Congress should consider addressing this issue at a very early stage in the initiative; a law guaranteeing private property rights on the Moon (at least as recognized by the United States government) would go a long way towards removing the current ambiguity in the law.

I believe that the best way to encourage private sector investment in lunar development is to phase it in gradually, as the NASA exploration initiative gathers the necessary strategic scientific and engineering information and develops the requisite technology. Early involvement by the private sector could involve government incentive schemes (e.g., tax breaks, prizes) or data purchase (e.g., NASA would pay a set amount for a given piece or set of data and information). As the initiative proceeds, activities that push back the envelope of technology or engineering state-of-the-art can be privatized. Government would likely be an early customer of lunar products, but commercial activities would soon follow, particularly in the production of propellant from lunar resources. 

Government key- private sector won’t sustain approach and is constrained by funding needs.

Duke and Fort, 5 -  Institute for Space Resources at the Colorado School of Mines  and Center for Space Research at the University of Texas (M.B. and B.O.,  Space Resources Roundtable VII (2005), “ LUNAR RESOURCES CONSORTIUM: A PRIVATE/PUBLIC PARTNERSHIP IN SPACE RESOURCE 

DEVELOPMENT”, http://www.lpi.usra.edu/meetings/leag2005/pdf/2064.pdf) NYan

The development of space resources will reduce the cost of human exploration of the Moon and Mars, increase the scope and scale of human activities outside of the Earth, and provide a basis for new industries in space that return benefits to the Earth and eventually to human space colonists. The role of the government is to develop and demonstrate technologies by conducting missions of exploration. The role of industry is to support exploration and to develop commercial applications that provide broader economic benefits. Means are needed to start the engine of commerce in the context of government funded space exploration programs. This is difficult because, outside the aerospace industry, which is dependent on government space programs for its sustenance and is therefore not particularly innovative, knowledge of the potential for space industries is quite limited. Commercial investment in risky enterprises (the less information available, the riskier the enterprise will seem) is difficult and high rates of return to compensate for the risk are not apparent in space resource development. And government organizations, limited by public budgets, will generally not view the development program in its long term context, but aim to achieve short term demonstrations that are politically supportable. Government is not explicitly charged with supporting the development of new industry, although there are cases where governments do subsidize new industries where there is an apparent economic advantage for their country. 

Initial government action key to prime the pump

Wall, 10 (Mike, 10/30/10, “Want to Mine the Solar System? Start With the Moon,” http://www.space.com/9430-solar-system-start-moon.html, JMP)

SUNNYVALE, Calif. — The first extraterrestrial mining operation in human history will likely start up on the moon, thanks to its ample and relatively accessible stores of water ice, experts say.

That was the majority view of a panel of scientists and engineers asked to consider where, beyond Earth, humanity should go first to extract resources.

The moon won out over asteroids and Mars, chiefly because it's so close to Earth and has so much water, as well as other resources like methane and ammonia.

"I think the moon is clearly the answer," said Greg Baiden, chief technology officer of Penguin Automated Systems, a robotic technology firm. "I could easily make a business case for going to the moon."

Baiden spoke during a session here yesterday (Oct. 29) at a conference called Space Manufacturing 14: Critical Technologies for Space Settlement. The meeting is organized by the non-profit Space Studies Institute. [10 Coolest New Moon Discoveries.]

Private enterprise, Baiden and others said, will likely lead the way to mining the moon because there's so much money to be made, but it will probably need government to prime the pump.
<<<In 1AC Spudis Leadership card>>>

Federal leadership is key – only a federal tech demonstration can prove that mining is possible and make private investment possible

Spudis, 10 - Staff Scientist at the Lunar and Planetary Institute (2/9/10, Paul D., SpaceRef.com, “The New Space Race,” http://www.spaceref.com/news/viewnews.html?id=1376)RK

The key to this new paradigm is to learn if it is possible to use lunar and space resources to create new capabilities and if so, how difficult it might be. Despite years of academic study, no one has demonstrated resource extraction on the Moon. There is nothing in the physics and chemistry of the materials of the Moon that suggests it is not possible, but we simply do not know how difficult it is or what practical problems might arise. This is why resource utilization is an appropriate goal for the federal space program. As a high-risk engineering research and development project, it is difficult for the private sector to raise the necessary capital to understand the magnitude of the problem. The VSE was conceived to let NASA answer these questions and begin the process of creating a permanent cislunar transportation infrastructure.

--- XT: No Investment

Private companies won’t genuinely invest- unsure of international laws.

Vergano, 5 (4/12/05, Dan, USA Today, “A deeper look into space law”, http://www.usatoday.com/tech/science /space/2005-04-11-space-law_x.htm, eLibrary) NYan

Another lunar issue to be addressed is that space law needs an update, says Frans von der Dunk of the International Institute of Air and Space Law in the Netherlands. The 1967 Outer Space Treaty allows "exploiting resources without properly owning the 'real estate' underlying it," says von der Dunk, but rules don't exist for licensing private firms or exercising legal control over their employees on the moon. 

And the United Nations' 1979 Moon Agreement, which proclaims "the moon and its natural resources are the common heritage of mankind" while laying down rules for exploiting those resources, has never been signed by the United States.
"It is precisely this lack of legal certainty in many respects which calls for a distinct need for devising a proper legal regime for such exploitation soon," von der Dunk says by e-mail. "Without it, bona fide private efforts may shirk back from undertaking such activities, whilst the cowboys would not mind going there (to) just wait and see to what extent someone might legally and effectively challenge them." 

Private industry can’t solve- can’t hold claims and won’t invest in such risks.

Brittingham 10 (Bryon C., OREGON REVIEW OF INTERNATIONAL LAW, Vol. 12, 31, “Does the World Really Need New Space Law?”, pg. 47) NYan

Going back to the hypothetical mining operation on the Moon, even if you do succeed in legally establishing your claim, a court decision is only as good as its enforcement mechanism. Even if the court grants you injunctive relief, how can the court enforce it? Call the Space Marshal? Short of using your own personal militia to force the claim jumper to go away, you would have little recourse. It is doubtful that any nation would use its own police/militia to protect your claim, which would most likely directly violate peaceful use as described throughout the Outer Space Treaty. 

So, private appropriation is possible, but there are two major risks. One, you have the risk of no nation recognizing your claim and therefore you have no legal claim to the territory or its resources. Two, you risk the possible seizure of the area you wish to exploit by claim jumpers waving Article I as a defense to their intrusion. Of course you could always maintain some form of space marshal or space patrol to ward off claim jumpers, but that would be a large added expense. Given the level of risk created by the legal uncertainty, I would believe no reasonable entrepreneur would consider private appropriation. 

Therefore, we are left with a body a law that gives no protections or incentives to take advantage of celestial resources. 

Counterplan fails- private investors won’t take the risk.

Meyer 10 (Winter, Zach, Northwestern Journal of International Law and Business Issue 30 Volume 1, “

Private Commercialization of Space in an International Regime: A Proposal for a Space District”, http://www.iew.unibe.ch/unibe/rechtswissenschaft/dwr/iew/content/e3870/e3985/e4139/e6404/sel-topic_4-privatecommercial_ger.pdf) NYan

* Twibell published Space Law: Legal Restraints on Commercialization and Development of Outer Space in the UMKC Law Review

A potential barrier to private commercial space enterprise is the status of property rights in outer space. The Outer Space Treaty and Moon Treaty prohibit the establishment of any property rights regime in outer space unless subjected to the theory of a "common heritage of mankind." According to Ty S. Twibell, the inability to appropriate stifles commercialization of outer space, because the lack of sovereignty means too much uncertainty exists. n78 The rationale is as follows: any uncertainty of property ownership incapacitates private investors, because without the guarantee that appropriated property or developed intellectual property is their own to profit from or use, investors lack a motivation to participate in space-related activities. n79 Twibell is correct to identify uncertainty as a disincentive to private commercialization, but his suggested reforms are largely misguided because he interprets international law to effectively prohibit exploitation. However, as argued in Part IV.A and IV.B, international law considers exploitation desirable, and may permit private commercial enterprises to do the work so long as this is done according to an appropriate international regime. 

No investment- companies afraid of lack of property rights.

Meyer 10 (Winter, Zach, Northwestern Journal of International Law and Business Issue 30 Volume 1, “

Private Commercialization of Space in an International Regime: A Proposal for a Space District”, http://www.iew.unibe.ch/unibe/rechtswissenschaft/dwr/iew/content/e3870/e3985/e4139/e6404/sel-topic_4-privatecommercial_ger.pdf) NYan

* William Lee Andrews III is a professor at the Thomas Jefferson School of Law

** Jonathan Thomas is author of “Privatization of Space Ventures” in the International Law & Management Review 

Twibell is not the only commentator concerned about the restrictions imposed on private commercial enterprise by the "common heritage of mankind" doctrine implicit in the Outer Space Treaty and explicit in the Moon Treaty. William Lee Andrews, III fears that the lack of private property in space could deter space settlers because at any time "earthbound governments could determine that the settlement would better "benefit all mankind' through some other use." n84 Jonathan Thomas has also roundly criticized the notion of a "common heritage of mankind," noting that States who spent the time and resources to explore and appropriate outer space resources would have to compensate States that spent nothing. n85

Current laws deter modeling – uncertain about property rights and thus profitability.

Meyer 10 (Winter, Zach, Northwestern Journal of International Law and Business Issue 30 Volume 1, “

Private Commercialization of Space in an International Regime: A Proposal for a Space District”, http://www.iew.unibe.ch/unibe/rechtswissenschaft/dwr/iew/content/e3870/e3985/e4139/e6404/sel-topic_4-privatecommercial_ger.pdf) NYan

However, certain problems are holding private commercial space enterprise back, including the current structure of space law, which leaves too much uncertainty for a private commercial space enterprise, in particular regarding property rights and profitability. Some commentators have suggested reforms to space law to remove that uncertainty, but most of these suggestions bend, dismiss, or call for wholesale abandonment of clearly applicable international law. This comment suggests a seed of a very different sort of reform that works within the confines of established international law: the international community could organize a space district tailored to encourage private commercial space enterprise, but exclusively regulated by international authority and consensus.

--- XT: Perm

The permutation solves best- initial investment by the government is key to further development; sends a signal of feasibility, creates necessary technology, and generates demand.
Foust, 10 – editor of The Space Review (11/22/10, Jeff, The Space Review, “Where first for space resources?”, http://www.thespacereview.com/article/1729/1) NYan

* Spudis is a senior staff scientist at the Lunar and Planetary Institute

** Greason is president of XCOR Aerospace 

Spudis and other advocates of lunar resource utilization believe that accessing these resources requires a partnership between the public and private sectors, with the government making an initial investment. “The government goes, demonstrates that this is possible, demonstrates some of the technologies you need to do it, and then it passes it on,” he said. “Let the government lead the way, and let the private sector follow.”

Greason argues that the role of government is to invest in infrastructure needed to access the resources and provide a market for them. There may be private demand for, to take one example, propellant derived from lunar water and transported from the Moon to low Earth orbit, but “nobody’s going to redesign their satellites to accept that propellant until after the propellant supply is there,” he said.

“It is the classic transportation infrastructure problem,” he said. “It is a legitimate function of government to invest in that kind of basic transportation infrastructure that everyone can use.”

Perm solves, government demonstration mission is key to spur successful privatization

Foust 10 – Aerospace analyst, journalist and publisher (November 22, 2010. “Where First for Space Resources?” http://www.thespacereview.com/article/1729/1)

Attaining economic escape velocity

While the evidence grows that there are accessible and usable resources in the inner solar system, and particularly on the Moon, making the leap to actually accessing and using those resources isn’t easy. This is particularly the case for lunar resources, given that lunar exploration isn’t a priority—or, at least, isn’t as high a priority for human missions—under NASA’s new direction.

One major challenge, Spudis argued, is that many don’t believe that resource utilization is viable, for one reason or another. “A lot of people in the space business don’t really believe this is possible. They don’t believe space resources and space resource extraction and utilization can be done,” he said. “Most of these people are in decision-making positions in both NASA and the US Air Force.” Some kind of demonstration mission, he said, is needed for this “to become not laughable.”

Spudis and other advocates of lunar resource utilization believe that accessing these resources requires a partnership between the public and private sectors, with the government making an initial investment. “The government goes, demonstrates that this is possible, demonstrates some of the technologies you need to do it, and then it passes it on,” he said. “Let the government lead the way, and let the private sector follow.”

Greason argues that the role of government is to invest in infrastructure needed to access the resources and provide a market for them. There may be private demand for, to take one example, propellant derived from lunar water and transported from the Moon to low Earth orbit, but “nobody’s going to redesign their satellites to accept that propellant until after the propellant supply is there,” he said.

“It is the classic transportation infrastructure problem,” he said. “It is a legitimate function of government to invest in that kind of basic transportation infrastructure that everyone can use.”

There’s also research that needs to be done on the technology of extracting those resources. “We have a little bit of work to do before we get there, like a mining method that’s going to work on the Moon in a partial gravity environment,” Baiden said. “There’s absolutely no research going on in how to figure that out.”

Advocates of lunar resources on the panel, though, were not deterred by the challenges. “We’re spending roughly $20 billion a year on a federal space program. I think we ought to get something useful for that,” Spudis said. That would come not from the “super Apollo” visions of exploration that NASA previously put forward for human lunar missions, he said, but instead by going to one place in the lunar polar regions, learn how to extract water ice, and start exporting it for government and, later, commercial users.
“The importance of resource extraction and export back to the home society is not that it’s the be all and end all of what you do, but that once you can do that, you have reached economic escape velocity,” Greason said. “It may or may not be a necessary step, but it’s a sufficient one, and if we can get there, the stars are ours.”

Perm solves – NASA can contract private agencies to spur return to the moon.

Campbell, 4 –Associate Director of  the National Astronomy and Ionosphere Center at Cornell University (April 1, Donald B., “Lunar Science and Resources: Future Options”, Hearing Before The Subcommittee On Space And Aeronautics Committee On Science House Of Representatives One Hundred Eighth Congress, http://frwebgate.access.gpo. gov/cgi-bin/getdoc.cgi?dbname=108_house_hearings&docid=f:92757.pdf, pg. 70) NYan

Based on the experience of the Apollo program and the International Space Station, private industry expertise would clearly play a very important role in a return to the Moon with industry participation being contracted by NASA or some other government agency. I am personally pessimistic that there are resources on the Moon that would be commercially exploitable for use on the Earth or in near-Earth orbit in the foreseeable future without substantial direct or indirect government subsidies. Solar power generation has been mentioned. While it may be possible to utilize local resources to fabricate the collectors, beaming the power back to Earth requires relatively sophisticated technology much of which would need to be transported to the Moon. The cost of this, combined with difficulties related to the lunar day/night cycle and the orbital motion of the Moon, would very likely make a lunar based solar power system uncompetitive with one placed in a synchronous orbit above a fixed location on Earth.

--- XT: ILaw

Formation of legal regime key to counterplan solvency; without it, companies will not invest.

Meyer 10 (Winter, Zach, Northwestern Journal of International Law and Business Issue 30 Volume 1, “Private Commercialization of Space in an International Regime: A Proposal for a Space District”, http://www.iew.unibe.ch/unibe/rechtswissenschaft/dwr/iew/content/e3870/e3985/e4139/e6404/sel-topic_4-privatecommercial_ger.pdf) NYan

VII. CONCLUSION 

Commercial participation in the space industry has recast the Space Race, once a public and national endeavor, as a private and commercial endeavor. Private commercial space enterprise is poised to cheaply, and ostensibly fairly, exploit many natural resources of outer space. Such exploitation is desirable because of the potential benefits exploitation would have for science, industry, commerce, and society. But international law does not encourage private commercial space enterprise to exploit outer space. However, international law does not prohibit exploitation. Instead, international law requires an international regime to be established to govern the process of exploitation, particularly to oversee the "equitable sharing" of the benefits. Other commentators have suggested major revision or abandonment of international law. But this would undermine international law, an unnecessary and undesirable result. Instead, an international regime can and should be established. A space district could potentially resolve many of the important problems confronting the establishment of such a regime. 
Counterplan can’t solve- requires establishment and support of non-existent “international regime”.

Meyer 10 (Winter, Zach, Northwestern Journal of International Law and Business Issue 30 Volume 1, “ Private Commercialization of Space in an International Regime: A Proposal for a Space District”, http://www.iew.unibe.ch/unibe/rechtswissenschaft/dwr/iew/content/e3870/e3985/e4139/e6404/sel-topic_4-privatecommercial_ger.pdf) NYan

[*255] Third, and most importantly, private commercial space enterprise can exploit the resources of the Moon, and eventually other celestial bodies in the solar system, provided that the enterprise does so according to an appropriately established international regime. The Moon Treaty permits the exploitation of natural resources from the celestial bodies in our solar system provided that an appropriate international regime governs the process. For the Moon, the most important requirement of such a regime is that there be an "equitable sharing" between developed active States and undeveloped passive States. For other celestial bodies, there need only be "specific legal norms" in place regarding the body. So long as an international consensus is established, private commercial space enterprise can indeed exploit the natural resources of the Moon and other celestial bodies. 

B. What Private Commercial Space Enterprise Needs

As argued above, private commercial space enterprise is not prevented from participating in outer space activities or even from exploiting the natural resources of outer space. However, private commercial space enterprise has not exactly been given the keys to the Moon or any other celestial body, either. What private commercial space enterprise needs to effectively exploit outer space is for the international community to come together and to establish an international regime to govern the exploitation of outer space resources. 

AT: CP International Legal Regime

Article 6 of the moon treaty allows the aff but means the cp can’t solve the REE internal link to heg

Brearley 6—University of Southampton research student (Andrew, “Mining the Moon: Owning the Night Sky?”, Astropolitics, 4:43-67, OCRed, ZBurdette)

A third possibility within which the resources of the Moon may be exploited, is also within the provisions of the Moon Agreement; however, the resources utilized would be for scientific purposes and no further revisions or codifications to the Moon Agreement takes place. Article 6 of the treaty permits such activity, stating that there ‘shall be freedom of scientific investigation,’ and further, ‘States Parties shall have the right to collect on and remove from the moon samples of its minerals and other substances.’ The Moon Agreement, in Article 9, also permits states to construct bases on the Moon, the only limitations applied being that the Secretary General of the UN should be informed of the location and purposes of the station, that only the area required shall be used, and that in constructing bases states should not interfere with the actions of others. Legally, the CHM applies to the area upon which the base is con¬structed, as ‘the placement of personnel, space vehicles, equipment, facilities, stations and installations on or below the surface of the moon ...shall not create a right of ownership’ (Article 11).
International regime and accession to Moon agreement will wreck investment for lunar mining

Bilder, citing Schmitt, 10 (January 2010, Richard B., Fordham International Law Journal, “A LEGAL REGIME FOR THE MINING OF HELIUM-3 ON THE MOON: U.S. POLICY OPTIONS,” 33 Fordham Int'l L.J. 243, JMP)

n158. For a cogent statement of the arguments against U.S. ratification of the Moon Agreement, see Schmitt, Return to the Moon, supra note 3, at 286-95. Noting the various issues raised in the 1980 Senate Hearings concerning article 11 and other provisions of the agreement, Schmitt states:

[A] one nation, one vote, [U.N.] style organization ... seems very unlikely to be workable even though such an organization is envisioned by the 1979 Moon Agreement... . The inevitable politicization of decision-making in such organizations, and the stagnation which invariably results, argues against ... [its being suitable] for complex technical endeavors.
Id. at 151.

The opportunities and benefits of private enterprise in developing lunar resources would disappear if the United States should ratify the Moon Agreement. If international political interference with a Return to the Moon is to be avoided, the United States and other spacefaring nations should unequivocally reject this Agreement ... .

Id. at 292. Schmitt concludes that:

The Moon Agreement, if ratified by major spacefaring nations, would create a high degree of uncertainty that is antithetical to private commercial activities on the Moon. The Agreement would, in effect, create a de facto moratorium on such activities. A mandated international management regime would both complicate national and private commercial efforts and give other countries political control over the permissibility, timing and management of all commercial and national resource activities on the Moon.

Id. at 295. Instead, Schmitt proposes:

In removing the Moon Agreement from the playing field, the United States and other nations could state that their policy will be to license competent entities to bring lunar resources to Earth under the general authority and constraints of the Outer Space Treaty of 1967. More proactively, these nations could state in policy and law that, under specific conditions, they will recognize a private entity, or other entity's property and mineral rights within a requested area on the Moon. [Schmitt goes on to suggest such conditions].

Unilateral pursuits are key space leadership --- Europe proves

Stone, 11 --- space policy analyst and strategist near Washington, DC (5/16/11, Christopher, “Collective assurance vs. independence in national space policies,” http://www.thespacereview.com/article/1843/1, JMP)

Earlier this year, after the fanfare and applause by many for the new US Space Policy and National Security Space Strategy, the European Union released their long awaited space strategy. Despite numerous articles, commentaries, and international discussions about the merits and failings of American space policies released in 2006 and 2010, there is very little commentary on the EU’s new priority statement on space. This article outlines some views about this policy that national leaders could consider as the United States implements its policy that has been described by the Pentagon Space Policy office as “collective assurance.” 

The EU space policy is based on years of meetings within the European Commission and its space council regarding the direction for Europe in space. The policy articulates goals and objectives within three main areas: strategic interests, security, and economic prosperity. Throughout the document, strategic language interweaves itself throughout with Euro-centric goals and objectives for its industry, economy, and civil and military arenas. This policy indicates that the Europeans understand the political and economic importance of space power as a vital interest, its impact on the everyday life of European citizens, and its affect on Europe’s quest for greater security, prestige, and wealth. Interestingly, the order and precedence of their strategic objectives were like a national-focused document with end states reflecting the interests of Europe first, and lacking the global flavor of the 2010 US space policy and follow-on strategy.

The strategic goals of this document are not what many might expect: a US-modeled push for “interdependence”, “collective self-defense”, and further integration in the “global economy.” Rather, the EU produced a highly unilateral document focused on the advancement of European domestic space capabilities. These capabilities aim to enable “economic and political independence” for European citizens and a greater role for European excellence in space and worldwide. They view space as an area of strategic importance and acknowledge the need for enhanced military capabilities in space, in order to “strengthen its security missions.” Galileo is one example of many projects, where the Europeans desire is to remain independent and lead in other areas as well, such as space launch. One other key area to note is that this “independent access” to space is underscored by the statement that Europe will not rely on any foreign launch or service provider. This is interesting when comparing EU with current US plans and policy that project reliance on Russian Soyuz for human access to the International Space Station and American reliance on commercial and foreign partners overall. This US reliance on foreign partners could potentially lead to advantages for foreign commercial entities and possibly hurt, not help, US space industrial and high tech jobs. This is an area that shows potential strategic contradictions within the US policy and bears further scrutiny.

Second, the Europeans’ vision for space power advancement includes growth for its domestic space industry and economic capabilities as well. The EU policy states, “a solid technological base [is required] if [Europe] is to have an independent, competitive space industry.” To advance the influence of the EU space industrial base globally, they recognize they must increase innovation. Like the US space policy that advocates increased innovation in research and development, the EU policy also advocates innovation but with a different tone. To promote “industrial competitiveness” in the marketing of European space technology, they see “the setting of ambitious space objectives” as the key to “stimulating innovation,” not endless funding of STEM (Science, Technology, Engineering, and Math) education initiatives to keep the youth excited about entering the apparently dwindling US space sector. They understand that beyond mere research and development alone, with no concrete commitment to any funded ambitious space objectives in space exploration and national security programs, their space industrial base will neither innovate nor compete on the world stage. As a result of this understanding, the Europeans desire a strong industry that will assist/provide the increased prestige and influence necessary for European space efforts to be advanced in multilateral forums. 

The third observation concerns EU’s view of international cooperation. Reading through the document, and what little press was given to the release of the policy, demonstrated a structure dissimilar to US policy. Rather than interweaving international and global themes throughout each sector or mission area, the Europeans focus on advancing domestic capability and policy for the benefit of Europeans. I will note that the Europeans are not anti-international cooperation; they do view themselves as a partner and want to maintain “space dialogues” with their “strategic partners”, notably Russia and the United States. However, one will note that international cooperation is a very short section of the overall policy and its overall strategic goal is to use space “as an instrument serving the Union’s internal and external policies.” Also, this section is the last in their list of strategic objectives. They do, however, acknowledge that “increasingly” space efforts are not just for individual nations but in many cases can be achieved through pooling resources. The word usage in quotations here is notable. By contrast, US space policy states that international cooperation in US space programs is a requirement (and a directive for all departments to pursue international partnerships in all space mission areas). The Europeans appear to see it as something to be considered following the development of their domestic capabilities and leadership in critical areas such as positioning, navigation and timing, and space launch, among others.

In addition, one of the bolder international efforts they briefly cover is their interest in opening up potential dialogue with the Chinese and utilizing EU space power for European influence operations in Africa. Also, as expected by many observers, they declare their commitment to the promotion of “responsible behavior” through their proposed Code of Conduct (see “Securing space security”, The Space Review, December 20, 2010). This is the essence of their section on international cooperation. They do not spend any great detail discussing any of their few international cooperation areas, rather stating that the development of any space forum or dialogues with other nations, such as China, must be of “mutual benefit” and that the “scope and objectives of which will be set out in appropriate bilateral agreements.” In other words, the EU space policy is a policy regarding Europe and its goals and objectives for the Union to gain in space leadership worldwide. Gaining added security, prestige, and wealth in space allow Europe to achieve a “key position” in space power based on excellence and “increased European capability.”
Many experienced American space professionals, with knowledge of international space cooperation and policy, understand the importance of shaping the strategic space environment to benefit US vital interests. Many in the space community wish to get past the perceived international angst that followed the release of the 2006 space policy while maintaining good rapport with our allies. However, a new US national space policy needs to follow the lead of the Europeans and declare the goals and objectives for the development of American leadership through increased capability, ambitious space objectives, innovation, and global competitiveness of our space industrial base. International cooperation, as the Europeans note, should be best articulated in appropriate bilateral and multilateral agreements and not in a national space policy. The 2010 US national space policy, while containing many good things, reads more like an international statement of principles than a national strategic document. 

Rather than using language like “collective assurance”, “collective self-defense”, and “interdependence”, and emphasizing a policy of reliance of foreign space capabilities, Europe is pursuing a course of “independence” and “increased European capability” to achieve excellence and increased status for the advancement of European space efforts. In addition, unlike US policy, the European policy omits arms control and “risk sharing among… international partnerships.” This poses some concern for many US space policy makers and influencers. It demonstrates that despite all the writings about how Europe decided on this course because of the 2006 policy, there really is no reason for the EU to pursue a counter to the United States’ vision for collective assurance in space, unless the Europeans wanted to pursue this policy of independence of their own free will. In fact, it seems the Europeans have written a policy similar to the 2006 US policy they rejected internationally, not the 2010 exposition they supported with equal vigor.

As the US current space policy notes, every nation has the right to access and use space. Each nation has the right to develop its own nationally-focused “unilateral” space policies that serve to advance their vital interests in security, prestige, and wealth as the baseline for any international cooperation they choose to support. Failure to invest in bold, ambitious space efforts with a national tone (in all sectors) in space will not only hurt the US space industry, but will harm our nation’s ability to advance its global interests in space, impact our traditional vital interests of independence and achievement, and threaten the very preeminence that we have labored so hard to achieve over the past fifty years. If our goal is the advancement of a global exploration program in space, then fine, but the US needs to observe that other nations and partnerships such as the EU and Russia appear to be taking an alternate path toward increased domestic space capabilities and expanded infrastructure for national interests. They are pressing ahead with their goals to step into the vacuum of leadership that the US is allowing through the shutdown of US programs, abandoning capabilities, and allowing the loss of large numbers of skilled space workers. Our next space policy and strategy, while including international efforts of mutual benefit, should focus on advancing American capability and enable a long range strategy for exploration and enhanced military capabilities in space, just as our friends the Europeans are pursuing. 

Counterplan links to politics

Bilder, Prof of Law at University of Wisconsin, 10 (January 2010, Richard B., Fordham International Law Journal, “A LEGAL REGIME FOR THE MINING OF HELIUM-3 ON THE MOON: U.S. POLICY OPTIONS,” 33 Fordham Int'l L.J. 243, JMP)

2. Should the United States Attempt to Establish an International Lunar Resource Regime Outside of the Framework of the Present Moon Agreement?

While this Article suggests that there are now good arguments for the United States to ratify and accede to the Moon Agreement, preferably - and collectively - with other space powers, under arrangements that would ensure that the legal regime established pursuant to article 11 fully satisfies U.S. requirements, n157 the fact remains that U.S. ratification may not currently be politically attainable. As was the case when the agreement was first presented to the Senate in 1980, influential and respected individuals and groups within the United States continue to strongly oppose U.S. ratification. They remained convinced that the agreement's fundamental cast, especially its provisions characterizing lunar resources as the "common heritage of mankind" and mandating the establishment of an  [*290]  "international regime," will in practice inhibit the private and public development and exploitation of He-3 and other lunar resources, and, in particular, create such uncertainty for private enterprise as to effectively discourage, if not prevent, private investment and industry from playing any meaningful role in the exploitation of such resources - a role they believe essential to the successful commercial development of such resources. n158 It  [*291]  may be argued that, given the risks and uncertainty necessarily involved in the development of lunar He-3-based fusion energy, the enormous investment certainly required, and the likely very long time horizon before any financial return, the prospect of private enterprises choosing to play a leading role in He-3 or other lunar resource development - at least without substantial government assistance - is open to question. n159 However, the 1980 Senate hearings and subsequent lack of administration interest in the agreement suggest that, if such opposition persists, the prospect for Senate advice and consent to ratification any time soon remains uncertain. n160

--- XT: Moon Agreement Undermines Investment

The ’79 Moon Agreement will wreck private efforts to mine Helium-3 on the moon

Schmidt, Chairman of the Interlune-Interarms Initiative Inc., 3 (11/6/3, Hon. Harrison H. Schmitt, SUBCOMMITTEE ON SCIENCE, TECHNOLOGY AND SPACE OF THE SENATE COMMERCE, SCIENCE, AND TRANSPORTATION COMMITTEE, www.space4pece.net/moon/schmitt110603.doc, JMP)

On the question of international law relative to outer space, specifically the Outer Space Treaty of 1967, that law is permissive relative to properly licensed and regulated commercial endeavors.  Under the 1967 Treaty, lunar resources can be extracted and owned, but national sovereignty cannot be asserted over the mining area.  If the Moon Agreement of 1979, however, is ever submitted to the Senate for ratification, it should be deep sixed.  The uncertainty that this Agreement would create in terms of international management regimes would make it impossible to raise private capital for a return to the Moon for helium-3 and would seriously hamper if not prevent a successful initiative by the United States Government.

Moon Treaty will undermine development and use of lunar resources

Lasker, 6 (12/15/06, John, “Race to the Moon for Nuclear Fuel,” http://www.wired.com/science/space/news/2006/12/72276, JMP)

In a 1998 op-ed for Space News, Schmitt criticized the 1979 United Nations- sanctioned Moon Treaty, which forbids ownership of lunar territory by individuals or separate nations.

"The mandate of an international regime would complicate private commercial efforts," Schmitt wrote. "The Moon Treaty is not needed to further the development and use of lunar resources for the benefit of humankind -- including the extraction of lunar helium-3 for terrestrial fusion power."

--- XT: Unilateral Good

Boosting U.S. unilateral capabilities is key to space leadership --- leads to eventual cooperation

Stone, 11 --- space policy analyst and strategist near Washington, DC (3/14/11, Christopher, “American leadership in space: leadership through capability,” www.thespacereview.com/article/1797/1, JMP)

Recently, Lou Friedman wrote a piece where he articulated his view on what American leadership in space means to many and what it means to him (see “American leadership”, The Space Review, February 14, 2011). I would like to respond by providing some context that I think is lacking from the discussion.

First, let me start by saying that I agree with Mr. Friedman’s assertion that “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.” I have been at many space forums in my career where I’ve heard the phrase used by speakers of various backgrounds, political ideologies, and nation. Like Mr. Friedman states, “it has many different meanings, most derived from cultural or political biases, some of them contradictory”. This is true: many nations, as well as organizations and individuals worldwide, have different preferences and views as to what American leadership in space is, and/or what it should be. He also concludes that paragraph by stating that American leadership in space could also be viewed as “synonymous with American… hegemony”. I again will agree that some people within the United Stats and elsewhere have this view toward American leadership. However, just because people believe certain viewpoints regarding American leadership does not mean that those views are accurate assessments or definitions of what actions demonstrate US leadership in the space medium.

When it comes to space exploration and development, including national security space and commercial, I would disagree somewhat with Mr. Friedman’s assertion that space is “often” overlooked in “foreign relations and geopolitical strategies”. My contention is that while space is indeed overlooked in national grand geopolitical strategies by many in national leadership, space is used as a tool for foreign policy and relations more often than not. In fact, I will say that the US space program has become less of an effort for the advancement of US space power and exploration, and is used more as a foreign policy tool to “shape” the strategic environment to what President Obama referred to in his National Security Strategy as “The World We Seek”. Using space to shape the strategic environment is not a bad thing in and of itself. What concerns me with this form of “shaping” is that we appear to have changed the definition of American leadership as a nation away from the traditional sense of the word. Some seem to want to base our future national foundations in space using the important international collaboration piece as the starting point. Traditional national leadership would start by advancing United States’ space power capabilities and strategies first, then proceed toward shaping the international environment through allied cooperation efforts. The United States’ goal should be leadership through spacefaring capabilities, in all sectors. Achieving and maintaining such leadership through capability will allow for increased space security and opportunities for all and for America to lead the international space community by both technological and political example. 

The world has recognized America as the leaders in space because it demonstrated technological advancement by the Apollo lunar landings, our deep space exploration probes to the outer planets, and deploying national security space missions. We did not become the recognized leaders in astronautics and space technology because we decided to fund billions into research programs with no firm budgetary commitment or attainable goals. We did it because we made a national level decision to do each of them, stuck with it, and achieved exceptional things in manned and unmanned spaceflight. We have allowed ourselves to drift from this traditional strategic definition of leadership in space exploration, rapidly becoming participants in spaceflight rather than the leader of the global space community. One example is shutting down the space shuttle program without a viable domestic spacecraft chosen and funded to commence operations upon retirement of the fleet. We are paying millions to rely on Russia to ferry our astronauts to an International Space Station that US taxpayers paid the lion’s share of the cost of construction. Why would we, as United States citizens and space advocates, settle for this? The current debate on commercial crew and cargo as the stopgap between shuttle and whatever comes next could and hopefully will provide some new and exciting solutions to this particular issue. However, we need to made a decision sooner rather than later.

Finally, one other issue that concerns me is the view of the world “hegemony” or “superiority” as dirty words. Some seem to view these words used in policy statements or speeches as a direct threat. In my view, each nation (should they desire) should have freedom of access to space for the purpose of advancing their “security, prestige and wealth” through exploration like we do. However, to maintain leadership in the space environment, space superiority is a worthy and necessary byproduct of the traditional leadership model. If your nation is the leader in space, it would pursue and maintain superiority in their mission sets and capabilities. In my opinion, space superiority does not imply a wall of orbital weapons preventing other nations from access to space, nor does it preclude international cooperation among friendly nations. Rather, it indicates a desire as a country to achieve its goals for national security, prestige, and economic prosperity for its people, and to be known as the best in the world with regards to space technology and astronautics. I can assure you that many other nations with aggressive space programs, like ours traditionally has been, desire the same prestige of being the best at some, if not all, parts of the space pie. Space has been characterized recently as “congested, contested, and competitive”; the quest for excellence is just one part of international space competition that, in my view, is a good and healthy thing. As other nations pursue excellence in space, we should take our responsibilities seriously, both from a national capability standpoint, and as country who desires expanded international engagement in space.

If America wants to retain its true leadership in space, it must approach its space programs as the advancement of its national “security, prestige and wealth” by maintaining its edge in spaceflight capabilities and use those demonstrated talents to advance international prestige and influence in the space community. These energies and influence can be channeled to create the international space coalitions of the future that many desire and benefit mankind as well as America. Leadership will require sound, long-range exploration strategies with national and international political will behind it. American leadership in space is not a choice. It is a requirement if we are to truly lead the world into space with programs and objectives “worthy of a great nation”. 

--- XT: Links To Politics

Links to politics – lawmakers don’t want to limit national authority

Hatch, 10 - Executive Notes and Comments Editor, Emory International Law Review (2010, Benjamin, Emory International Law Review, “Dividing the Pie in the Sky: the Need for a New Lunar Resources Regime,” vol. 24, rev. 229, http://www.law.emory.edu/fileadmin/journals/eilr/24/24.1/Hatch.pdf)RK
PROP-B requires that an international agency be established to act as a trustee for the resource. The agency must act in the interests of a defined group. As the common heritage scheme has already been explicitly rejected, an alternative group that the trustee could act for would be the interests of the spacefaring states. Consolidating the interests of states into one rights bearer (the trustee) creates two insurmountable political problems. First, spacefaring nations may be forced to submit their proposed extractions to the approval of other countries. As the trustee alone can ratify proposed mineral developments, and presumably the trustee's actions are governed by the other spacefaring states - potential economic rivals acquire a veto power over each other's economic proposals. This may create both political conflict and an uncertain political dynamic that would likely deter state or private investment. As a result, such a system could actually deter the financing necessary to efficiently develop the Moon. The only possible solution to this sort of political gamesmanship would be for the trustee to act as an independent, neutral operator of lunar-resource exploitation. This leads to the second problem: If the lunar trustee is governed in a non-political way, it may only be able to function if states assign the trustee both sovereign decision-making authority and the power to take technologies necessary to harvest lunar resources. This looks perilously close to the original Part XI of UNCLOS, which was rejected by every one of the spacefaring states - unless either Malta or Iceland's ratification is sufficient to count for Europe n379 - until the introduction of the Implementation Agreement. A PROP-B model could quickly have states more concerned with infringements upon their sovereignty than with lunar economic development. As a result, the trustee approach should be avoided if possible.

AT: CP International Legal Regime --- Non Moon Agreement Version

Trying to make an end around the Moon Agreement will fail --- lack of international support and legal assurance that is key to investment

Bilder, Prof of Law at University of Wisconsin, 10 (January 2010, Richard B., Fordham International Law Journal, “A LEGAL REGIME FOR THE MINING OF HELIUM-3 ON THE MOON: U.S. POLICY OPTIONS,” 33 Fordham Int'l L.J. 243, JMP)

Consequently, if ratification of the Moon Agreement proves either undesirable or politically unachievable, the United States could seek to establish a lunar resource regime wholly apart from the Moon Agreement. As discussed, some precedent for this approach exists in the U.S. rejection of the 1982 Law of the Sea Convention, n161 and subsequent conclusion of bilateral agreements between the United States and several other countries resolving overlapping claims regarding seabed-mining areas. n162 The possibilities open to the United States in this respect include the following:

. The United States, as a party to the Outer Space Treaty, could propose an amendment or protocol to that treaty that would clearly protect and provide for the right of any state or private enterprise to mine, acquire property rights in, and exploit lunar or other outer space resources and to retain a reasonable share of the profits.

[*292]  . The United States could propose to other "space powers" and other interested countries the negotiation, on a global basis, of an entirely new Moon Agreement intended to replace the present agreement, and containing different and more detailed provisions reflecting U.S. preferences. The new agreement might incorporate and be generally consistent with the tenor and provisions of the Moon Agreement apart from its provisions regarding the establishment of an acceptable lunar resource regime. Such a negotiation could conceivably occur either within COPUOS or outside the U.N. framework.

. The United States could take the same approach it adopted under the 1980 Deep Seabed Hard Mineral Act with respect to the issue of deep seabed mining, n163 and negotiate a lunar resource agreement only with like-minded states actually engaged in space activities and showing a potential capacity to engage in lunar mining activities, such as China, the European Union India, Japan, and Russia. Such an agreement might not attempt to deal with lunar activities as a whole, which are already broadly covered in the Outer Space Treaty and in provisions of the Moon Agreement that may arguably be binding as customary law, n164 but could deal only with the provision of rules relating more directly to the exploitation of lunar resources.

. Finally, if objections are raised that it is premature to try to agree now on a detailed lunar resource regime, since the exploitation of such resources is unlikely for many years, the United States might propose that the space powers and other nations potentially involved in lunar exploration and development, and possibly other countries concerned, enter into at least a broad "lunar resource principles" framework agreement, expressing a firm commitment to the basic character of a regime which would be acceptable to the United States.

[*293]  However, each of these possibilities has drawbacks. Each bypasses and ignores the existing Moon Agreement and may, on that basis alone, fail to win broad international support. Moreover, the last three approaches may fail to provide the kind of broader legal and political assurance that long-term state and private investment in He-3-based fusion energy development is likely to require.
AT: CP International Body to Oversee Lunar Resources

CP fails

Coffey, 9 – Executive Articles Editor, B.A., Alfred University, J.D., Case Western Reserve University School of Law (2009, Sarah, Case Western Reserve Journal of International Law, “Establishing a Legal Framework for Property Rights to Natural Resources in Outer Space,” Case W. Res. J. Int’l L. Vol. 41:119, http://www.case.edu/orgs/jil/vol.41.1/41_Coffey.pdf, Sawyer)

There are drawbacks to forming a new international body to oversee the exploitation of space resources. An international authority would be very expensive to start and maintain. Most nations do not have the capacity to perform lunar missions, so they may not want to invest much money in the authority. This could effectively freeze them out of the decisionmaking process and put them at a disadvantage if they someday are able to participate in lunar missions. 112 There is also questionable value in creating a structure which is supposed to allocate profits and benefits to developing countries but which consumes funds that might have otherwise been put toward helping those nations directly. 113 

Massive delay 

Coffey, 9 – Executive Articles Editor, B.A., Alfred University, J.D., Case Western Reserve University School of Law (2009, Sarah, Case Western Reserve Journal of International Law, “Establishing a Legal Framework for Property Rights to Natural Resources in Outer Space,” Case W. Res. J. Int’l L. Vol. 41:119, http://www.case.edu/orgs/jil/vol.41.1/41_Coffey.pdf, Sawyer)

It may also be difficult for space-faring nations and developing nations to come to an agreement on how the international body should be set up and administered, even before they address the actual space law issues at hand in the international regime. They will need to decide whether the authority should be administered by the United Nations or exist as an independent entity and how to allocate power between developing nations and space-faring ones. Judging by the fourteen years it took to negotiate the ISA (with an additional twelve months before it came into force), 114 creation and implementation of a governing body could take many years, and thus the space authority may not be in place before missions are sent to the moon to begin assessing and mining resources.

AT: CP Cooperation

Won’t solve --- states too concerned with short term unilateral gains

Lele, Research Fellow, Institute for Defence Studies and Analyses, 10 (November 2010, Ajey, Space Policy, “An Asian Moon race?” ScienceDirect, JMP)

One of the primary activities pursued by the global space community in 2006 was to answer the questions, “Why should we return to the Moon?” and “What do we hope to accomplish through lunar exploration?”. NASA was instrumental in posing these questions and was looking for answers from the global space community. Almost 200 lunar exploration objectives resulted from this quest, which can be fitted under six major lunar exploration themes: (1) human civilization; (2) extending human presence to the Moon to enable eventual settlement; (3) scientific knowledge; (4) pursuit of scientific activities that address fundamental questions about the history of Earth, the Solar System and the Universe e and about our place in them; (5) exploration preparation; and (6) testing technologies, systems, flight operations and exploration techniques to reduce the risks and increase the productivity of future missions to Mars and beyond [1].

The extent of the categories identified (based on only one data set) indicates that expectations for the Moon are far too many and will demand substantial technological and economic investments on the part of the state. It could take several decades to accomplish a substantial number of the goals the global space community envisages. It may not be possible for individual states to achieve this on their own strength and success could be achieved in less time if states cooperate with each other and undertake joint missions. Currently several states have already launched the first phase of their lunar programmes and have well articulated roadmaps for the future. Some of these programmes have some element of international cooperation but no policy exists for global cooperative efforts to ‘conquer’ the Moon. This suggests that states are basically interested in completing their groundwork for advanced space voyages on their own. States understand that the enormity of the overall task (like establishing human colonies on the Moon and Mars) demands international cooperation; at the same time, however, they are probably weighing the options for such arrangements according to their own understanding of the ‘strategic relevance’ of the Moon.
Alongside the USA, Russia and Europe a few Asian states e Japan, China and Indiaeare very keen to invest in mapping and mining the Moon. These three states have already launched their first space probes towards the Moon and have a blueprint ready for the future. This paper examines the lunar ambitions of these states and argues that their overall deep space mission aspirations have strategic ambitions attached. 

Nationalist pressures will derail cooperation efforts

Lele, 10 – Research Fellow, Institute for Defence Studies and Analyses (November 2010, Ajey, Space Policy, “An Asian Moon race?” ScienceDirect, JMP)

1. Asia in space 

Globally investments in space technologies are made for the simple reason that such technologies are critical to progress. The same is the case for the Asian spacefaring states. The major focus of all Asian countries in space has been concentrated towards using it for socioeconomic development. But at the same time the entire space infrastructure can be viewed as having larger strategic significance. Space assets are considered a symbol of national power by the states possessing them as well as an instrument of ‘soft power’ vis à vis other countries. Asian states’ investment in space demonstrates that the issue of prestige and international perceptions of political leadership have returned to dominate the agenda of space exploration after 50 years. The Asian powers came relatively late to the game and took a few years to establish themselves but now the time is ripe for an Asian competition. While, as noted above, space exploration is an area where there are powerful pressures encouraging international cooperation, there are equally powerful nationalist pressures to act alone, and a complex set of factors determines which will prevail in particular relationships and historical periods [2]. The growth of space programmes in China, Japan and India needs to be viewed against the backdrop of these realities. 

AT: CP Cooperate With China

Cooperation with China only risks giving them technology to be used against us

Chang, 09 - author of The Coming Collapse of China, columnist for Forbes (11/6/09, Gordon G., Forbes.com, “Should the U.S. and China cooperate?” http://www.forbes.com/2009/11/05/space-arms-race-china-united-states-opinions-columnists-gordon-g-chang.html)RK

So what is the problem with doing so? First, even though the United States will soon find itself without a way to put humans into orbit, any partnership would essentially be a one-way transfer of technology from us to the Chinese. Second, the Chinese did not respond favorably to past American efforts--made during the administration of George W. Bush--to involve them in cooperative space efforts. 
Third, there is no such thing as a civilian space program in China. The China National Space Administration is really a military operation. Therefore, we have to ask ourselves a question: Should we transfer technology to a potential adversary so that it can improve its war-fighting capabilities? 

Cooperation is impossible- just allows China to steal tech and encourages modernization

Aviation Week, 9 (11/23/2009, Aviation Week and Space Technology, “Dragon in Sheep’s Clothing?” lexis, mat)

This autumn, China and the U.S. began moving toward greater cooperation in space. As China lifted a little more of the veil covering its space program, U.S. officials expressed a greater desire to work together in exploring space. Presidential science adviser John Holdren floated the idea of increased cooperation in human spaceflight last spring. The Augustine committee raised the idea again, and Presidents Barack Obama and Hu Jintao pledged to deepen space cooperation last week (see p. 33).

Unfortunately, there are ample reasons for the U.S. to keep its distance. While the U.S. explicitly decided to separate its space exploration activities from the military, China’s human spaceflight program is a subsidiary of the People’s Liberation Army. In that context, the risks of illicit technology transfer are considerable.

Closer relations create greater opportunities for China to acquire sensitive technology. In 2007, the U.S. launched the inter­agency National Export Enforcement Initiative, designed to combat illegal trafficking in sensitive technologies. Within a year, charges were filed against 145 criminal defendants. Iran and China were the intended destinations for most of the known illegal exports. The Justice Dept. noted, «The illegal exports to China have involved rocket launch data, space shuttle technology, missile technology, naval warship data, [UAV] technology, thermal imaging systems, military night-vision systems and other materials.» This is consistent with other Chinese activities, including a massive 2005 cyber-raid on NASA’s computers that exfiltrated data about the Mars Reconnaissance Orbiter’s propulsion system, solar panels and fuel tanks.

The U.S. should be concerned about such transfers for two reasons. First, they will aid Chinese military modernization, particularly in areas where the U.S. holds an advantage (see p. 29). The Defense Dept.’s 2009 annual report on the Chinese military concludes, «The pace and scope of China’s military transformation have increased in recent years, fueled by acquisition of advanced foreign weapons, continued high rates of investment in its domestic defense and science and technology industries, and far-reaching organizational and doctrinal reforms of the armed forces.»

China has already lased U.S. satellites, demonstrated a direct-ascent kinetic anti-satellite weapon, and is working on advanced microsatellites and formation flying. Collectively, these present a significant threat to the space systems upon which the U.S. depends for its conventional and strategic military advantages—advantages that Chinese theorists clearly want to hold at risk. Chinese access to advanced U.S. civil and commercial space technologies and experience, whether illicit or approved, reduces the cost and increases the speed at which China can climb the military research and development learning curve.

Second, China is a serial proliferator. Some technologies could make their way to countries of even greater concern, including Iran and North Korea. The deputy director of national intelligence for analysis submits an unclassified annual proliferation report to Congress, known as the «721 Report.» The most recent report states, «Chinese companies have been associated with nuclear and missile programs in Pakistan and missile programs in Iran; Chinese entities—which include private companies, individuals and state-owned military export firms—continue to engage in [weapons of mass destruction]-related proliferation activities.»

Remaining wary of China’s intentions does not mean the U.S. should opt for isolation, but it does argue against close space cooperation. Instead, the U.S. should seek to increase transparency about China’s intentions and capabilities through military channels, share scientific data about the solar system (but not the technology that collected the data), establish standards (such as limiting orbital debris creation) that serve mutual interests, and possibly coordinate some activities such as lunar or Earth science missions. Existing international frameworks enable all of this, but China has resisted accepting the responsibilities that come with membership as a great space power.

Aerospace technologies are high on China’s illegal shopping list. Until China’s intentions are clearer and its behavior has verifiably and persistently changed, close cooperation entails risks that far exceed the potential benefits. 

Coop with China is impossible- transparency 

Covault, 8 (5/5/2008, Craig, Aviation Week and Space Technology, “Space probes; China’s military secrecy clouds its value as exploration partner to Moon and beyond,” lexis, mat)

 China’s secrecy-bound space program, increasingly capable of advanced operations, risks becoming an impediment to international, cooperative lunar and planetary exploration unless it becomes far more open, say top international space policy managers meeting with their Chinese counterparts here.

Control by the People?s Liberation Army of virtually all Chinese space development will be a counterproductive factor ?as the center of gravity for space exploration is beginning to move from the Atlantic to the Pacific,? according to the Center for Strategic and International Studies (CSIS).

As a result, John Hamre, CSIS chairman, says his organization is beginning a major initiative to promote better international coordination of exploration?starting with China, given the growing Asia-Pacific-region interest in lunar and planetary missions. To that end, CSIS hosted an invitation-only Global Space Development Summit here Apr. 23-25 with about 100 participants, half of them top Chinese officials and half U.S., European and Asian space policy experts or key managers.

?We hope we can start a discussion that will lead at first to ad hoc exploration cooperation for missions beyond Earth and ultimately to the creation of governance structures that will be critical to make exploration sustainable,? says Hamre.

Jacques Blamont, a French pioneer in early planetary mission collaboration, especially between France and Russia on Venus missions, recommends that a relatively informal international space governance forum be created to keep pace with new international mission concepts.

Chinese participants said the CSIS forum was one of the highest-level gatherings of civil and military Chinese space officials ever assembled with international counterparts.

The CSIS team offered some pointed advice to the Chinese. Among other things, the team says, China needs to realize that the secrecy and anti-news-media tone used in business deals cannot apply to the international space cooperation planning. In fact, Francois Auque, CEO of EADS Company Dossier

Astrium, stressed that space is fundamentally a government business, involving national policy issues that demand broader transparency than the Chinese have been willing to allow whenever cooperation is involved.

And Auque noted that national space programs garner far more interest around the world than individual business projects do, because they combine exploration and diplomacy?something China has failed to master.

?What happens between the U.S. and China in space over the next 20 years will be extremely important to the world, both technologically and philosophically?as well as to Europe and other nations,? Auque said.

China?s space development and research program both impresses and frustrates other spacefaring nations. While the debris field created by the January 2007 anti-satellite test threatens spacecraft of all countries, positive examples raised at the summit include:

?Commitment to space: There are 200,000 Chinese engineers and technicians involved in R&D work that includes aerospace materials, propulsion, multi-wavelength sensors, robotics, space nuclear power and a host of other technologies needed to operate in space?be it near Earth, on the Moon or beyond.

?Rocket propulsion: New oxygen/kerosene and oxygen/hydrogen rocket engine systems for the coming Long March 5 booster line have completed multiple firing tests and are now being integrated with their airframes and tankage for flights as early as 2010 for some versions, according to Sun Liayan, who heads the China National Space Administration (CNSA). The new vehicles will give China rocket capabilities comparable to the U.S. Air Force Evolved Expendable Launch Vehicle (EELV) program (see graphic, p. 30).

?New spacesuit: China has completed development and most tests on a new extravehicular activity (EVA) spacesuit, a significant hardware challenge. It will be used by a Chinese astronaut on China?s first EVA planned for October on the three-man Shenzhou VII flight, China?s third manned space mission.

While the Chinese adopted the Russia ?Sokol? lightweight aircraft-derived pressure suit for the Shenzhou launch and landing operations, they developed their own EVA spacesuit instead of using the old Russian Orlan EVA design, Pan Jian, deputy Shenzhou design chief, told Aviation Week & Space Technology. A large painting of the EVA indicated that it will involve the astronaut exiting the side hatch of the Shenzhou orbital module, then moving aft toward the reentry and service modules using handholds to demonstrate basic EVA capability.

?Advanced Shenzhou plans: Large graphics displayed at the China Aerospace Science and Technology Corp. (CASC) headquarters building at the campus of the Beijing Aerospace Command and Control Center depict two Shenzhou spacecraft docking their orbital modules together. A separate graphic shows a Shenzhou docking with a Chinese human-tended station resembling the Russian Mir design (see artist?s concept on facing page).

Liu Fang, vice president of CASC, said the graphics depict the Shenzhou plan for the next several years, the development of EVA, then docking and finally the operation of a 20-ton-class human-tended station. But Liu and other top managers expressed the hope that the Shenzhou program could some day play a role with the International Space Station.

?Lunar robotic: Liu said the Chang?e 1 lunar orbiter would be followed in 2009-10 by a second of the Chang?e-type, but using different instrumentation in a different lunar orbit.

The Chinese are also in advanced development of a lander bus for delivery of a small rover to the lunar surface by about 2015. Liu said that, as first reported by Aviation Week & Space Technology, the lander system will be powered by a radioisotope thermoelectric generator to support the solar-powered rover during cold lunar nights (AW&ST May 23, 2005, p. 37; Jan. 7, p. 29).

A Chinese robotic lunar sample return mission could be attempted by 2017-20, he said.

Graphics on display indicated substantial work is underway on lander descent concepts, including landing-hazard-avoidance sensors and maneuvering software.

A senior manager for Chang?e, Peng Quing, said he could not discuss control center operations for the lunar orbiter ?because it is run by the military.? Another manager, Wu Yansheng, one of China?s top space policy and space engineers, stressed that ?China has no exact timetable for sending men to the Moon.?

As the CSIS sessions got underway, two events further reinforced the prowess of the Chinese space program:

?Infrastructure buildup: On Apr. 25, the Chinese launched the first of two Tianlian relay spacecraft to initiate operations analogous to the U.S. Tracking and Data Relay Satellite (TDRS) system. The flight indicates that China is installing major infrastructure for long-term manned space operations. The Tianlian I spacecraft was launched from the Xichang space center on board a Long March 3C booster.

Tianlian I will increase communications coverage to nearly 50% for each Shenzhou orbit, compared with only about 12% coverage provided by Chinese ground stations and tracking ships. The satellite uses a DFH-3 bus which has been the basis for Chinese satcoms for the last 10 years.

?Commercial reemergence: The Wall Street Journal reported Apr. 26 that French satellite operator Eutelsat has purchased insurance enabling it to use Chinese rockets for future launches, instead of Europe?s Arianespace Ariane V. Long March boosters have had a 100% success record for the last 10 years, and they also cost about half the $120-million Ariane V.

The focal point of nearly every presentation by non-Chinese countries at the summit was the need for more openness and responsiveness in the Chinese program for it to be accepted as a full exploration partner.

The CSIS team cited its own experience in setting up the sessions. While cooperative meetings between any other space programs in the world can be set up within days or weeks?and was even formerly the case with the Chinese?current programs take unusually long. CSIS needed nearly three years to arrange its gathering in Beijing.

Another example of China?s lack of openness occurred when the CSIS group were taken to the west Beijing campus of the new mission control center and astronaut training facility?but were allowed no further than a small visitor center museum just inside the gate. CSIS managers were led to believe the visit would be to operational facilities?not a museum?and CSIS had to strongly rebuff a Chinese effort to exclude some of its invited team from the trip altogether.

Displayed at the museum were the reentry vehicle for the Shenzhou VI spacecraft that in 2005 carried astronauts Nie Haisheng and Fei Junlong on China?s second manned flight.

A full-scale Shenzhou engineering vehicle with its service module, reentry module and orbital module also on display indicated that the vehicle is about 20% larger than the Russian Soyuz it mimics. A DFH-4 satcom engineering bus illustrating the huge scale of this spacecraft, which failed on its initial flight, was displayed with an FSW reconnaissance satellite module like that still used by China.

Top Chinese managers, like CNSA?s Sun, and Chinese Navy Rear Adm. Yang Yi of China?s National Defense University, also agreed that ?greater transparency? on behalf of China is needed for broader space cooperation. But the definition of ?transparency? was open to interpretation.

Brian Dailey, senior vice president for Lockheed Martin and former executive secretary for the White House National Space Council, said that despite the differences between China and the international space community, the fact that the Beijing summit was held at such a senior level means ?the cup is half full? in terms of whether China can begin to separate its military and civil space programs for cooperation, as both the U.S. and Russia had to do.

But before that can happen, new lunar and planetary exploration frameworks that account for policy realities like those raised by EADS Astrium?s Auque must be honored openly by the communist party leadership, or China will be left out as international exploration initiatives depart for the Moon and beyond. 

AT: CP Fund Education

Increased education funding will not solve our advantage – a space mission is the only way to motivate science and engineering sectors

Ehlmann et al 2 (Bethany L. Ehlmann, Jeeshan Chowdhury, R. Eric Collins, Brandon DeKock, F. Douglas Grant, Michael Hannon, Stuart Ibsen, Jessica Kinnevan, Wendy Krauser, Julie Litzenberger, Timothy Marzullo, Rebekah Shepard. 2002. “Humans to Mars: The Political Initiative and Technical Expertise Needed for Human Exploration of the Red Planet” http://www.reric.org/htm/files/HumansToMars-ExSummary.pdf)
Some argue that money put into the space program could be better spent by putting it directly into the educational system to encourage students into the sciences and engineering. This is an unfortunate misconception. America is already one of the top spenders per student in the world (NSF, 2002). Although more funding could always be useful to the American educational system, it does not promise the sustained effort needed to increase the number of Americans pursuing advanced degrees in science or engineering. The government cannot simply buy more computers, fund more scholarships, and lower teacher-to-student ratios enough to convince an 18 year old freshman to invest at least 8 years in the pursuit of a science and engineering advanced degree. Students need something to inspire their efforts. The idea of space exploration significantly influencing America’s youth is not without precedent. During the Apollo era of the 1960’s, there was a dramatic increase in the number of students pursuing advanced degrees in science, math, and engineering (Figure 1b). Furthermore, as the Apollo program was dismantled and NASA’s funding cut, the number of students going into these fields correlates with the downward trend of NASA’s budget. The Apollo era “To the Moon” goal serves as model for how NASA can inspire a generation. As the technological demands of the American lifestyle steadily increase, inspiration of the next generation of scientists and engineers becomes critical. A human mission to Mars has the unique ability to invigorate America’s future scientists and engineers. We are not proposing a program that will replace any of our nation’s educational programs but one that operates in tandem, adding an inspirational vision to supplement the efforts of teachers.

The plan is prerequisite for the counterplan --- key to drive interest in science and technology

Wolfgang, 11 (6/19, The Washington Times, “Lawmakers, educators lament lack of interest in science,” http://www.washingtontimes.com/news/2011/jun/17/lawmakers-educators-lament-lack-interest-science, mat)

Claudia Cooper is the exception, not the rule.

The seventh-grader from West Hills Middle School in West Bloomfield, Mich., said she’s only recently developed a passion for science. That interest helped her and her classmates take a second- place prize in this year’s Toshiba/National Science Teachers Association ExploraVision Awards, the largest student science and technology competition in the nation.

“I actually didn’t even like science before this,” the 13-year-old said between demonstrations of her team’s project: the Intra-Trachea Breathing System, which is meant to filter air and offer a less-burdensome alternative to oxygen tanks for those with breathing problems.

But across the country, teachers and scientists are facing a test tougher than any in the laboratory: How do they keep young students interested in science and engineering, especially at a time when many fear the nation is losing ground to China and other countries in cutting-edge technology and innovation?

“The younger the kids, the ideas are far better. Around fifth grade, they start losing that … creativity,” said Karen Lozano, a University of Texas professor and mother of Pablo Vidal, a third-grader at Discovery Montessori School in McAllen, Texas, which took home a first-place award in the ExploraVision contest for its “intelligent streets” invention, which would use “smart, translucent film” in car windshields to receive traffic updates and warnings from satellites.

First- and second-place ExploraVision Awards were given in four categories based on grade level.

Lawmakers fear students such as Claudia Cooper and Pablo Vidal are becoming more and more rare.

At a House Science, Space and Technology Committee hearing on Thursday, Rep. Roscoe G. Bartlett, Maryland Republican, lamented society’s fixation on sports and entertainment, which, he argued, drain students’ interest in science.

“I watch the White House and the people that they invite there and slobber all over. They’re not scientists, mathematicians and engineers. They’re not academic achievers. They’re athletes and entertainers,” he said. “I have a huge concern that we’re not going to be able to retain our position as the premier economic and military power of the world if we’re turning out one-seventh as many scientists … as our competitors.”

When most students reach Claudia Cooper’s age, it’s usually too late.

“People get a lifelong passion for what they’re going to do before age 10,” said Bill Nye, who works with ExploraVision and spoke Friday at its Friday showcase at the National Press Club in Washington, where winning inventions were on display for the public.

Mr. Nye, a scientist, educator and mechanical engineer, is best known for his Emmy-winning Disney television series “Bill Nye the Science Guy,” which ran from 1993 to 1998.

Fifty years ago, he said students were inspired by the Apollo missions and captivated by the idea that man could reach the moon. The ripple effects of that event, he said, are still being felt and serve as fuel to top scientists, government officials and others working toward new breakthroughs.

“I just hope we can achieve the same level of motivation” that the moon mission provided, Mr. Nye said.

One way to get students interested is to get them out of the classroom. What often draws youngsters away from science and toward sports is the concept that science, with its endless formulas and complex chemical cocktails, is a bore, said Arthur Eisenkraft, a professor of science education at the University of Massachusetts at Boston and co-creator of the ExploraVision Awards, now in their 19th year. 

AT: CP Arms Treaty

Broad arms bans fail – too many disagreements and unknowns

Hays, 11 – Senior Scientist for the Science Applications International Corporation supporting the Plans and Programs Division of the National Security Space Office (Peter L. Hays, Toward a Theory of Spacepower, Institute for National Strategic Studies National Defense University, “Chapter 28: Space Law and the Advancement of Spacepower,” ed. Charles D. Lutes and Peter L. Hays, http://www.ndu.edu/press/lib/pdf/spacepower/spacepower.pdf)RK 

***TCBMs = transparency and confidence-building measures

History suggests there is a very important role for militaries both in setting the stage for the emergence of international legal regimes and in enforcing the norms of those regimes once they are in place. Development of any TCBMs for space, such as rules of the road or codes of conduct, should draw closely from the development and operation of such measures in other domains such as sea or air. The international community should consider the most appropriate means of separating military activities from civil and commercial activities in the building of these measures because advocating a single standard for how all space activities ought to be regulated or controlled is inappropriately ambitious and not likely to be helpful. The U.S. Department of Defense requires safe and responsible operations by warships and military aircraft but they are not legally required to follow all the same rules as commercial traffic and sometimes operate within specially protected zones that separate them from other traffic. Full and open dialogue about these ideas and others will help develop space rules that draw from years of experience in operating in these other domains and make the most sense for the unique operational characteristics of space. Other concerns surround the implications of various organizational structures and rules of engagement for potential military operations in space. Should such forces operate under national or only international authority, who should decide when certain activities constitute a threat, and how should such forces be authorized to engage threats, especially if such engagements might create other threats or potentially cause harm to humans or space systems? Clearly, these and a number of other questions are very difficult to address and require careful international vetting well before actual operation of such forces in space. Finally, consider the historic role of the Royal and U.S. Navies in fighting piracy, promoting free trade, and enforcing global norms against slave trading. Should there be analogous roles in space for the U.S. military and other military forces today and in the future? What would be the space component of the Proliferation Security Initiative and how might the United States and others encourage like-minded actors to cooperate on such an initiative? Attempts to create legal regimes or enforcement norms that do not specifically include and build upon military capabilities are likely to be divorced from pragmatic realities and ultimately be frustrating efforts.6 Seemingly new U.S. focus and direction on space TCBMs initially was provided by a statement that appeared on the Obama administration White House Web site on January 20, 2009: "Ensure Freedom of Space: The Obama-Biden administration will restore American leadership on space issues, seeking a worldwide ban on weapons that interfere with military and commercial satellites."7 The language about seeking a worldwide ban on space weapons was similar to position papers issued during the Obama-Biden campaign but much less detailed and nuanced; it drew considerable attention and some criticism.8 By May 2009, the "Space" part of the Defense Issues section on the White House Web site had been changed to read:

Space: The full spectrum of U.S. military capabilities depends on our space systems. To maintain our technological edge and protect assets in this domain, we will continue to invest in next-generation capabilities such as operationally responsive space and global positioning systems. We will cooperate with our allies and the private sector to identify and protect against intentional and unintentional threats to U.S. and allied space capabilities.

Ongoing space policy reviews including a congressionally directed Space Posture Review and Presidential Study Directives on National Space Policy are likely to encourage policies that are more supportive of pursuing TCBMs as well as greater reliance on commercial and international partners.9 Consideration is also being given to the best ways to reconcile any new approaches with the 2006 U.S. National Space Policy language about opposing "development of new legal regimes or other restrictions that seek to prohibit or limit U.S. access to or use of space" while encouraging "international cooperation with foreign nations and/ or consortia on space activities that are of mutual benefit."10 Spacepower actors can expect to continue making progress in developing effective, sustainable, and cooperative approaches to space security by building on the ongoing thoughtful dialogue between all major space actors in several venues that emphasizes a number of mainly incremental, pragmatic, technical, and bottom-up steps. Prime examples of this approach include the February 2008 adoption by the United Nations General Assembly of the Inter-Agency Debris Coordination Committee (IADC) voluntary guidelines for mitigating space debris and the December 2008 release from the Council of the European Union of a draft Code of Conduct for outer space activities.11 Beyond the OST, efforts to craft comprehensive, formal, top-down space arms control or regulation continue to face the same significant problems that have overwhelmed attempts to develop such mechanisms in the past. The most serious of these problems include disagreements over the proper forum, scope, and object for negotiations; basic definitional issues about what is a "space weapon" and how they might be categorized as offensive or defensive and stabilizing or destabilizing; and daunting concerns about whether adequate monitoring and verification mechanisms can be found for any comprehensive and formalized TCBMs. These problems relate to a number of thorny specific issues such as whether the negotiations should be primarily among only major spacefaring actors or more multilateral, what satellites and other terrestrial systems should be covered, and whether the object should be control of space weapons or TCBMs for space; the types of TCBMs that might be most useful (for example, rules of the road or keep-out zones) and how these approaches might be reconciled with the existing space law regime; and verification problems such as how to address the latent or residual antisatellite (ASAT) capabilities possessed by many dual-use and military systems or how to deal with the significant military potential of even a small number of covert ASAT systems.
New space system technologies, continuing growth of the commercial space sector, and new verification and monitoring methods interact with these existing problems in complex ways. Some of the changes would seem to favor TCBMs, such as better radars and optical systems for improved SSA, attribution, and verification capabilities; technologies for better space system diagnostics; and the stabilizing potential of redundant and distributed space architectures that create many nodes by employing larger numbers of smaller and less expensive satellites. Many other trends, however, would seem to make space arms control and regulation even more difficult. For example, micro or nanosatellites might be used as virtually undetectable active ASATs or passive space mines; proliferation of space technology has radically increased the number of significant space actors to include a number of nonstate actors that have developed or are developing sophisticated dual-use technologies such as autonomous rendezvous and docking capabilities; satellite communications technology can easily be used to jam rather than communicate; and growth in the commercial space sector raises issues such as how quasi-military systems could be protected or negated and the unclear security implications of global markets for dual-use space capabilities and products.
There is disagreement about the relative utility of top-down versus bottom-up approaches to developing space TCBMs and formal arms control but, following creation of the OST regime, the United States and many other major spacefaring actors have tended to favor bottom-up approaches, a point strongly emphasized by U.S. Ambassador Donald Mahley in February 2008: "Since the 1970s, five consecutive U.S. administrations have concluded it is impossible to achieve an effectively verifiable and militarily meaningful space arms control agreement."12 Yet this assessment may be somewhat myopic since strategists need to consider not only the well-known difficulties with top-down approaches but also the potential opportunity costs of inaction and to recognize when they may need to trade some loss of sovereignty and flexibility for stability and restraints on others. Since the United States has not tested a kinetic energy ASAT since September 1985 and has no program to develop such capabilities, would it have been better to foreclose this option in order to purse a global ban on testing kinetic energy ASATs, and would such an effort have produced a restraining effect on Chinese development and testing of ASAT capabilities? This may have been a lost opportunity to pursue legal approaches but is a complex, multidimensional, and interdependent issue shaped by a variety of other factors such as inabilities to distinguish between ballistic missile defense and ASAT technologies, reluctance to limit technical options after the end of the Cold War, emergence of new and less easily deterred threats, and the demise of the AntiBallistic Missile Treaty.

AT: CP PPWT

PPWT is too vague to be effective and is only a political ploy by the Chinese

Hays, 11 – Senior Scientist for the Science Applications International Corporation supporting the Plans and Programs Division of the National Security Space Office (Peter L. Hays, Toward a Theory of Spacepower, Institute for National Strategic Studies National Defense University, “Chapter 28: Space Law and the Advancement of Spacepower,” ed. Charles D. Lutes and Peter L. Hays, http://www.ndu.edu/press/lib/pdf/spacepower/spacepower.pdf)RK 

Moreover, the Chinese, in particular, apparently disagree with pursuing only bottom-up approaches and, in ways that seem both shrewd and hypocritical, are currently developing significant counterspace capabilities while simultaneously advancing various top-down proposals in support of prevention of an arms race in outer space initiatives and moving ahead with the joint Chinese-Russian draft treaty on Prevention of Placement of Weapons in Outer Space (PPWT) introduced at the Conference on Disarmament in February 2008.

If the Chinese are attempting to pursue a two-track approach to space arms control, they need to present that argument to the international community much more explicitly. The current draft PPWT goes to considerable lengths in attempting to define space, space objects, weapons in space, placement in space, and the use or threat of force, but there are still very considerable definitional issues with respect to how specific capabilities would be classified. An even more significant problem relates to all the terrestrial capabilities that are able to eliminate, damage, or disrupt the normal function of objects in outer space, such as the Chinese direct ascent ASAT. One must question the utility of a proposed agreement that does not address the significant security implications of current space system support for network enabled terrestrial warfare, does not deal with dual-use space capabilities, seems to be focused on a class of weapons that does not exist or at least is not deployed in space, is silent about all the terrestrial capabilities that are able to produce weapons effects in space, and would not even ban development and testing of space weapons, only their use.13 Given these weaknesses in the PPWT, it seems plausible that it is designed as much to continue political pressure on the United States and derail U.S. missile defense efforts as it is to promote sustainable space security.

AT: CP Mars

Mining mars is expensive

Jakhu & Buzdugan, Institute of Air and Space Law, McGill University, 8 (September 2008, Ram & Maria, Astropolitics, “DEVELOPMENT OF THE NATURAL RESOURCES OF THE MOON AND OTHER CELESTIAL BODIES: ECONOMIC AND LEGAL ASPECTS,” Volume 6, Number 3, JMP)

The planet Mars also appears to host valuable resources. The National Aeronautics and Space Administration’s (NASA’s) Phoenix Mars lander found evidence of water on Mars.5 In addition, the discovery of relatively high concentrations of methane on Mars is another element that tends to suggest that there may be Martian life forms buried underground.6 Scientists are optimistic that more discoveries are waiting on Mars.7 However, the cost of exploring Mars by humans is controversial. One estimate puts a price tag at $1 trillion for a mission that would use the Moon as a stop-over.8 This estimate was challenged by others as being a ‘‘completely inaccurate reading of historical data and deeply flawed mathematics.’’9 Even NASA officials called the price tag of $1 trillion ‘‘preposterous,’’10 without providing a more precise estimate. 

Martian dust is dangerous and kills equipment

Flinn, 6 (1/2006, Edward D., Aerospace America, “Dealing with Moon Dust,” lexis, mat)


Health implications

NASA scientists are also concerned about health issues that may result from inhaling Moon dust. When astronauts return to the Moon and travel to Mars they will have to be careful about what they inhale. In 1972, when Apollo astronaut Harrison Schmitt sniffed the air in his lunar module, the Challenger, he said that it smelled like gunpowder. His commander Gene Cernan agreed.

The two astronauts had just returned from a long Moonwalk around the Taurus-Littrow Valley, near the Sea of Serenity. Dusty footprints marked their entry into the spaceship. That dust became airborne -- and smelly. Later, Schmitt felt congested and complained of "lunar dust hay fever." His symptoms went away the next day; no harm done. He soon returned to Earth and the anecdote faded into history.

However, Russell Kerschmann never forgot. He is a pathologist at NASA Ames studying the effects of mineral dust on human health. Both the Moon and Mars are extremely dusty worlds, and inhaling their dust could be bad for astronauts, says Kerschmann.

"The real problem is the lungs," he explains. "In some ways, lunar dust resembles the silica dust on Earth that causes silicosis, a serious disease." Formerly known as "stone-grinder's disease," silicosis first came to widespread public attention during the Great Depression when hundreds of miners drilling the Hawk's Nest Tunnel through Gauley Mountain in West Virginia died within five years of breathing the fine quartz dust kicked into the air by dry drilling -- even though they had been exposed for only a few months. "It was one of the biggest occupational health disasters in U.S. history," Kerschmann says.

Kerschmann says that this health condition would not necessarily occur in astronauts, but he believes NASA needs to be aware of the problem and guard against it.

Quartz, the main cause of silicosis, is not chemically poisonous. "You could eat it and not get sick," he continues. "But when quartz is freshly ground into dust particles smaller than 10 mu m (for comparison, a human hair is 50+ mu m wide) and breathed into the lungs, they can embed themselves deeply into the tiny alveolar sacs and ducts where oxygen and carbon dioxide gases are exchanged." There, the lungs cannot clear out the dust via mucus or coughing. Moreover, the immune system's white blood cells commit suicide when they try to engulf the sharp-edged particles to carry them away in the bloodstream. In the acute form of silicosis, the lungs can fill with proteins from the blood. He adds that it is as if the victim slowly suffocates from a pneumonia-like condition.

Lunar dust, which like quartz is a compound of silicon, is (to our current knowledge) also not poisonous. But like the quartz dust in the Hawk's Nest Tunnel, it is extremely fine and abrasive, almost like powdered glass. Astronauts on several Apollo missions found that it clung to everything and was almost impossible to remove. Once it was tracked inside the lunar module, some of the dust easily became airborne, irritating lungs and eyes.

Worse on Mars?

Martian dust could be even worse. It is not only a mechanical irritant but also perhaps a chemical poison. Mars is red because its surface consists largely of iron oxide and oxides of other minerals. Some scientists suspect that the dusty soil on Mars may be such a strong oxidizer that it will burn any organic compound, such as plastics, rubber, or human skin, as viciously as undiluted lye or laundry bleach.

"If you get Martian soil on your skin, it will leave burn marks," says University of Colorado engineering professor Stein Sture, who studies granular materials such as lunar and Martian dirt for NASA. Because no soil samples have ever been returned from Mars, "we do not know for sure how strong it is, but it could be pretty vicious," says Sture.

Moreover, according to data from the Pathfinder mission, Martian dust may also contain trace amounts of toxic metals, including arsenic and hexavalent chromium -- a carcinogenic toxic waste. That was a surprising finding presented in a 2002 National Research Council report called "Safe on Mars: Precursor Measurements Necessary to Support Human Operations on the Martian Surface."

The dust challenge would be especially acute during the windstorms that occasionally envelop Mars from pole to pole. Dust whips through the air, scouring every exposed surface and sifting into every crevice. There would be no place to hide.

Other approaches

To find ways of mitigating these hazards, NASA will soon begin funding Project Dust, a four-year study headed by Masami Nakagawa, associate professor in the mining engineering department of the Colorado School of Mines. The project will investigate such technologies as thin-film coatings that repel dust from tools and other surfaces, and electrostatic techniques for shaking or otherwise removing dust from spacesuits.

These technologies, which would be crucial on the Moon and Mars, might also help on Earth by protecting people from sharp-edged or toxic dust. Examples include alkaline dust blown from dry lakes in North American deserts, wood dust from sawmills and logging operations, and, of course, abrasive quartz dust in mines.

The road to the stars is surprisingly dusty. However, says Kerschmann, "I strongly believe it's a problem that can be controlled." 

The moon has multiple valuable resources- Mars isn’t an alternative

Baiden, 11- professor in mining robotics at Laurentian University (Summer, Greg, Ad Astra, “Living off the land: Lunar mining for human space settlement,” mat)

In terms of commerce, first and foremost the Moon has something we need today: water. Water has many uses in a space context. It answers a basic need for our settlers. It has the potential to help grow other living things, and its components, hydrogen and oxygen, can be used for fuel. The recent LCROSS mission by NASA finally confirmed the presence of significant quantities of water on the Moon. No one knows for sure yet, but water grades on the Moon could range up to 10 percentage points by weight of water. This is significant in mining terms. Many terrestrial mines have run for centuries on a smaller percentage of product. So what are the next steps?

The value of lunar water will depend on its location and the cost of transporting it where it is needed. As an example, the cost of moving water into LEO from Earth includes supplying the water, launching the water to orbit, and storing it until it is needed. Today's launch costs are high; the majority of the energy required is used just to get to LEO. The existence of lunar water changes the thinking because it takes less energy to get water to LEO if it is being launched from the Moon's surface as opposed to the Earth's. This allows miners to see an opportunity for profit. If we can put a large-scale mining operation on the Moon, then we could absorb the mostly one time cost of finding, establishing, processing, and launching water from the Moon. This is the business case to be proven for mining lunar water.

Initial Work to Establish an H20 Orebody

With LCROSS indications of a continuous mass of ore, or orebody, and the need to prove the business case, the next step is to discover the magnitude and quality of the orebody. What is the total size and shape? How deep is it'? This will most certainly require an independent mission to explore the LCROSS water discovery.

If this is a terrestrial operation, we would use satellite mapping, planes with sensors to refine the mapping, and then prospectors to increase our data resolution with respect to the mineral zone with the potential to become an orebody. This data would then be investigated for chemical, physical, and rock qualities, and positional information from core samples. In a lunar situation, the detailed analysis will likely be carried out by telerobotic drills operated by prospectors and geologists, The data would be sent back electronically and then modeled to determine the investment confidence based on the information gathered.

Mining Water

The results of the mapping and quality information gathered will allow the miners to perform several assessments. First, they can make accurate financial forecasts based on the new data. The forecasts depend on the mining method, equipment selection, processing facility, infrastructure, and transportation.

The most likely approach is a combined telerobotic/manned mining operation. In this scenario, telerobots operated from Earth will establish an underground base for personnel and equipment repair. The teleoperated machines will gather the water by fracturing the material for transport and processing ore in a specialized facility.

An underground outpost to lodge the astronauts would include a portal in the side of a crater to establish a garage, sleeping quarters, and research facility with collar airlock. Initial lunar base pre-development work will require an Earth-based control center for teleoperalion of construction and mining robotic equipment. Several teleoperation workstations optimized for managing the latency between Earth control and lunar operation would run from a control room on Earth.

Preliminary analysis indicates that these systems offer a feasible solution to building and certifying a radiation-safe underground lunar facility. Unit energy (kW per cubic meter) for lunar excavation is expected to compare to that used in analogous terrestrial mining, tunnelling, and drilling operations, enabling time, volume, and equipment productivity estimates to be derived from mining practice and modified as needed to suit the lower gravity and other changes. It is assumed that a majority of operations will be conducted in a sealed and partially pressurized environment, reducing the wear and abrasion of equipment and enabling the use of standardized dust management practices.

Underground Lunar Mining and Processing

The achievement of this larger commercial goal will see large-scale mining and processing of water for oxygen, hydrogen, and fuel. Techniques such as block caving in a totally underground environment linked to the outpost would support the manufacture of these large quantities. Chemical plants and storage tanks made in the rock would allow the efficient use of lunar gravity for the processing of the water-bearing material.

This technique is feasible for the Moon in the gravitational constraints and minimizes the amount of mining machinery and personnel required. It is also a technique that can be automated and telerobotically operated from Earth.

Humanity's Manifest Destiny

From the time of building of ships to traverse the seas, the human race has expanded our presence on the globe by exploring for adventure and then gradually establishing commerce through the transfer of goods. In the beginning of the space program, adventurers took on the challenge of exploring space beginning with the closest body, the Moon. This adventure took the form of exploring by sending scientific instruments, and ultimately humans, to the Moon. The original space program can claim credit for many firsts in terms of space travel, such as the establishment of satellite communication. While we have become good at these industries close to Earth, we have yet to really use the valuable knowledge we have gathered to create commerce.

and will create new jobs, industries, markets, and natural habitats as humankind expands its economic sphere.

From the potential of water and Helium 3 as fuel for future fusion energy, to the production of hydrogen, nitrogen, carbon, and oxygen to support space exploration mission logistics, to future surface manufacturing of system components from aluminum, titanium, iron, silicon, ceramics, and glass, lunar resources pose a significant opportunity for the future.

Terrestrial Mining

Current terrestrial mining is still a labor-intensive operation. Personnel sit on-board mining machines to pull levers and observe performance of equipment that explores, creates excavations, mines large blocks, and processes the material. While several potential methods of mining are available, open pit or strip mining are under pressure by society to be curtailed because of perceived environmental issues. This is bringing underground mining methods to the forefront.

The mining industry is also in the middle of a transformation, similar to one which took place in the 1960s with the creation of the robotic automobile assembly plant. Today, the ideas of telemining are starting to take root. The concepts are fairly straightforward. Telerobotic technology moves the worker further away from the active mining face, which protects the worker from harm and improves efficiency. The research labs of the mining industry have been busy over the last two decades making this techndogy a reality.

One of the key projects that spawned the implementation of telerobotics was the automatic haulage truck developed by Inc° Limited. This truck was one of the first successful telerobotic developments. The automatic haulage truck project, which started in the mid 1980s and was completed in 1994, ultimately mapped out many of the telerobotic mining technologies under development today. The development of this large, automatic, guided vehicle was the justification for investigation of:

•
Telerobotic operation of mining equipment for

exploration, tunnelling, and production stoping;

•
High bandwidth communication;

•
Special subsurface mapping, positioning, and navigation;

•
Robots; and

•
Linking the engineering software directly to the mine floor.

Removing personnel from the immediate working areas underground 

required the bandwidth and positioning to allow teleoperators in a 

control center located on the mine surface to perform the tasks required.

These control centers need to be supplied with latency video, audio, and accurate situational awareness systems.

Telerobotic systems for mining are beginning to be introduced around the world in many countries including Canada, the U.S., Africa, South America, and Australia, to name a few. With latencies of only a few seconds, this telerobotic technology is also available to mine water on the Moon.

Lunar Mining

For lunar mining to be profitable, there must first be a customer waiting on the products of that process. Mining is defined as "a method of finding, excavating, processing, and transporting mineral to a customer in such a way that it is able to be profitable." Without a customer who is willing to pay for your product above and beyond the resources required to access it, mining as a whole — whether lunar or Earthbound — is not viable.

A lunar miner would need to:

•
Clearly define and delineate the mineral zone;

•
Understand the host rock conditions and the environment in which the system would be built;

•
Determine the mine layout and necessary equipment;

•
Establish a processing plan for refining the mined material for transportation; and

•
Understand the transportation network to get the material to market.

Lunar miners must be prepared with this information before embarking on a program to live off the land on the Moon — otherwise, these intrepid entrepreneurs will fail to create a profit from their work.

LCROSS and Water on the Moon

So where will the first space commerce outside of low Earth orbit come from? Will the first commerce come from Mars, asteroids, or the Moon? At this point, Mars is still an adventure and science objective. Several challenges, such as radiation, make this a one-way trip at best with today's technology. Almost all resources mined on Mars would be used to survive and terraform the planet. We know little about the planet; more information is required before the idea of Martian commerce will take hold. Asteroids are interesting, but while they may be close to Earth at times, they are usually much farther away. Our technology is not ready yet. The Moon is different: it is closer, we know all about it, and in fact, we've even been there.

AT: CP Mining Asteroids

Perm solves best – asteroid mining is more difficult
Wall 10 (Mike Wall, “Want to Mine the Solar System? Start With the Moon”, 30 October 2010 Time: 07:55 PM ET 

http://www.space.com/9430-solar-system-start-moon.html, ZBurdette) 

Mining asteroids: Years away

While the moon appears promising for off-world mining, reaching out to asteroids is a bit trickier, the experts said.
Asteroids hold lots of iron, platinum and other valuable minerals — and, possibly, lots of water, too. But industrial extraction is not going to happen in the near future, several panel members argued.

There are thousands of known near-Earth asteroids — which come much closer to us than do space rocks in the main asteroid belt between Mars and Jupiter. But even near-Earth objects are much farther away than the moon, and their eccentric orbits make them tough targets for multiple mining visits.

"You can't get back to the same asteroid all that frequently," said Jeff Greason, president of XCOR Aerospace.

Mining the asteroids is tougher --- too far away and eccentric orbits

Wall, 10 (Mike, 10/30/10, “Want to Mine the Solar System? Start With the Moon,” http://www.space.com/9430-solar-system-start-moon.html, JMP)

Mining asteroids: Years away

While the moon appears promising for off-world mining, reaching out to asteroids is a bit trickier, the experts said.

Asteroids hold lots of iron, platinum and other valuable minerals — and, possibly, lots of water, too. But industrial extraction is not going to happen in the near future, several panel members argued.

There are thousands of known near-Earth asteroids — which come much closer to us than do space rocks in the main asteroid belt between Mars and Jupiter. But even near-Earth objects are much farther away than the moon, and their eccentric orbits make them tough targets for multiple mining visits.
"You can't get back to the same asteroid all that frequently," said Jeff Greason, president of XCOR Aerospace.

"It is hard to go to one more than once," agreed Mike A'Hearn of the University of Maryland, principal investigator of NASA's EPOXI mission, which uses the Deep Impact spacecraft to study comets, extrasolar planets and other cosmic bodies. "That is a problem."

Greason raised the prospect of dragging an entire asteroid close to Earth, to mine at our leisure. But that as well probably won't happen for quite some time.

"We haven't even returned the first sample from any of these bodies yet," Greason said.

Still, the panel voiced support for asteroid mining sometime down the road, with several members citing the inevitability of extracting resources from the moon, asteroids, Mars and the Mars moons Phobos and Deimos.

"They are all going to be sources of extraterrestrial resources," Greason said.

AT: CP Moon Environmental Regulations

Links to politics – trying to balance environmental and economic concerns isn’t politically viable

Hatch, 10 - Executive Notes and Comments Editor, Emory International Law Review (2010, Benjamin, Emory International Law Review, “Dividing the Pie in the Sky: the Need for a New Lunar Resources Regime,” vol. 24, rev. 229, http://www.law.emory.edu/fileadmin/journals/eilr/24/24.1/Hatch.pdf)RK
***CRAMRA = Convention on the Regulation of Antarctic Mineral Resource Activities 

CRAMRA tried to walk the line between environmentalism and economic exploitation. Its proponents quickly discovered that this was not a politically viable position. An attempt to create a RIGHTWAY regime for the Moon might involve environmental prerequisites to lunar extraction which closely resemble CRAMRA's requirements, n295 although the required environmental compliance showing might be lower (presumably harms to the lunar environment would have less terrestrial impact than harms to the Antarctic environment). If such an avenue was pursued for a new lunar resources regime, its proponents would have to take care to avoid CRAMRA's political fate.
AT: Obama Good

Moon policies popular despite fiscal pressures

Raju and Bresnahan, 11 (4/20/11, Manu Raju and John Bresnahan, Politico, “Shooting for the moon amid cuts,” http://www.politico.com/news/stories/0411/53495.html, JMP)

For all the rhetoric about cutting government spending, NASA’s space mission remains sacred in Congress.
A handful of powerful lawmakers are so eager to see an American on the moon — or even Mars — that they effectively mandated NASA to spend “not less than” $3 billion for a new rocket project and space capsule in the 2011 budget bill signed by the president last week.

NASA has repeatedly raised concerns about the timeframe for building a smaller rocket — but the new law expresses Congress’s will for the space agency to make a massive “heavy-lift” rocket that can haul 130 metric tons, like the ones from the days of the Apollo.

Congressional approval of the plan — all while $38 billion is being cut elsewhere in the federal government — reflects not only the power of key lawmakers from NASA-friendly states, but the enduring influence of major contractors like Lockheed Martin and Boeing in those states.

For instance, a series of stop-gap spending laws had kept money flowing to the man-to-moon Constellation program because Sen. Richard Shelby (R-Ala.) initially tucked a provision into a 2010 budget bill — even though President Barack Obama and Congress agreed last fall to end that Bush-era initiative. An internal NASA audit pegged the cost of that move at $215 million over five months.

Bipartisan support to secure rare minerals

Kosich 11 (“U.S. Senators introduce bipartisan Critical Minerals Policy Act”, 30th May 2011, http://www.proactiveinvestors.com/columns/mineweb/288/us-senators-introduce-bipartisan-critical-minerals-policy-act-0288.html, ZBurdette)

Seventeen U.S. Senators, representing both Republicans and Democrats, Thursday introduced the Critical Minerals Policy Act, which seeks to "revitalize the United States critical minerals supply chain and reduce the nation's growing dependence on foreign suppliers."

--- XT: Moon Policies Popular

Congress supports space policies to return to the moon

Raju and Bresnahan, 11 (4/20/11, Manu Raju and John Bresnahan, Politico, “Shooting for the moon amid cuts,” http://www.politico.com/news/stories/0411/53495.html, JMP)

While some praise Congress for pushing the United States to remain a world leader in space science, critics say the national space program is effectively run by lawmakers protecting jobs in their home states.

“Manned spaceflight is prohibitively expensive, especially considering our budgetary woes,” said Steve Ellis, vice president of Taxpayers for Common Sense, a budget watchdog group. “At one point, the administration was trying to lead NASA out of that, but congressional politics protecting parochial interests have forced the agency to waste money in the recent short-term continuing resolutions and are forcing a specific approach down NASA’s throat in the yearlong spending bill.”

The latest $3 billion will likely be awarded to the same major companies that had contracts under the Bush-era Constellation program, most notably Boeing, Lockheed Martin and Alliant Techsystems — firms with extensive operations in Alabama, Maryland, Texas and Utah.

As a whole, NASA is facing its own budget crunch, with its $18.5 billion budget recently trimmed by about $275 million. A top space expert, Scott Pace of The George Washington University, testified last month that NASA spent at least $21 billion over the past two decades for various programs, including manned space flight, that were later canceled.

But Congress has no desire to let the agency slow down its work to return to the moon and beyond, even if that potentially could take decades to accomplish.
Lawmakers from those states say their push is not parochial — that it’s rooted in the national interest to ensure the U.S. remains the base for an industry that supports thousands of highly skilled jobs. Moreover, they say it makes sense to give money to contractors with proven track records in this technical field, especially ones who have already begun work on the next generation of rockets. 

“Dismissing [the 130-ton rocket], or the capsule work, as constituent concerns misses the point that these are unique, national capabilities necessary to remain a leader in space exploration,” said Rep. Robert Aderholt (R-Ala.). “The Chinese are building a 130-ton rocket to go to the moon. We are dependent on the Russians for access to the International Space Station. The greatest nation on Earth, the one who stunned the world and inspired a generation by sending a man to walk on the moon, cannot afford to be eclipsed by Russia or China.”

Strong congressional support for moon policies

Powell, 9 (12/21/09, Stewart M., Houston Chronicle, “ Moon mission gets help in Congress; Lawmakers insert wording into bill signed by Obama to get leverage over funds for manned spaceflights,” http://www.chron.com/disp/story.mpl/nation/6780240.html, JMP)

WASHINGTON — Fearful that the White House might scale back manned space exploration, a bipartisan group of lawmakers slipped a provision into a massive government spending package last week that would force President Barack Obama to seek congressional approval for any changes to the ambitious Bush-era, back-to-the-moon program.
The little-noticed legislative maneuver could yield massive payoffs for the Houston area, which has tens of thousands of jobs tied to manned space exploration. The congressional action hands NASA supporters additional leverage in their behind-the-scenes campaign to persuade Obama to budget an extra $3 billion a year to finance the return of astronauts to the moon by 2020 rather than revamping — and cutting — the manned space effort.

“Congress' commitment to our nation's human spaceflight program is unwavering with respect to the path we have already charted,” says Rep. Pete Olson, R-Sugar Land, whose congressional district includes Johnson Space Center. “The debate should not be if we are moving forward, but how we are going to pay for it.”

Plan popular – Congress dislikes the current stall in space programs

Smith, 6/15/11 - President of the Space and Technology Policy Group, LLC (Marcia, Space Policy Online.com, “Republican Lawmakers Criticize NASA's Lack of Compliance with Law,” http://spacepolicyonline.com/pages/index.php?option=com_content&view=article&id=1634:republican-lawmakers-criticize-nasas-lack-of-compliance-with-law&catid=67:news&Itemid=27)RK
***SLS = Space Launch System

Members of both parties have complained over the past several months that NASA is moving too slowly on choosing a design for the congressionally-mandated SLS.   The authorization act was a compromise between the Obama Administration's preference for relying on the commercial sector to develop a new crew transportation system for access to low Earth orbit (LEO) and congressional determination to have the government build a larger ("heavy lift") vehicle that enables human exploration beyond LEO.   The law directs NASA to do both and to expeditiously move out on building the heavy lift vehicle -- the SLS.   Congress required NASA to submit a report on its plans within 90 days of the law's enactment, but the report that was submitted in January was only an interim report.   Congress has been waiting for the final report and is becoming impatient.   Four key Senators -- two Democrats and two Republicans -- wrote their own letter to Bolden last month.

The seven House members left no doubt about their views on NASA's delay.   The current situation is "irresponsible, objectionable, and incompliant with the law," they wrote.

AT: Backlash/Unilat Bad DA

No impact to unilateral decision making – US primacy shapes doctrine and empirically proven by 1980 Resource Act.

Bilder, 9 - Foley & Lardner-Bascom Professor of Law at the University of Wisconsin-Madison (Richard B., Fordham International Law Journal, Vol 33 Issue 2, “A Legal Regime for the Mining of Helium-3 on the Moon: U.S. Policy Options”, http://ir.lawnet.fordham.edu/cgi/viewcontent.cgi?article=2180&context=ilj, pgs. 273-276) NYan

As indicated, there does not at present appear to be any legal barrier to the United States engaging in lunar mining, save for the very general limitations imposed by the Outer Space Treaty and broader international law. 113 Moreover, as a practical matter, no other nation is likely in the near future to be in a position to prevent the United States from establishing a lunar base and conducting activities on the Moon as it wishes. 114 Consequently, the United States could presumably proceed with an He-3-based fusion energy program on the assumption that it could mine and bring to Earth lunar He-3 without any need for seeking further international approval. Under this approach, the United States could develop an appropriate legal regime of its own, consistent with its own needs and principles, rather than having to reach compromises with other countries. There is precedent for unilateral U.S. action of this kind-the 1980 United States Deep Seabed Hard Mineral Resources Act, 115 which, following U.S. rejection of the 1982 LOSC, continues to govern the commercial recovery of deep seabed minerals by U.S. companies. 116 Subsequent to its enactment, the United States concluded international agreements with several other states in 1982 and 1984 (Belgium, France, Germany, Italy, Japan, the Netherlands, and the United Kingdom) to resolve overlapping claims with respect to mining areas for polymetallic nodules of the deep seabed. 1 ' 7 

AT: Russia DAs

Russia already perceives U.S. unilateral action to mine lunar resources

Blomfield, 7 (5/2/07, Adrian, “Russia Suspects US Plans to Monopolize Fuel from Moon,” http://www.commondreams.org/archive/2007/05/02/914, JMP)

MOSCOW - Mankind's second race for the moon has taken on a distinctly Cold War feel, with the Russian space agency accusing its old rival NASA of rejecting a proposal for joint lunar exploration.

The charge comes amid suspicion in Moscow that the US is seeking to deny Russia access to an isotope in abundance under the moon's surface that many believe could replace fossil fuels and even end the threat of global warming.

A new era of international co-operation in space supposedly dawned after the US, Russia and other powers declared their intention to send humans to the moon for the first time since 1972.

But while NASA has lobbied for support from Britain and the European Space Agency, Russia says its offers have been rebuffed.

"We are ready to co-operate but for some reason the United States has announced that it will carry out the program itself," Anatoly Perminov, the head of Russia's federal space agency, Roscosmos, said on Monday. "Strange as it is, the United States is short of experts to implement the program."

NASA announced in December that it was planning to build an international base camp on one of the moon's poles, permanently staffing it by 2024. The Russian space rocket manufacturer Energia revealed an even more ambitious program last August, saying it would build a permanent moon base by 2015.

While the Americans have been either coy or dismissive on the subject, Russia openly says the main purpose of its lunar program is the industrial extraction of helium-3.

While critics dismiss it a 21st-century equivalent of the medieval alchemist's fruitless quest to turn lead into gold, some scientists say helium-3 could be the answer to the world's energy woes.

As helium-3 is non-polluting and effective in tiny quantities, many countries are taking it very seriously. Germany, India and China, which will launch a lunar probe to research extraction techniques in September, are all studying ways to mine the isotope.

"Whoever conquers the moon first will be the first to benefit," said Ouyang Ziyuan, the chief scientist of China's lunar program.

Energia says it will start "industrial scale delivery" of helium-3, transported by cargo space ships no later than 2020. Gazprom, the state-owned energy giant , is said to be strongly supportive of the project.

The US has appeared much more cautious, not least because scientists are yet to discover the secrets of large scale nuclear fusion. Commercial fusion reactors look unlikely to come on line before 2050.

But many in Moscow's space program believe Washington's agenda is driven by a desire to monopolise helium-3 mining. They allege that the US President, George Bush, has moved experts on helium-3 into key positions on NASA's advisory council.

The plot, says Erik Galimov, of the Russian Academy of Sciences, would "enable the US to establish its control of the energy market 20 years from now and put the rest of the world on its knees as hydrocarbons run out"

AT: Space Law DA

Current space law is meaningless—countries will ignore it because they want the resources

Brearley 6—University of Southampton research student (Andrew, “Mining the Moon: Owning the Night Sky?”, Astropolitics, 4:43-67, OCRed, ZBurdette)

The next stage in the development of the Moon’s legal status is far more complex. The 1979 Moon Agreement, in Article 11, classifies the satellite, along with other heavenly bodies, as the ‘common heritage of mankind’ (CHM).33 The treaty has been ratified by eleven states,34 none of which are spacefaring powers. This raises questions as to its relevance and importance; that no major spacefaring powers ratified the Moon Agreement strongly suggests that it will never be acceptable to them, and it is unlikely to be of practical importance in its current form. Yet, it can be seen that states, including the US, gave a degree of tacit approval to the treaty as they were involved in its negotiation and drafting.35 Although few states agreed to be bound by the provisions of the agreement, the larger number which were involved in its negotiation reveal that it was, at a minimum, considered to be part of a legitimate international dialogue concerning the governance of the Moon, and at present is the only treaty that attempts to find a means for managing lunar resources.

The utility of the Moon Agreement is also called into question by the attitude of at least one of the states which is party to it; The Netherlands has expressed the opinion that the most productive approach may be to abandon the Moon Agreement and seek to achieve a new broad consensus.36 However, the treaty cannot yet be considered moribund, as Belgium ratified it in 2004.37 Even though opinion is divided, there are still governments who are in favor of the provisions of the treaty.

Whether the Moon Agreement ultimately is accepted by space-faring powers will depend upon the political circumstances, should exploitation of the Moon become economically viable.38 The interests and intentions for lunar exploration and use from a number of spacefaring powers suggest that the moment of the Moon becoming a useful resource is imminent. The possibility of lunar mining creates an incentive to address this issue. Three potential scenarios are put forward and discussed herein, and include: 1) the Moon Agreement is ratified by the spacefaring powers and therein its provisions are further codified or revised; 2) the Moon Agreement is ratified by the spacefaring powers with no further codification or revisions; and 3) the Moon Agreement is abandoned and the OST governs lunar activities. In considering these scenarios, it is necessary to remember that the sources for space law do not exist in isolation, they are found in terrestrial precedent. In order to assess the governance of the Moon, the inquiry logically begins with an examination of other global commons. This approach is of practical importance as terrestrial analogs are a source of space law.39

Plan doesn’t violate the OST

Brearley 6—University of Southampton research student (Andrew, “Mining the Moon: Owning the Night Sky?”, Astropolitics, 4:43-67, OCRed, ZBurdette)

In short, the OST provides little indication regarding the legal implications of mining the Moon. The treaty was designed to man-age the early exploration of space, specifically the imminent initial lunar landings, and it does not address itself to the possibilities of  economic exploitation, like mining. As with the Moon Agreement, the OST provides broad principles under which activities on the Moon can be conducted, but it does not provide legal clarity or details.

The fact that no space powers ratified the Moon Agreement can be seen evidence that it has no relevance to their lunar intentions. Indeed, as the CHM has yet to have a large role in international politics, there is a strong argument that it is of more philosophical rather than practical importance, a proposition which is further emphasized by the US not ratifying UNCLOS III. Concomitantly, spacefaring states have made statements to the existence, and validity, of the principles expressed within the Moon Agreement, and the manner in which it conceptualizes lunar resources. For example, when discussing the issue of utilizing the Moon, China specifically referred to using its resources for the benefit of all humanity. While discussing the discovery of ice on the Moon, NASA’s website specifically addresses the issue of ownership,67 and it affirms the principles of the OST that the Moon is not subject to ownership; although the US may have discovered lunar ice, it cannot claim to own it.

These examples demonstrate that spacefaring states, by and large, intend to adhere to the spirit of space law, specifically the OST, which all spacefaring states ratified. This does not resolve the outstanding legal questions. All states may be willing to adhere to the principle that none of them can appropriate the Moon, yet this merely emphasizes the deficiency in addressing the legal means by which lunar resources can be exploited.

AT: Spending / Economy Disads
Space exploration and mining independently solve the economy- creates new products, expands industries, and leads to new infrastructure.

Meyer 10 (Winter, Zach, Northwestern Journal of International Law and Business Issue 30 Volume 1, “

Private Commercialization of Space in an International Regime: A Proposal for a Space District”, http://www.iew.unibe.ch/unibe/rechtswissenschaft/dwr/iew/content/e3870/e3985/e4139/e6404/sel-topic_4-privatecommercial_ger.pdf) NYan

[*244] The vacuum of space, the absence or reduction of gravity, and the extremes in temperature provide an ideal environment for the material processing necessary in many manufacturing industries, including metallurgy, pharmaceuticals, semiconductors, genetic engineering, and molecular electronics. n13 The vacuum that exists in space permits enhanced or perfect crystallization of certain substances. n14 Therefore, in space, the production of these substances can be accomplished much more efficiently than on Earth - seven hundred times more efficiently and four times more purely. n15 These conditions make possible substantial scientific advances in the areas of medicine n16 and pharmacology, n17 and industrial advances in electronics, n18 glass, n19 and metallurgy. n20

Commercial profit is sure to attach to the above scientific and industrial advances as well. Cheaper drugs, electronic components, and building materials mean higher profits for those companies willing to invest in space. Furthermore, the construction of a space infrastructure would stimulate all levels of the economy. n21 In fact, space exploration and development has already birthed a multi-billion dollar industry. n22 Last decade's telecommunications boom spurred the initial development of a commercial space infrastructure: the building, launching, and maintaining [*245] of communications satellites. n23 And now the infrastructure is rapidly evolving to accommodate the newest visitors to space: tourists. n24 "More space activity" translates into "more necessary infrastructure" and "more economic stimulus." 

The potential for future commercial profit from developing space infrastructure will also depend on another imminent space activity - space mining. The minable resources located on the Moon and in near-Earth asteroids are both immense and valuable. n25 These extra-terrestrial resources are probably necessary to build a comprehensive space infrastructure: it simply costs too much to blast industrial materials in mass out of Earth's gravity. n26
AT: Threat Con K
Space threat discourse leads to cooperation to make Earth a better place

Hays, 11 – Senior Scientist for the Science Applications International Corporation supporting the Plans and Programs Division of the National Security Space Office (Peter L. Hays, Toward a Theory of Spacepower, Institute for National Strategic Studies National Defense University, “Chapter 28: Space Law and the Advancement of Spacepower,” ed. Charles D. Lutes and Peter L. Hays, http://www.ndu.edu/press/lib/pdf/spacepower/spacepower.pdf)RK 

Other impediments to further developing space law are exacerbated by a lack of acceptance in some quarters that sustained, cooperative efforts are often the best and sometimes the only way in which humanity can address our most pressing survival challenges. Cosmic threats to humanity's survival exist and include the depletion of resources and fouling of our only current habitat, threats in the space environment such as large objects that could strike Earth and cause cataclysmic damage, and the eventual exhaustion and destruction of the Sun. The message is clear: environmental degradation and space phenomena can threaten our existence, but humanity can improve our odds for survival if we can cooperate in grasping and exploiting survival opportunities. Law can provide one of the most effective ways to structure and use these opportunities. Sustained dialogue of the type this volume seeks to foster can help raise awareness, generate support for better space law, and ultimately nurture the spacepower needed to improve our odds for survival.
AT: Value to Life Impacts
Plan reinvigorates excitement within the populace

Benaroya 10—Professor Department of Mechanical & Aerospace Engineering Director, Center for Structures in eXtreme Environments Rutgers, the State University of New Jersey (Haym, “Turning Dust To Gold: Building a Future on the Moon and Mars”, OCRed, ZBurdette)

1.1 The epic vision of and for space

When we consider the lives of great people, we generally see a vision that they held on to from the time that they were young -- their goals were eventually achieved at great personal sacrifice and cost. A long-term view was crucial to guide the day-to-day efforts of such a person. Similarly, when we view the histories of nations, we can trace the successful efforts of a nation and a people to a single-minded focus where the nation acts as one, with determination, usually under a single leader that has articulated that goal.
This is true in war and in peace. In war, outside forces focus the nation's attention effectively since the nation's survival is at stake. In peace, that focus must evolve through a national discussion. Peacetime, or a lack of obvious national threat, can be a difficult time for a nation because democracy allows multiple factions with different goals to evolve, making the achievement of any one of those goals very challenging.
Effective leaders are those with a vision for their nation that goes beyond the day-to-day. While visions that benefit those currently alive can be effective, a na​tion truly needs a vision that benefits the children and their children. In such an instance, politics may take a back seat to the shared and larger view of the human purpose. This is an epic vision. The goals of the nation, its leaders, and its people synchronize — friction to this effort becomes minimal—and achieving the vision becomes paramount to all.
The first trek to the Moon by the United States during the decade of 1960 had its focus enforced by the Soviet space program and the Cold War. Had the Soviets not succeeded in placing man and machine into orbit, it seems unlikely that the U.S. would have viewed a similar effort as urgent. There were many events that pointed the U.S. in the direction of the Moon.
The marshaling of resources was unprecedented outside of a war effort. Kennedy's goal of sending men to the Moon before the end of the decade fell within the calculus of the Cold War between the U.S. and the Soviet Union. The U.S. space effort gained its determination from the competition of an effective and powerful Soviet space effort.
An epic (from Greek: [random greek gibberish]) is a lengthy narrative poem, normally concerning a serious subject containing details of heroic deeds and events significant to a culture or nation. An epic hero embodies the values of the civilization. The hero generally participates in a repeated journey or quest, faces adversaries that try to defeat him in his journey, and returns home significantly transformed by his journey. The epic hero illustrates traits, performs deeds, and exemplifies the values of the society from which the epic originates. Many epic heroes are recurring characters in the legends of their native culture.
An epic vision for a nation has similar traits. The vision is a reflection of how that society views itself and its place in the world and across time. Effective leaders of nations have created such epic visions for their nation. This has happened in democracies as well as dictatorships. In dictatorships, the people are coerced into accepting the vision and have little choice about their participation. In democracies, the leaders have the more difficult role since they must convince by dint of rational and emotional discourse that their view for the nation is a good one and it must resonate with the views of a substantial majority of the people. It is that resonance that focuses everyone's energies along the same vector that points to the long-term goals of the society.
Space has been an epic vision. Kennedy created that resonance of purpose with the citizenry who were equally worried that a Soviet advantage in space would create multiple dangers to the United States ---- physically, socially, and psychologi​cally. Similarly, the Soviets viewed success in space as a measure of little worthiness of their society and its structure. Bush's 2004 speech was an attempt to recreate that epic vision for the American return to the Moon. Unfortunately, much in the same way that Apollo faded away in the early 1970s due to the Vietnam War and government deficits, the return to the Moon was always on society's back burner. Barely enough resources were allocated to NASA. 'Whenever the manned space program appeared in the national media it was for negative reasons, either budget or technical woes.
But there had been general public support of NASA, and Congress also believed in the program even though it was in a major struggle over enormous budget deficits and international crises. But with time NASA solved the technical problems and landed astronauts on the Moon in 9094.
Once that threshold was passed, inertia developed along with a broad public interest. Success breeds support. People were excited and many started to feel as though they were a part of the adventure. The space program was now owned by the general population and the media had numerous stories about the technologies and the people making it happen. Space became a very positive force in American society as well as with the peoples of nations that were part of the effort.

AT: K Anti-Space Alts

The alternative will crush U.S. hegemony and the economy

Jakhu & Buzdugan, Institute of Air and Space Law, McGill University, 8 (September 2008, Ram & Maria, Astropolitics, “DEVELOPMENT OF THE NATURAL RESOURCES OF THE MOON AND OTHER CELESTIAL BODIES: ECONOMIC AND LEGAL ASPECTS,” Volume 6, Number 3, JMP)

There is a dramatic shift going on in the space industry. While commercial space products and services are being increasingly utilized by military forces,30 commercial enterprises have become users of military space assets.31 To illustrate, the U.S. military’s Global Positioning System (GPS) is very important to civilian population uses, and it is estimated that 18,000 people worldwide were saved with the help of satellite-aided search and rescue with 5,000 of those in the U.S.32 GPS has also become a lucrative business for the civilian sector. The implication of this new relationship of interdependence, according to retired General Lance W. Lord, former Commander of U.S. Air Force Space Command, is that ‘‘Removing space capabilities from our [American military] way of life would not only cripple our combat forces, but it would have catastrophic consequences on our entire economy.’’33 

