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1NC Shell 1/3
NASA is adequately funded, but new policies will require tradeoffs

HARWOOD 2/14 (William; Reporter covering US space activity since 1984, “NASA 2012 Budget Reflects ‘Tough Choices,’ Uncertain Outlook,” http://news.cnet.com/8301-19514_3-20031912-239.html, 2011, RK)

Faced with reduced funding and an uncertain outlook, NASA's $18.7 billion fiscal 2012 budget prioritizes the Obama administration's major goals and objectives, focusing on maintaining the International Space Station, retiring the shuttle and ramping up efforts to spur development of commercial manned spacecraft. The budget also reflects the administration's commitment to building a new heavy-lift rocket and a crew capsule that could be used for deep-space exploration. But the budget follows the administration's proposal to freeze federal funding at 2010 levels for the next five years, resulting in a $276 million decrease for NASA compared to the agency's 2011 budget. Until Congress weighs in with actual funding, it's not clear when a viable United States manned spacecraft will emerge to service the station or when eventual deep-space missions might occur. In the meantime, with the shuttle's retirement looming after a final three missions, NASA will continue to rely on Russia to provide transportation to and from the space station aboard Soyuz spacecraft at about $55 million a seat. "This budget requires us to live within our means so we can invest in our future," NASA Administrator Charlie Bolden told reporters. "It maintains our strong commitment to human spaceflight and new technologies. It establishes critical priorities and invests in excellent science, aeronautics research and education programs that will help us win the future." Because "these are tough fiscal times, tough choices had to be made," he said. "Our No. 1 priority is safely flying out the shuttle and maintaining the safety and well being of the American astronauts currently living and working in space." NASA is working under a continuing resolution that requires the agency to operate at 2010 funding levels. The $19 billion fiscal 2011 budget remains in limbo, as does precise funding to begin ramping up work on commercial manned spacecraft, the new heavy lift launcher and the multipurpose crew vehicle NASA is planning for deep-space exploration. The new budget funds the congressionally mandated Space Launch System heavy-lift rocket and the Multi-Purpose Crew Vehicle at roughly the same levels that were authorized in the 2011 budget: $1.8 billion for the rocket and $1 billion for the crew capsule. Closer to home, NASA managers hope the private sector can design, build, and test commercial manned spacecraft for initial flights somewhere between 2014 and 2016 to carry astronauts to and from the International Space Station. The 2012 budget includes $850 million to kick-start development. "It's clearly a function of what funding's available," said Bill Gerstenmaier, chief of space operations at NASA headquarters. "But for planning purposes, we've been looking in the 2014, '15 or '16 time frame, somewhere in there for crew. But the proof of the pudding is when we actually start getting some concrete budgets and start getting some real plans and start to see some real proposals." Space science would receive just over $5 billion in the 2012 budget, a slight increase over the yet-to-be-implemented 2011 budget, while space operations, which includes the shuttle and station programs, drops $1.16 billion to $4.3 billion in 2012. The reduction is due in large part to the shuttle's retirement. All of those funding levels are frozen through 2016--projected spending in 2013 through 2016 is shown as "notional"--and until Congress gives its final approval, design details and target dates are nebulous. "Any budget takes place in a context," said Elizabeth Robinson, NASA's chief financial officer. "Perhaps the context this year is a little more complicated than others but as always, it's a combination of internal and external factors. Both an internal and external factor is we still don't know what's happening to our funding levels in 2011. The agency is proceeding in all of its programs, but commitments to life cycle costs and launch dates are likely to be impacted by whatever we get in 2011." In the wake of the 2003 Columbia disaster, the Bush administration ordered NASA to finish the space station and retire the shuttle by the end of fiscal 2010. Using money freed up by the shuttle's retirement and the end of station assembly, NASA was told to develop a program to return astronauts to the moon for long-duration stays by the early 2020s. NASA developed the Constellation program to meet those objectives and began designing low-Earth orbit and heavy lift versions of a new shuttle-derived rocket known as Ares and a new crew capsule, called Orion, that could fly to the station and, eventually, deep-space targets. The Obama administration canceled the Constellation program last year, deciding it was not affordable. Instead, the administration favored a "flexible path" approach laid out by a blue-ribbon panel that called for relying on the private sector to ferry astronauts to and from the station. NASA was to focus on developing a new architecture for visiting a variety of deep-space targets including nearby asteroids and, eventually, Mars. After lengthy discussions between NASA, Congress, and the White House, the agency opted to use a variant of the Constellation program's Orion capsule as a reference design for a deep-space capsule and a less powerful version of the Ares V moon rocket. In legislation passed last year, NASA was told to build the new rocket by 2016. The agency responded in January that it would not be able to deliver given the expected funding. And that was before the proposed spending freeze. "In this time of necessary budget cuts, NASA does well compared to most other agencies," Sen. Bill Nelson, D-FL, the architect of the heavy-lifter legislation, said in a statement. "But the president's budget does not follow the bipartisan NASA law Congress passed late last year. The Congress will assert its priorities in the next six months." Given the budget uncertainty in Washington, it's not clear when any of these new systems might fly. But Bolden said he's convinced NASA and its private-sector partners will deliver in the end. "Trust me. I wouldn't be doing this if I didn't think it could work," he said.
1NC Shell 2/3
Budget Cuts snowball – turns the case

BRADY ’09 (Kyle; “The Decimation of a Generation’s Future,” Daily Kos, http://colonialserf.blogspot.com/2009/06/decimation-of-generations-future.html, 6/22, CD)

Programs are going to be cut, funding to states lessened, and our dreams shattered, since all of history shows us the lawmakers will protect themselves and their interests first, and be concerned about the general welfare of the population at a later point. NASA, the ultimate embodiment of American frontierism, is already on the chopping block, with massive budget cuts and restrictions likely coming down the pipe – despite being a crucial part of our future, both in terms of space exploration and technological innovation. And it will likely be a vicious cycle. Funding cuts results in less interest and progress, creating less gains in a given area, which, in turn, will result in more funding cuts. 

…and that undermines the economy and U.S. leadership

SMITH 5/18 (Josh; National Journal, “As Shuttle Program Winds Down, Uncertainty Looms for NASA,” http://mobile.nationaljournal.com/tech/as-shuttle-program-winds-down-uncertainty-looms-for-nasa-20110518, 2011, MM)

Congress has yet to fully decide what that next step is. NASA often finds itself squeezed between competing interests in Washington. In 2009, President Obama halted a plan to send astronauts back to the moon, but this year Congress—with an eye to home-state jobs—appropriated $3.8 billion to fund a so-called "heavylift" rocket program for an undetermined destination. Obama has called for more spending on climate science, commercial rockets, the International Space Station, and a new generation of space-exploration technology. Congress has generally been skeptical of plans to use more commercial space services. The space shuttle Endeavour took off Monday; the last shuttle mission is scheduled for July. NASA could be vulnerable, as the end of the space shuttle program coincides with efforts to slash government spending. Lawmakers and witnesses at the hearing pointed fingers at congressional and White House proposals to cut NASA’s budget. Obama’s latest budget proposal froze NASA’s budget at 2010 levels while House Republicans called for up to $379 million in cuts. Reducing space budgets may be an attractive option, but in the long term it could hurt the U.S. economy, said Frank Slazer, vice president of the Aerospace Industries Association. “While cutting the federal deficit is essential to assuring our economic future, cutting back on exploration investments is a penny-wise but pound-foolish approach that will have infinitesimal impact on the budget deficit,” he said. “Cutting exploration further threatens our economic growth potential and risks our continued national technical leadership overall, even as emerging world powers increase their investments in this important arena.” Space exploration has real impact back on earth, said Republican Sen. Marco Rubio, who represents Florida, which hosts the Kennedy Space Center and other NASA facilities and space industries. “America’s space program is not something we simply do for fun,” he said. “Many industries exist because of the space program.” Rubio called for a better-defined goal for NASA. And losing the competitive edge in space could undermine American economic power and national security, said Elliot Pulham, CEO of the Space Foundation. "The mastery of space has always carried with it a not-so-subtle message to friend and foe: 'This is what we are capable of. You want to work with us. You want to be our friend. You want to follow our lead. You do not want to challenge us,'" he said. 

1NC Shell 3/3
The impact is global nuclear war

KHALILZAD 11. [Zalmay, former US ambassafor to Afghanistan, Iraq and the UN, overall badass, “The Economy and National Security” Feb 8 -- National Review Online] 
Today, economic and fiscal trends pose the most severe long-term threat to the United States' position as global leader. While the United States suffers from fiscal imbalances and low economic growth, the economies of rival powers are developing rapidly. The continuation of these two trends could lead to a shift from American primacy toward a multi-polar global system, leading in turn to increased geopolitical rivalry and even war among the great powers.  The current recession is the result of a deep financial crisis, not a mere fluctuation in the business cycle. Recovery is likely to be protracted. The crisis was preceded by the buildup over two decades of enormous amounts of debt throughout the U.S. economy -- ultimately totaling almost 350 percent of GDP -- and the development of credit-fueled asset bubbles, particularly in the housing sector. When the bubbles burst, huge amounts of wealth were destroyed, and unemployment rose to over 10 percent. The decline of tax revenues and massive countercyclical spending put the U.S. government on an unsustainable fiscal path. Publicly held national debt  rose from 38 to over 60 percent of GDP in three years.  #ad#Without faster economic growth and actions to reduce deficits, publicly held national debt is projected to reach dangerous proportions. If interest rates were to rise significantly, annual interest payments -- which already are larger than the defense budget -- would crowd out other spending or require substantial tax increases that would undercut economic growth. Even worse, if unanticipated events trigger what economists call a 'sudden stop' in credit markets for U.S. debt, the United States would be unable to roll over its outstanding obligations, precipitating a sovereign-debt crisis that would almost certainly compel a radical retrenchment of the United States internationally.  Such scenarios would reshape the international order. It was the economic devastation of Britain and France during World War II, as well as the rise of other powers, that led both countries to relinquish their empires. In the late 1960s, British leaders concluded that they lacked the economic capacity to maintain a presence 'east of Suez.' Soviet economic weakness, which crystallized under Gorbachev, contributed to their decisions to withdraw from Afghanistan, abandon Communist regimes in Eastern Europe, and allow the Soviet Union to fragment. If the U.S. debt problem goes critical, the United States would be compelled to retrench, reducing its military spending and shedding international commitments.  We face this domestic challenge while other major powers are experiencing rapid economic growth. Even though countries such as China, India, and Brazil have profound political, social, demographic, and economic problems, their economies are growing faster than ours, and this could alter the global distribution of power. These trends could in the long term produce a multi-polar world. If U.S. policymakers fail to act and other powers continue to grow, it is not a question of whether but when a new international order will emerge. The closing of the gap between the United States and its rivals could intensify geopolitical competition among major powers, increase incentives for local powers to play major powers against one another, and undercut our will to preclude or respond to international crises because of the higher risk of escalation.  The stakes are high. In modern history, the longest period of peace among the great powers has been the era of U.S. leadership. By contrast, multi-polar systems have been unstable, with their competitive dynamics resulting in frequent crises and major wars among the great powers. Failures of multi-polar international systems produced both world wars.  #page#American retrenchment could have devastating consequences. Without an American security blanket, regional powers could rearm in an attempt to balance against emerging threats. Under this scenario, there would be a heightened possibility of arms races, miscalculation, or other crises spiraling into all-out conflict. Alternatively, in seeking to accommodate the stronger powers, weaker powers may shift their geopolitical posture away from the United States. Either way, hostile states would be emboldened to make aggressive moves in their regions.  As rival powers rise, Asia in particular is likely to emerge as a zone of great-power competition. Beijing's economic rise has enabled a dramatic military buildup focused on acquisitions of naval, cruise, and ballistic missiles, long-range stealth aircraft, and anti-satellite capabilities. China's strategic modernization is aimed, ultimately, at denying the United States access to the seas around China. Even as cooperative economic ties in the region have grown, China's expansive territorial claims -- and provocative statements and actions following crises in Korea and incidents at sea -- have roiled its relations with South Korea, Japan, India, and Southeast Asian states. Still, the United States is the most significant barrier facing Chinese hegemony and aggression.  #ad#Given the risks, the United States must focus on restoring its economic and fiscal condition while checking and managing the rise of potential adversarial regional powers such as China. While we face significant challenges, the U.S. economy still accounts for over 20 percent of the world's GDP. American institutions -- particularly those providing enforceable rule of law -- set it apart from all the rising powers. Social cohesion underwrites political stability. U.S. demographic trends are healthier than those of any other developed country. A culture of innovation, excellent institutions of higher education, and a vital sector of small and medium-sized enterprises propel the U.S. economy in ways difficult to quantify. Historically, Americans have responded pragmatically, and sometimes through trial and error, to work our way through the kind of crisis that we face today.  The policy question is how to enhance economic growth and employment while cutting discretionary spending in the near term and curbing the growth of entitlement spending in the out years. Republican members of Congress have outlined a plan. Several think tanks and commissions, including President Obama's debt commission, have done so as well. Some consensus exists on measures to pare back the recent increases in domestic spending, restrain future growth in defense spending, and reform the tax code (by reducing tax expenditures while lowering individual and corporate rates). These are promising options.     The key remaining question is whether the president and leaders of both parties on Capitol Hill have the will to act and the skill to fashion bipartisan solutions. Whether we take the needed actions is a choice, however difficult it might be. It is clearly within our capacity to put our economy on a better trajectory. In garnering political support for cutbacks, the president and members of Congress should point not only to the domestic consequences of inaction -- but also to the geopolitical implications.  As the United States gets its economic and fiscal house in order, it should take steps to prevent a flare-up in Asia. The United States can do so by signaling that its domestic challenges will not impede its intentions to check Chinese expansionism. This can be done in cost-efficient ways.  While China's economic rise enables its military modernization and international assertiveness, it also frightens rival powers. The Obama administration has wisely moved to strengthen relations with allies and potential partners in the region but more can be done.  #page#Some Chinese policies encourage other parties to join with the United States, and the U.S. should not let these opportunities pass. China's military assertiveness should enable security cooperation with countries on China's periphery -- particularly Japan, India, and Vietnam -- in ways that complicate Beijing's strategic calculus. China's mercantilist policies and currency manipulation -- which harm developing states both in East Asia and elsewhere -- should be used to fashion a coalition in favor of a more balanced trade system. Since Beijing's over-the-top reaction to the awarding of the Nobel Peace Prize to a Chinese democracy activist alienated European leaders, highlighting human-rights questions would not only draw supporters from nearby countries but also embolden reformers within China.    #ad#Since the end of the Cold War, a stable economic and financial condition at home has enabled America to have an expansive role in the world. Today we can no longer take this for granted. Unless we get our economic house in order, there is a risk that domestic stagnation in combination with the rise of rival powers will undermine our ability to deal with growing international problems. Regional hegemons in Asia could seize the moment, leading the world toward a new, dangerous era of multi-polarity. 
Yes Funding Now
NASA is adequately funded now

WEAVER 2/14 (David; Associate Administrator for the Office of Communications – NASA, “NASA Announces Fiscal Year 2012 Budget,” http://www.nasa.gov/home/hqnews/2011/feb/HQ_11-041_NASA_Budget.html, 2011, RK)
NASA announced Monday an $18.7 billion budget request for fiscal year 2012 that supports a reinvigorated path of innovation, technological development and scientific discovery. The budget supports all elements of NASA's 2010 Authorization Act, which was passed by a strong bipartisan majority of Congress and signed into law by President Obama. 

"This budget requires us to live within our means so we can invest in our future," NASA Administrator Charles Bolden said. "It maintains our commitment to human spaceflight and provides for strong programs to continue the outstanding science, aeronautics research and education needed to win the future." 

The NASA budget includes $4.3 billion for the Space Shuttle and International Space Station programs, $5 billion for science, $3.9 billion for future exploration systems and $569 million for aeronautics research. 

"This budget demonstrates the administration's commitment to maintaining NASA's leadership role in space," Deputy Administrator Lori Garver said. "It puts us on a path to out-innovate, out-educate and out-build the rest of the world." 

The budget supports the transition of the space shuttle program's workforce and facilities when the fleet retires this year after 30 years of service. Among the program's many historic accomplishments is the construction of the International Space Station. The station will operate until at least 2020, allowing NASA to fully use it as a technology test-bed and national laboratory for human health research. While continuing to work with its international partners on station activities, NASA will select a non-profit organization to stimulate, develop and manage research activities on the U.S. portion of the station. 

NASA has prioritized funding for its partnership with the commercial space industry to facilitate crew and cargo transport to the station. Companies will innovate to provide safe, reliable and cost effective access to low Earth orbit. NASA also will invest in the flight systems to take humans beyond low Earth orbit, including a deep space capsule and heavy lift rocket, and key research and technology to enable the long journeys. 

NASA's science budget supports new missions and continued operations of the many observatories successfully studying Earth and space. The agency will launch the Mars Science Laboratory in fiscal year 2012 and continue work on a wide range of astrophysics, heliophysics and Earth science missions. 

The 2012 budget request continues NASA's commitment to enhancing aviation safety and airspace efficiency, and reducing the environmental impact of aviation. NASA also remains dedicated to developing the next generation of technology leaders through vital programs in science, technology, engineering and mathematics. 

"We had to make some tough choices, but the budget gives us a plan for sustainable and affordable exploration," said NASA's Chief Financial Officer Elizabeth Robinson. "We're looking at new ways of doing business that improve program management and delivers even greater results to the American taxpayers."
NASA Funding R&D Now

NASA spending focused on R&D over exploration

SPACE TRAVEL 6/8 (Staff Writers, “NASA Spending Shift to Benefit Centers Focused on Science and Technology,” http://www.space-travel.com/reports/NASA_Spending_Shift_to_Benefit_Centers_Focused_on_Science_and_Technology_999.html, 2011, AR)

Euroconsult along with the consulting firm Omnis have announced the findings of a study foreseeing a significant shift in NASA spending toward Earth science and R and D programs and away from legacy spaceflight activities.

According to the report "NASA Spending Outlook: Trends to 2016," NASA's budget, which will remain flat at around $18.7 billion for the next five years, will also be characterized by significant shifts from space operations to technology development and science.

With the shift in budget authority, NASA Centers focused on Earth observation, space technology, and aeronautics will see increases in funding, while those involved in human spaceflight will see major funding reductions. Indeed, the termination of the Space Shuttle program will lead to a budget cut over $1 billion for Space Operations, resulting in a 21% budget cut for the Johnson Space Center. Overall, the agency's budget for R and D will account for about 50% of all NASA spending.

"Budget allocation across Centers will vary greatly," said Steve Bochinger, President of Euroconsult North America. "As NASA shifts priorities for human spaceflight from Shuttle operations to Human Exploration Capabilities and commercial spaceflight, the budget will be redirected to a range of technology development programs. Likewise, as NASA shifts its science mission focus away from space science to Earth science, the science budget will be redistributed among centers."

This shift in NASA's priorities will also affect the agency's contract spending. As large legacy programs end, new research and development programs will be initiated. This turnover of programs should provide many new contracting opportunities over the next five years, especially at Research Centers. The Euroconsult/Omnis report details these changes.

"The uniqueness of this report is that it brings together in one picture NASA's budget, spending and contracting, providing insights into opportunities created by the new NASA direction," said Bretton Alexander, Senior Consultant for Omnis.

NASA Funding ISS Now

NASA funding focused on ISS

MOSKOWITZ 2/15 (Clara; Senior Writer – Space.com, “Commercial Spaceflight a Priority Under NASA’s Proposed Budget,” http://www.space.com/10867-nasa-budget-commercial-spaceflight.html, 2011, SW)

Given limited funding, the space agency has decided to prioritize the International Space Station (ISS), and the effort to stimulate private U.S. companies to build spacecraft capable of carrying crews there, NASA administrator Charles Bolden said at a press conference yesterday.

"It's difficult fiscal times and we had to make very difficult fiscal choices," Bolden said. "The centerpiece is ISS. If I want to sustain it and have it safe for crew, I need a way to get cargo and crews there as quickly and safely as possible. With that goal in mind, we changed the balance of funding to commercial crew and the vehicles themselves."

NASA's three space shuttles are set to retire this year, leaving NASA with a gap in its ability to ferry astronauts and cargo to the station, which is expected to operate for at least another nine years. Until private U.S. spacecraft are available, NASA will have to buy seats for its astronauts to ride aboard Russia's Soyuz capsules. (NASA sends some U.S. astronauts on Soyuz flights every year as part of a deal with the Russian Federal Space Agency.)

Where most sectors of NASA would receive less funding than was recommended in the NASA Authorization Act Congress passed in October 2010, commercial spaceflight would receive more money under the new budget blueprint. The Obama administration budget request offers $850 million for development of private spacecraft, while the bill only stipulated $500 million for 2012.

"With the extension of space station to at least 2020, making commercial crew successful is a high priority to close the gap," said Douglas Cooke, NASA's associate administrator for exploration systems. "The budget numbers have been increased to bring these on in a meaningful timeframe."

Given those levels of funding, Cooke said he would hope commercial spacecraft would be online by 2014 to 2016.

A/T: Cuts Now

No major budget cuts now, but funding issues could lead to scale backs

BHATTACHARJEE 4/12 (Yudhijit, Staff Writer for Science, “NASA Science Budget Holds Steady,” http://news.sciencemag.org/scienceinsider/2011/04/nasa-science-budget-holds-steady.html, 2011, SW)

In Congressional hearings over the past few weeks, NASA Administrator Charles Bolden has warned lawmakers that the space agency would have to scale back its plans for exploration and science if Congress funded NASA at a level considerably lower than the Administration's request of $19 billion for 2011. Congress appears to have been listening.

The deal struck by Democrats and Republicans late on 8 April grants $18.5 billion to NASA, just $200 million less than the 2010 level and $500 million below the President's 2011 request. Both science and space exploration have been spared any disastrous cuts.

There is $3.8 billion for the exploration directorate, which includes $1.8 billion for the development of a heavy-lift vehicle and $1.2 billion for building a multipurpose crew capsule to go into low-Earth orbit. The bill, H.R. 1473, also gives NASA permission to cancel the Constellation Program. Until now, NASA had been prevented from terminating Constellation, which was keeping it from starting on the new initiatives.

The Science Mission Directorate will get $4.945 billion, just $60 million short of what the President requested, and $452 million more than what it got in 2010. However, that amount seems unlikely to be enough to solve some of the science mission's financial difficulties, which includes an over-budget and behind-schedule James Webb Space Telescope. 

Despite cuts, NASA will be able to fund its current projects

MOSKOWITZ 4/15 (Clara; Senior Writer – Space.com, “NASA’s 2011 Budget Should Allow Flexibility Despite Cuts,” http://www.space.com/11411-nasa-2011-budget-cuts-constellation-funding.html, 2011, SO)

A new federal spending bill represents a cut to NASA's funding, but a lessening of restrictions on how the agency spends that money for the rest of this year. The new measure is a political compromise between democrats and republicans, and includes significant spending cuts in the 2011 federal budget. NASA will have to make do with about $18.5 billion, putting its budget roughly $240 million below last year's funding level. NASA and the rest of the federal government had been in limbo while lawmakers haggled over the budget. But on Thursday (April 14), Congress passed a spending measure called a continuing resolution that will cover the last five months of the year 2011. The new budget compromise followed a series of stopgap measures Congress had used to fund the government in lieu of agreeing on an official fiscal year 2011 budget. Experts said NASA will likely be able to accomplish most of the plans on the table under the new bill. "NASA will be able to do what it has to do until the next budget," space policy expert Roger Handberg, a political science professor at the University of Central Florida, told SPACE.com. "NASA has been survival mode since last fall when the first continuing resolution was put in place." The new budget at least frees NASA from a stifling provision under its 2010 budget that prevented it from cutting funding to the moon-bound Constellation program. Yet that program was canceled by President Barack Obama in early 2010, and NASA has been targeting new goals ever since. [NASA's Shuttle Program in Pictures] Now the space agency will finally be free to stop spending money on canceled Constellation projects. "The elimination of the Constellation provision will free up resources otherwise committed," Handberg said, saving NASA some of the money that it loses in the reduction of its annual budget. NASA leaders expressed gratitude that the agency can now move forward fully toward its new direction. "This bill lifts funding restrictions that limited our flexibility to carry out our shared vision for the future," NASA administrator Charles Bolden said in a statement. "With this funding, we will continue to aggressively develop a new heavy lift rocket, multipurpose crew vehicle and commercial capability to transport our astronauts and their supplies on American-made and launched spacecraft." Overall, Bolden admitted the need for spending cuts, and was optimistic that they agency would be able to do a lot with what it's given. "We are committed to living within our means in these tough fiscal times - and we are committed to carrying out our ambitious new plans for exploration and discovery," Bolden said. 

A/T: Non-Unique – Mars

MSL overruns won’t threaten programs

SVITAK 1/28 (Amy; Space News Staff Writer, “NASA’s Overbudget Mars Rover in Need of Another Cash Infusion,” http://www.spacenews.com/civil/110128-mars-rover-need-cash.html, 2011, NK) NOTE: Jim Green, director of NASA’s Planetary Sciences Division in the U.S. space agency’s Science Mission Directorate

 “The program office is on notice that they’ll have to skinny down,” Green said. “We have little flexibility to cut back our operating missions … although there is some. We’ll have to see what’s operating that should move on.”

NASA’s Spirit rover, for example, has been operating as a stationary science platform since getting stuck in a sand trap more than a year ago. The tiny rover’s 90-day primary mission ended in 2004.

Green said it is possible that the MSL cost increase could have an impact on non-Mars programs, and he did not rule out the potential to cancel approved missions currently under development.

However, even if Congress were to rollback NASA’s budget to its 2008 level — $17.3 billion versus the $19 billion requested for this year — the planetary division could probably scrape by without killing programs.

“I believe we can close the problem … without canceling anything, but I don’t know that for a fact,” he said, adding that cancellation of the division’s Lunar Atmosphere Dust Environment Explorer, a satellite slated to launch in 2012 that will orbit the Moon to determine the global density and composition of the lunar atmosphere, could be in the offing. In addition, the division could cancel missions in development under its New Frontiers and Discovery programs.

“All that stuff’s on the table,” he said. “But we’re not there yet.” 

A/T: Non-Unique – Spending Freeze

Spending freeze not jeopardizing missions

MOSKOWITZ 2/15 (Clara; Senior Writer – Space.com, “Commercial Spaceflight a Priority Under NASA’s Proposed Budget,” http://www.space.com/10867-nasa-budget-commercial-spaceflight.html, 2011, SW)

Despite a NASA spending freeze in the White House's new 2012 budget proposal, the space agency plans to prioritize commercial spaceflight in the hopes that American companies will soon be able to transport NASA astronauts to space.

Under President Barack Obama's proposed spending plan for the next fiscal year, which was announced yesterday (Feb. 14), NASA would receive an annual budget of $18.7 billion – the same amount it was allocated in 2010.

Yes Tradeoff – Freeze 1/2

NASA’s budget is frozen now – any new increases will trade off with space operations

SVITAK 6/16 (Amy; Staff Writer – Space News, “President’s Budget Freezes NASA at $18.7 Billion,” http://www.spacenews.com/civil/nasa-budget-frozen-presidents-request.html, 2011, JA)
The White House unveiled a 2012 budget blueprint Feb. 14 that freezes funding for NASA and other federal agencies at 2010 levels while continuing to invest in top priorities, including technology research and development, nurturing commercial space initiatives and building a heavy-lift rocket and multi-purpose crew vehicle for manned space missions beyond low Earth orbit.

The $18.7 billion top-line spending level President Barack Obama is seeking for NASA next year is roughly $300 million less than the 2011 budget plan he sent lawmakers last February and $750 million below the $19.45 billion recommended for the agency in the NASA Authorization Act of 2010, which Obama signed in October.

Obama's budget would put NASA more than $700 million behind the $19.45 billion forecasted for 2012 in the budget proposal the president sent Congress last year but never saw enacted.

Despite the flat request for 2012, the president's NASA budget provides at least some new funding for top priorities directed in the authorization measure, and in some cases exceeds levels set for specific programs. For example, if Obama’s request is approved, NASA would have $850 million to spend on commercial space initiatives in 2012, $350 million more than called for in the authorization act.

The request also calls for spending $1.024 billion on space technology research and exploration technology development, roughly $100 million more than the $923 million called for in the authorization act.

The request would fund $1.8 billion in 2012 to begin development of a new heavy-lift launch vehicle and $1 billion to continue developing NASA’s Orion crew capsule as directed in the NASA Authorization Act of 2010, which Obama signed into law in October. However, the combined $2.8 billion that would fund the development is less than half the roughly $4 billion congressional authorizers directed in the NASA bill.

Obama's proposal includes $1.78 billion for Earth science programs in 2012, some $160 million less than called for in the authorization act but still about $360 million more than the agency's current Earth science budget.

NASA's overall Science budget — which includes Earth science, astrophysics, heliophysics and planetary science —would top $5 billion in 2012, a roughly $500 million increase over the current budget but less than previously forecast.

These and other targeted increases would be funded by reducing NASA's Space Operations budget by $1.8 billion relative to the 2010 level. Those savings would be realized by retiring the space shuttle later this year.

The NASA budget is frozen – new policies have to trade off

MOSKOWITZ 2/14 (Clara; Senior Writer – Space.com, “President Obama Freezes NASA’s Budget at 2010 Levels,” http://www.space.com/10845-nasa-2012-budget-announcement-obama.html, 2011, MM)

The Obama administration has announced its 2012 budget request, which if approved would freeze spending for NASA and other federal agencies at 2010 levels for the next fiscal year.

The 2012 budget request allocates $18.7 billion for NASA, the same amount the agency received in 2010. That's about $300 million less than NASA received in the president's 2011 budget request.

"The times today are very difficult fiscally, and we're going to live within a budget," NASA administrator Charles Bolden said at a press conference today. "What we do has to be affordable, sustainable, and it has to make sense."

The move is part of an overall five-year freeze on non-security discretionary spending that the White House is proposing.

"The fiscal realities we face require hard choices," President Barack Obama wrote in his statement on the new budget. "A decade of deficits, compounded by the effects of the recession and the steps we had to take to break it, as well as the chronic failure to confront difficult decisions, has put us on an unsustainable course. That's why my budget lays out a path for how we can pay down these debts and free the American economy from their burden."

The new budget request applies to the 2012 fiscal year, which begins Oct. 1, 2011. This preliminary proposal, however, is likely to be modified by Congress. 
Yes Tradeoff – Freeze 2/2

NASA’s budget is frozen – Normal means is a tradeoff

SANTINI 2/14 (Jean-Louis; AFP, “Obama: Five-year freeze on NASA budget,” http://www.physorg.com/news/2011-02-obama-five-year-nasa.html, 2011, SW)

President Barack Obama on Monday proposed reining in expenses at NASA, sending a 2012 budget blueprint to Congress that calls for a five-year freeze on spending levels at the US space agency.

Obama would restrict NASA's budget to last year's levels, $18.7 billion annually through fiscal 2016. The figure represents a 1.6-percent decrease from the spending total the agency had sought for fiscal 2011, which ends in September.

"This budget requires us to live within our means so we can invest in our future," NASA Administrator Charles Bolden told a news conference.

Bolden sought to put a brave face on the budget limitations, saying the administration's proposal "maintains our commitment to human spaceflight" and research.

Experts said it reflected Washington's new fiscal reality, framed by voter frustration with excessive government spending.

"There is not a lot of money available," said John Logsdon, a former director of the Space Policy Institute in Washington.

Yes Tradeoff – Congress
Congress is hostile to space spending –  new policies require tradeoffs

SVITAK 1/28 (Amy; Space News Staff Writer, “NASA’s Overbudget Mars Rover in Need of Another Cash Infusion,” http://www.spacenews.com/civil/110128-mars-rover-need-cash.html, 2011, NK) NOTE: Jim Green, director of NASA’s Planetary Sciences Division in the U.S. space agency’s Science Mission Directorate

However, finding the additional money could prove challenging in the current budget environment. Although NASA’s Planetary Sciences Division had been slated for a 10 percent annual increase, to $1.49 billion, in 2011, Congress has yet to adopt a spending plan for the federal government this year, leaving NASA and other agencies operating at last year’s spending levels under a continuing resolution approved in December. In addition, Republican leaders in the U.S. House of Representatives are proposing to roll back discretionary spending even further, to 2008 levels, for most federal agencies, including NASA.

Green said the continuing resolution under which NASA will operate through at least March 4 gives the division $144 million less than the White House proposed for the current budget year, including a $115 million shortfall in the division’s Mars program, which is managed by the Jet Propulsion Laboratory (JPL) in Pasadena, Calif. Still, Green said his division is prepared to look internally for resources to cover the MSL cost growth, starting with JPL and the roughly $400 million budgeted for Mars exploration programs under the continuing resolution.

“The program office is on notice that they’ll have to skinny down,” Green said. “We have little flexibility to cut back our operating missions … although there is some. We’ll have to see what’s operating that should move on.”

Congress will force an internal tradeoff for new spending

SVITAK 3/29 (Amy; Senior Writer – Space.com, “NASA’s Budget Could Get Infusion From Other U.S. Departments,” http://www.space.com/11247-nasa-budget-funding-commerce-justice-departments.html, 2011, RZ)
Congressional appropriators could tap the funding accounts of the U.S. departments of Commerce and Justice to help cover what some see as a $1 billion shortfall in NASA’s $18.7 billion spending plan for 2012, which allocates less money for a heavy-lift rocket and crew capsule than Congress directed last year. “There’s over a billion-dollar difference between the budget request and the authorized levels in [20]12 for the launch system and the crew vehicle, and now that falls squarely back on the shoulders of [the appropriations committees] to try and figure out where to come up with that money,” said a panelist at a March 23 breakfast on Capitol Hill. Sponsored by Women in Aerospace (WIA), the breakfast was held under the Chatham House Rule, an 84-year-old protocol fashioned by the London-based nonprofit think-tank to promote frank discussion through anonymity. [What Obama and Congress Should Do for Spaceflight] The panelist, one of six whose names and job titles were circulated by WIA prior to the meeting, said funding requested in NASA’s 2012 spending plan does not square with levels Congress set in the NASA Authorization Act of 2010 that U.S. President Barack Obama signed into law in October. Specifically, the request called for spending $1.2 billion less than the $4 billion Congress authorized for the heavy-lift launch vehicle and crew capsule in 2012. At the same time, the request includes $350 million more than the $500 million Congress authorized to nurture development of commercial vehicles to deliver cargo and crews to the International Space Station after the space shuttle retires later this year. Consequently, the panelist said, it is now up to congressional appropriators “to find a billion dollars in other places in NASA to pay for those activities or to decide to make those tradeoffs and take that money out of the departments of Commerce or Justice or the other agencies that are funded in the same bill as NASA.” NASA’s annual appropriation is part of a broader spending package totaling nearly $65 billion that funds the U.S. Commerce and Justice departments, the National Science Foundation, the National Institute of Standards and Technology and related agencies. But with NASA and other federal agencies operating in a fiscally constrained environment, the panelist said Congress could struggle to fund new multibillion-dollar programs next year. “It’s not impossible but the ability to do that is severely constrained in the environment we’re working in now, and that’s exacerbated by budget requests coming up from the administration that don’t track with the authorization,” the panelist said. Congress has yet to pass an appropriations bill for 2011, leaving NASA and most federal agencies to subsist at 2010 spending levels in the current budget year. The panelist said passing spending legislation for NASA “is a complicated and challenging thing this year, and it will be again next year” given a fiscal climate that has changed dramatically authorized funding levels for the space agency were set last fall. However, the panelist said the appropriations subcommittees that fund NASA are “very supportive of the agency, they’re supportive of the authorization, they want to see NASA get as close as possible to those authorized levels, so that will be a work in progress.”
Science Budget Internal Link

New exploration trades off with the science budget
Chyba, Professor of Astrophysical Sciences and International Affairs - Princeton University, May 19 2011 {Christopher, “Hearing on Contributions of Space to National Imperatives”, http://www.spaceref.com/news/viewsr.html?pid=37102} CD
 
Moreover, if NASA's space science budget is not protected, it could be raided to fund cost overruns in the human program. Human spaceflight, if it is to be justified and sustained, needs to be aligned with national priorities. Were key space-based research to be cut to fund human spaceflight, human spaceflight would be put into opposition with those priorities. This would serve neither science nor the future of human spaceflight well. We live in a time of extraordinary discoveries about outer space. We have learned that early Mars had standing liquid water on its surface, and that the resulting sedimentary rocks are still accessible. These are the kind of rocks that can contain information about the early martian environment, or even microfossils should life ever have existed on that world. We've learned that there are many other ocean worlds in our Solar System--moons of the outer planets that host liquid water oceans beneath their ice covers that are as big as our own. We've learned that solar systems are common, and that the arrangement of planets in our own is but one of a vast array of possibilities. And we've learned that most of the mass-energy of the Universe is not made up of the kind of matter we are familiar with here on Earth--and that we don't quite know what this more exotic mass-energy is. Human spaceflight should be an ally in, and certainly not an opponent of, these momentous discoveries. Third, the Human Spaceflight Committee report called for the government's space agency to concentrate on the hardest technological problems associated with our goals in space flight. For the rest, including sending astronauts into low-Earth orbit, the commercial sector should play a bigger role. The commercial sector should "fill in" behind NASA, while NASA spearheads exploration out into the Solar System. In fostering a robust commercial sector, NASA's role would include funding, in a disciplined way, the development of capabilities by a number of commercial actors, developing the technologies to underpin future exploration, and providing an ongoing market pull for the commercial sector by providing destinations--whether this is the ISS or destination projects, such as the development and implementation of potentially game- changing capabilities such as fuel depots in space. Fourth and finally, the Committee report called for budget and schedule reality. The report argued that the budget then foreseen for human spaceflight--$99 billion over ten years--would not allow NASA to do anything beyond low-Earth orbit. NASA could afford to pay for the new rockets and crew vehicle that would replace the space shuttle and make it possible to journey outward, but not for systems to land on the Moon or for operations on a path to take astronauts to asteroids or to fly around Mars. The report suggested that in order to do both--to develop the new systems and to fly them to destinations beyond low-Earth orbit--would require an increase in NASA's budget of around $3 billion per year. 
ISS Budget Internal Link
Funding is zero sum – new policies compromise the ISS
HECHT ’02 (Jeff; Writer for New Scientist, “NASA’s Budget Trouble Threatens Safety,” http://www.newscientist.com/article/dn2022-nasas-budget-trouble-threatens-safety.html, RK)
Tight NASA budgets threaten the safety of the space shuttle and the International Space Station, an independent safety panel has warned. Last year in its annual report, the Aerospace Safety Advisory Panel warned NASA it needed better long-term planning to assure safety of the ageing shuttle fleet and the ISS. The new report says "the Panel's safety concerns have never been greater". It blames tight budgets and a concentration on short-term "program survival" for preventing the long-term planning needed to assure continued safety. "The efforts to make the budget a zero-sum game are going to erode safety if they continue," panel chairman Richard Blomberg told New Scientist. NASA has done a good job of assuring each mission is safe, but lacks the money to invest in vital long-term projects. Complex systems like the shuttle change as they age, he says, "and you may find yourself in some uncharted territory where safety can be compromised". The panel has been advising NASA since the Apollo era. Congress created it after a 1967 fire killed three astronauts on the ground. NASA designed the shuttle to operate for 10 years or 100 missions, with the fleet flying 60 times each year. Although the flight schedule has been sharply reduced, the shuttles now are going to be used for at least 30 years. That lifetime could be possible with continual updates and improvements, Blomberg says, but NASA lacks the money to worry about tomorrow when it has to ensure the safety of today's launch. Apollo-era infrastructure and a shrinking and ageing support staff pose additional problems. The massive Vehicle Assembly Building at the Kennedy Space Flight Center in Florida was built in the 1960s to stack Saturn moon rockets. "A lot of test equipment in the program still runs on vacuum tubes," says Blomberg. Engineers and technicians have been able to keep that vital custom-built equipment running for decades, but the experts are reaching retirement age and key components such as tubes are getting hard to find. Although a formal response to the report is months away, Blomberg says NASA administrator Sean O'Keefe seemed receptive. O'Keefe wants to look at alternatives, comparing the costs and benefits of overhauling old facilities with building new ones better-matched to current needs. "NASA has always given a fair and thoughtful response to our findings," says Blomberg, though he acknowledges that he does not have to find the money to implement them. 

James Webb Link
James Webb is massively expensive – will require budget tradeoffs

ATKINSON ’10 (Nancy; Universe Today, “Costs for James Webb Telescope Soar – Again,” http://www.universetoday.com/78101/costs-for-james-webb-telescope-soar-again/, 11/10, NK)
The price tag for NASA’s next big space telescope keeps rising and the launch date will likely be delayed as well. A new report from an independent panel on the James Webb Space Telescope reveals it will take about $6.5 billion to launch and run the telescope for its projected 10-year mission. The price had previously ballooned from $3.5 billion to $5 billion. Originally the telescope was slated to launch in 2007, but was pushed back to 2014. Now, the panel says, the earliest launch date would be in September 2015. The panel, requested by Congress, said there appears to be no technical issues with the telescope, but budget and management problems are the reasons for the cost overruns and delays. “There is no reason to question the technical integrity of the design or of the team’s ability to deliver a quality product to orbit,” said John Casani from the Jet Propulsion Lab, who chaired the panel. “The problems causing cost growth and schedule delays have been associated with budgeting and program management, not technical performance.” The money to cover the overruns will require $250 million more in NASA’s FY 2011 and 2012 budget. But with the current state of affairs in the country and Congress, it is likely other programs will suffer or be cut in order to pay for JWST. In a teleconference with reporters, NASA associate administrator Chris Scolese admitted that NASA officials did not do a very good job of keeping track of what was going on with the massive telescope project. “We were missing a certain fraction of what was going on,” Scolese. “The fault lies with us.” The panel concluded that the budget was not sufficient in the early days of the telescope’s development for everything to go as hoped. “The budget was flawed, from a money standpoint it was just insufficient to carry out the work,” said John Klineberg, a member of the panel and a retired engineer. “The budget was skewed, and the reserves to complete the work were also wrong because they were predicated on a budget that was too low. Headquarters did not spot the errors, and they didn’t fully recognize the extent to which the budget was understating the needs of the project.” “This is a large, complex project and to estimate something to a real degree of precision is hard,” Klineberg added. The panel found no way for current costs to be reduced, but found ways to reduce the likelihood of cost-growth in the future. In order for JWST to be built and launched, the panel said NASA should restructure the project organization at Goddard Spaceflight Center to improve the accounting of costs and reserves. The program will now report directly to the Administrator’s office. Richard Howard will be the new JWST program director, replacing Phil Sabelhaus. “We have to focus on doing what is right to get the project back on track,” said Scolese, “but I want to emphasize that there are no technical problems with the telescope and we have to thank the team for doing a great technical job. The important thing we have to fix is the cost management at the project level and at the management level.” In a statement, NASA Administrator Charlie Bolden said, “I am disappointed we have not maintained the level of cost control we strive to achieve, something the American taxpayer deserves in all of our projects….NASA is committed to finding a sustainable path forward for the program based on realistic cost and schedule assessments.” The teleconference with journalists included a first – at least for this reporter: one caller berated NASA management and swore at Scolese, obviously frustrated by the lack of oversight by NASA on what is supposed to be a flagship mission for the space agency’s astronomy division. The infrared telescope will have a 6.5 meter (22 ft.) mirror and a sunshade the size of a tennis court. JWST should be able to look back in time to find the first galaxies that formed in the early Universe, and to peer inside dust clouds where stars and planetary systems are forming. 
James Webb is massively expensive – will require money from other programs

GREENFELD-BOYCE 6/8 (Nell; National Public Radio, “Scientists Undeterred by Hubble Successor’s Costs,” http://www.npr.org/2011/06/08/137040818/scientists-undeterred-by-hubble-successors-costs, 2011, SO)
The James Webb Space Telescope, named after a NASA administrator during the Apollo days, is designed to push past those limits and others. The telescope, which is bigger and more powerful than Hubble, will be able to do things like peer at the very first galaxies, search for water on planets that orbit distant stars, and reveal parts of the universe that have never been seen before. All of that comes with a big price tag. A recent independent review said the telescope will cost about $1.5 billion more than the $5 billion NASA had planned to spend. While it was supposed to launch in 2014, it's looking like 2018 at the earliest. Hammel seems unfazed by these setbacks. "It's clear that it's hard to build," she says. "But you've got to do hard things, because that's where the frontiers are." In the two decades it's been orbiting Earth, the Hubble Space Telescope has revolutionized astronomy, probing the mystery of dark matter and showing that the first galaxies formed earlier than anyone ever thought. Experts expect the James Webb Space Telescope to have a similar impact. But unlike Hubble, which orbits close to Earth, James Webb will be far out in space, about 1 million miles away. This infrared telescope could be blinded by heat, so it needs to be cold — minus 400 degrees Fahrenheit. Part of the reason the telescope is so expensive is that a bunch of technologies had to be invented just to make it work, and it was hard to estimate their costs upfront. Matt Mountain, head of the Space Telescope Science Institute, points to innovations like its 18 gold-coated mirrors, and its five-layer sunshade the size of a tennis court. "There's a whole range of these new technologies which had to be brought in," he says. Mountain says the technologies they worry least about are the ones that "scare" people the most. Those are the "unfolding technologies" that make this a collapsible telescope. The James Webb Space Telescope is the size of a Boeing 737, but it has to fold up to fit in a slender rocket — then unfold once it's in space. And the whole thing has to work perfectly, because repair missions won't be an option for an instrument that's so far away. About $3 billion has already been spent. NASA officials are now hunting around for the extra money it will take to complete the testing and building. The agency also just shook up the telescope's management and put a new project manager, Rick Howard, in charge. Howard says some scientists do worry that James Webb could become the telescope that ate NASA's entire astronomy budget. "There are a lot of people that are concerned about that, there's no doubt about that," he acknowledges. 

Space Debris Link 1/2
Space Debris removal would be massively expensive
WOELLERT ’09 (Kirk; Former Navy Intelligence Office with Experience in Space Systems and Information Technology and Current Graduate Student at the Space Policy Institute – George Washington University, “Space Debris: Why the US Cannot Go It Alone,” The Space Review, http://www.thespacereview.com/article/1373/1, 5/18, NK)
A recent article in The Space Review claims the US should deal with the issue of space debris unilaterally (see “Unilateral orbital cleanup”, May 4, 2009). A complete analysis of individual space debris removal strategies is beyond the scope of this forum. For that matter, even the question of a passive or active strategy for dealing with space debris is a complex issue by itself. The purpose herein is to look at one active space debris strategy proposal and point out some technical and policy implications. The conclusion is the US cannot afford to, nor should it attempt to, deal with space debris on its own. Technical Considering the assertion in that article: What is required is a new type of space maneuver vehicle, one that can rendezvous with, catch, and store a bit of debris, and then proceed to the next one. Such a vehicle would not need to move very fast: the process would be a leisurely one, and thus would allow for the use of a highly efficient space propulsion system such as a pulse plasma thruster or ion engine. The proposal is for a dedicated spacecraft to maneuver and capture individual pieces of space debris. The proposed vehicle would rely on ultra-efficient propulsion such as ion or plasma arc-jet thrusters. On the surface the concept may appear sound. However, it’s worthwhile to delve into a bit of orbital mechanics. First, there are thousands of space debris objects actively tracked and many thousands more that are not tracked. Although on a large scale there are clusters and gaps in the debris field, each of these objects are in unique orbits. Various types of orbital maneuvers would need to be continuously executed. These maneuvers will include changes in the vehicle altitude, period, right ascension, and inclination. A first order analysis of the mission profile would consider the most costly maneuver in terms of energy, a change in orbital inclination. Typically such analysis calculates the change in velocity or “deltaV” required to perform a maneuver. Although there are relative concentrations at select inclinations between roughly 60° and 100°, space debris takes on many inclination values spanning 0°–100°. Atmospheric drag dominates for circular orbits below about 200 kilometers. Hence any space debris orbiting at or below these altitudes will decay in a reasonable period of time. For purposes of this discussion, consider a space debris collection satellite performing an inclination change at an altitude of 500 kilometers. The orbital velocity for a satellite at any altitude is given by: (1) V = GMe/r where; G = universal gravitational constant Me = mass of the earth r = Radius of the earth plus the altitude of the satellite Using these values, the orbital velocity V = 7613 m/s. This would be the initial velocity of the spacecraft prior to any maneuver. Next let’s calculate the velocity change required for an inclination plane change. The formula for deltaV for an inclination change is: (2) deltaV = 2 x (Vi) x Sin (theta/2), where: Vi = initial velocity of the spacecraft prior to the maneuver Theta = angle between the planes of the initial and final orbits As a minimal case, what is the deltaV required for a 1° inclination change? From equation (2); Vi = 7613 m/s, theta = 1, resulting in a deltaV = about 66 m/s. Ion propulsion is very efficient and while propellant requirements are important, in this context they are less of a mission driver than the time required for maneuvers. How long must a typical ion thruster fire to achieve a deltaV of 66 m/s? A review of the literature shows calculating this involves tradeoffs and intermediate calculations that are probably beyond the scope of this forum. Instead we can draw upon real world experience and observations of aerospace professionals. The NASA Dawn spacecraft, which utilizes a contemporary ion thruster, can be a reference case. The Dawn web site quotes its ion engines at full thrust can achieve a velocity change of “0-60mph in 4 days”. That is equivalent to a deltaV of 27 m/s in 4 days. For this discussion the acceleration in this case should be computed: v = 27 m/s t = 4 days = 345,600 sec (1) a = v/t = (27 m/s) / (345600 sec) = 7.8 x 10e-5 m/sec2 or .00078 m/sec2 How long would the Dawn spacecraft need to achieve a 66 m/sec deltaV? Solving for t in equation (1): t = v/a = (66 m/sec) / (.00078 m/sec2) = 844,800 sec = 9.7 days Per the aforementioned analysis, a 1° change in inclination would require 9.7 days. This time does not include fine orbit maneuvers required to close to within a reasonable distance to the target debris. Another limiting factor to this concept is the mission profile does not allow for the advantage of continuous acceleration often cited for ion propulsion. Continuing on with the analysis, NORAD tracks about 19,000 objects in orbit. Assume half of these objects, or 9,500, require an inclination plane change maneuver of at least 1° for the vehicle to achieve co-orbit with the target. This implies the time to capture these objects would be (9,500 x 9.7 days) = 254 years. Admittedly this analysis is simplistic but it gives some sense of the time scale involved. Ion engine operation is limited by erosion of thruster elements caused by exposure to charged particles of the exhaust stream. Current ion thruster technology has demonstrated continuous firing for 3.5 years. The ion thrusters on the Dawn spacecraft launched in 2007 have a design mission life of 5.5 years. In either case, it’s well short of the two and half centuries for a single spacecraft to address a significant portion of all debris on orbit. An ongoing program to replace aged vehicles would be needed. To achieve practical results in a reasonable time frame, a constellation of such vehicles would be needed. A program of such scope is obviously a multi-billion dollar initiative. It should be noted that many of the logistical and technical challenges of removing space debris are similar to those involved with ballistic missile defense. A space debris collector capturing a space debris object is subject to the same orbital mechanics as a kinetic ASAT. A space- or ground-based laser used to vaporize small pieces of debris is subject to the same physics as a laser used for destroying ballistic missile or adversary satellites. The US has not elected unilaterally field a global ballistic missile defense system in part due to the huge costs and technical challenges. Why would a space debris removal system be any different? It seems reasonable to assume, based on this “back of the envelope” analysis, that the technical and resource challenges involved with eliminating the space debris hazard would be daunting for the US to achieve on its own. Policy From a policy perspective a unilateral approach by the US is counter to historical precedent and trends in US space policy. The ISS the most audacious example to date of international cooperation cost an estimated $100 billion to design and deploy. Would the ISS exist today if the U.S. were the only country willing to pony up the money? Space science program managers appear to want more international cooperation. Indeed, as noted in this publication, NASA and ESA are actively working to promote international cooperation in space science programs as a way to address limited budgets (see “Doing more for less (or the same) in space science”, The Space Review, May 4, 2009). The U.S. civil space budget is already under considerable stress with the competing requirements of safely retiring the Space Shuttle, operating the ISS, and pursuing the Constellation program. It seems improbable Congress would appropriate the additional funding for NASA to effectively clean up space debris. The assertion that space debris is a problem best left to the DOD seems misguided. The US military budget is already committed to fighting wars in Iraq, Afghanistan, and, as evident in recent news, may need to commit resources to stabilize Pakistan. The DOD space acquisition track record is not exactly a paragon of success with several major programs experiencing major cost and schedule overruns (e.g. NPOESS, FIA). More fundamentally, assigning the responsibility of cleaning up space debris to the DOD has implications for the US as a signatory to the Outer Space Treaty. As space assets are dual-use by nature, what prevents a space debris removal vehicle from also performing in the role as a space adversary ASAT? Conclusion Space debris concerns all spacefaring nations and should be addressed as an international issue utilizing a multilateral approach. International cooperation takes significant time to build consensus and on occasion has led to ineffectual results. Nevertheless, the US can best protect its interests in space not by unilateral action but by using its influence and leadership to establish an effective international response to mitigating—and perhaps one day eliminating—the hazard of space debris. 
Space Debris Link 2/2
Merely tracking debris would cost billions of dollars

BRINTON ’10 (Turner; Space News Staff Writer, “U.S. and Australia Join Forces to Track Space Junk,” http://www.space.com/9539-australia-join-forces-track-space-junk.html, 11/16, CD)
The United States operates a worldwide network of ground radars and optical telescopes for tracking objects in space, though its ability to track objects orbiting over the Southern hemisphere is quite limited. The primary U.S. system for tracking objects in low-Earth orbit is the Air Force Space Surveillance System –known as the Space Fence – which comprises three Very High Frequency radar transmission sites and six receive sites spread across the southern United States.

The Air Force since 2006 has been studying options for replacing the Space Fence with a system capable of tracking a greater number of smaller objects in low and medium Earth orbit. In June 2009, the service awarded $30 million contracts to Lockheed Martin Corp., Raytheon Co. and Northrop Grumman Corp. to conduct trade studies and prototyping for a new Space Fence. [Worst Space Debris Moments in History]

The Air Force stopped funding Northrop Grumman’s contract in February, and Lockheed Martin and Raytheon recently completed their respective system design reviews and have submitted cost estimates for building the new system.

On Oct. 20, the Air Force issued a request for proposals for the next phase of the program, for which it will issue up to two 18-month contracts worth $107 million each to continue Space Fence development through preliminary design review. When this phase is complete in 2012, the service plans to choose one prime contractor to build the system.

The entire system is expected to cost more than $3.5 billion to complete, according to an Oct. 27 Air Force press release. 

Moon Mining/Helium 3 Link

Lunar Mining would require multiple billion dollar investments

SCHMITT ’04 (Harrison H.; Former NASA Astronaut, “Mining the Moon,” Popular Mechanics, http://www.popularmechanics.com/science/space/moon-mars/1283056, October, MM)
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 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.

Mining the Moon would cost billions of dollars

LASKER ’06 (John; Wired: Science, “Race to the Moon for Nuclear Fuel,” http://www.wired.com/science/space/news/2006/12/72276, 12/15, NK)

However, there are those who doubt helium-3 could become the next super fuel.

Jim Benson, founder of space contractor SpaceDev, which helped build SpaceShipOne's engine and is a subcontractor of the Missile Defense Agency, said mining the moon for helium-3 doesn't pass the "net energy analysis" test. It would require more energy to retrieve helium-3 and bring it back than it would yield.

Just, sending mining equipment to the moon, and then returning processed helium-3 back to earth, would cost billions in rocket fuel, said Benson.

"We just don't have a need for helium-3," he said. "It's not practical." 

Space Weapons Link
Space weapons are massively expensive

ANZERA ’05 (Guiseppe; Asia Times, “Star Wars: Empires Strike Back,” http://www.atimes.com/atimes/Front_Page/GH18Aa01.html, 8/18, NK)

The second problem is economic. Orbital weapons - as the Strategic Defense Initiative showed in the 1980s - are extremely expensive. It has been estimated that a space defense system against weak ballistic missile strikes could cost between $220 billion and $1 trillion. A laser-based system to be used against ballistic missiles would cost about $100 million for each target.

For instance, the Future Imagery Architecture - a project aimed at the implementation of new spy satellites, which are vital to identify targets for space weapons - has already reached a cost of $25 billion. It is a legitimate question, therefore, whether Washington really needs to finance such projects in today's geostrategic context. Moreover, would these tools be cost-effective in relation to their real operational capability? The first question raises doubts and the second one remains, at the moment, without answer. Henceforth, such initiatives resemble more and more Reagan's programs. 

Space weaponization is prohibitively expensive

WEINER ’05 (Tim; New York Times, “Air Force Seeks Bush’s Approval for Space Weapons Programs,” http://www.nytimes.com/2005/05/18/business/18space.html?pagewanted=print, 5/18, MM)

International objections aside, Randy Correll, an Air Force veteran and military consultant, told the council, "the big problem now is it's too expensive."

The Air Force does not put a price tag on space superiority. Published studies by leading weapons scientists, physicists and engineers say the cost of a space-based system that could defend the nation against an attack by a handful of missiles could be anywhere from $220 billion to $1 trillion.

Richard Garwin, widely regarded as a dean of American weapons science, and three colleagues wrote in the March issue of IEEE Spectrum, the professional journal of electric engineering, that "a space-based laser would cost $100 million per target, compared with $600,000 for a Tomahawk missile." 

Space weaponization requires massive spending on defenses

ANZERA ’05 (Guiseppe; Asia Times, “Star Wars: Empires Strike Back,” http://www.atimes.com/atimes/Front_Page/GH18Aa01.html, 8/18, NK)
A series of Pentagon initiatives aimed at space militarization and the creation of new types of armament - capable of precisely striking small targets in every corner of the world and neutralizing most of today's anti-aircraft defenses - will likely result in a new power battlefield in the near future.

While the implementation of space weapons is likely to increase the capability gap between Washington and other powers at first, a broader vision reveals dangers involved in the move that could affect US interests, for it will likely trigger determined reactions by its competitors. Competitor states could successfully deploy a small number of low-cost orbital weapons, thus forcing the US to design an extremely expensive space defense system.

Thus, a space weaponization policy may generate more troubles than advantages for Washington. 

Space weapons lead to massive defense costs

ANZERA ’05 (Guiseppe; Asia Times, “Star Wars: Empires Strike Back,” http://www.atimes.com/atimes/Front_Page/GH18Aa01.html, 8/18, NK)

The road to space weaponization is hazardous. The current US administration appears confident that it can handle the issue successfully. As usual, when a new category of weapons sees the light, it is not clear whether newcomers will suffer from perpetual disadvantage.

If other powers succeed in implementing low-cost orbital instruments that could endanger Washington's sophisticated space weapons, the US could rapidly find itself in need of financing hyper-expensive programs designed to protect the country - a situation that could make the Pentagon regret having opened the space front to begin with. 
Mars Link 1/2
Going to Mars would cost hundreds of billions of dollars and trade off with other programs – disad turns the case

EASTERBROOK ’04 (Gregg; Fellow – Brookings Institution, “Why We Shouldn’t Go to Mars,” http://www.time.com/time/magazine/article/0,9171,993172-1,00.html, 1/26, RZ)

Two centuries ago, Meriwether Lewis and William Clark left St. Louis to explore the new lands acquired in the Louisiana Purchase," George W. Bush said, announcing his desire for a program to send men and women to Mars. "They made that journey in the spirit of discovery ... America has ventured forth into space for the same reasons." Yet there are vital differences between Lewis and Clark's expedition and a Mars mission. First, Lewis and Clark were headed to a place amenable to life; hundreds of thousands of people were already living there. Second, Lewis and Clark were certain to discover places and things of immediate value to the new nation. Third, the Lewis and Clark venture cost next to nothing by today's standards. In 1989 NASA estimated that a people-to-Mars program would cost $400 billion, which inflates to $600 billion today. The Hoover Dam cost $700 million in today's money, meaning that sending people to Mars might cost as much as building about 800 new Hoover Dams. A Mars mission may be the single most expensive nonwartime undertaking in U.S. history. The thought of travel to Mars is exhilarating. Surely men and women will someday walk upon that planet, and surely they will make wondrous discoveries about geology and the history of the solar system, perhaps even about the very origin of life. Many times I have stared up at Mars in the evening sky--in the mountains, away from cities, you can almost see the red tint--and wondered what is there, or was there. But the fact that a destination is tantalizing does not mean the journey makes sense, even considering the human calling to explore. And Mars as a destination for people makes absolutely no sense with current technology. Present systems for getting from Earth's surface to low-Earth orbit are so fantastically expensive that merely launching the 1,000 tons or so of spacecraft and equipment a Mars mission would require could be accomplished only by cutting health-care benefits, education spending or other important programs--or by raising taxes. Absent some remarkable discovery, astronauts, geologists and biologists once on Mars could do little more than analyze rocks and feel awestruck beholding the sky of another world. Yet rocks can be analyzed by automated probes without risk to human life, and at a tiny fraction of the cost of sending people. It is interesting to note that when President Bush unveiled his proposal, he listed these recent major achievements of space exploration: pictures of the rings of Saturn and the outer planets, evidence of water on Mars and the moons of Jupiter, discovery of more than 100 planets outside our solar system and study of the soil of Mars. All these accomplishments came from automated probes or automated space telescopes. Bush's proposal, which calls for "reprogramming" some of NASA's present budget into the Mars effort, might actually lead to a reduction in such unmanned science--the one aspect of space exploration that's working really well. Rather than spend hundreds of billions of dollars to hurl tons toward Mars using current technology, why not take a decade--or two decades, or however much time is required--researching new launch systems and advanced propulsion? If new launch systems could put weight into orbit affordably, and if advanced propulsion could speed up that long, slow transit to Mars, then the dream of stepping onto the Red Planet might become reality. Mars will still be there when the technology is ready. Space-exploration proponents deride as lack of vision the mention of technical barriers or the insistence that needs on Earth come first. Not so. The former is rationality, the latter the setting of priorities. If Mars proponents want to raise $600 billion privately and stage their own expedition, more power to them; many of the great expeditions of the past were privately mounted. If Mars proponents expect taxpayers to foot their bill, then they must make their case against the many other competing needs for money. And against the needs for health care, education, poverty reduction, reinforcement of the military and reduction of the federal deficit, the case for vast expenditures to go to Mars using current technology is very weak. The drive to explore is part of what makes us human, and exploration of the past has led to unexpected glories. Dreams must be tempered by realism, however. For the moment, going to Mars is hopelessly unrealistic.

A mission to Mars would cost billions

HOUGH ’10 (Andrew; Sunday Telegraph, “NASA Unveils Bold Plans to Send Humans ‘One-Way to Mars to Colonise Planet,’” http://www.telegraph.co.uk/science/space/8091965/Nasa-unveils-bold-plans-to-send-humans-one-way-to-Mars-to-colonise-planet.html, 10/28, CD)
Space agency officials confirmed feasability studies were under way to asses whether astronauts could be permanently sent to the red planet, or its moons, to establish human colonies.

The multi-billion pound mission, titled Hundred Years Starship, is being spearheaded by the Ames Research Centre, one of Nasa’s main research centres, based in Moffett Field, California.

Officials from the Pentagon's Defence Advanced Research Projects Agency (DARPA) are also heavily involved in turning the science fiction idea into a reality.

Early estimates put the cost of such a mission, which has “just started” at more than £7 billion and could be achieved by 2030.

Scientists have been given £600,000 government grant – including £100,000 from Nasa – to start research into the idea, according to US reports. 

Mars Link 2/2
Going to Mars trades off with science funding
Chameides, Dean of Duke's Nicholas School of the Environment, July 20 2009
{Bill, “Is NASA Spacing Out?”, http://www.nicholas.duke.edu/thegreengrok/moonwalk} CD
Now there's a plan afoot to again send humans where only 12 men have boldly gone before. The new mission would first send people to the Moon for weeks and weeks at a time, and graduate to a manned mission to Mars. NASA satellites are important to the study of Earth. (NASA) Cool, just like landing men on the moon was cool back in the '60s and '70s, even to a long-haired college student crisscrossing Europe. But I have to ask, given today's budget crunch and the advancements in robotics, is cool enough of a reason to send humans to the moon and beyond? Don't get me wrong; learning about the planets and stars, dark matter and dark forces is one of humanity's greatest intellectual endeavors. Not only should we fix our gaze on space; we must. But manned missions are not the only way to learn about our world. Virtually all of the aforementioned information about the Earth was obtained using unmanned space-borne platforms. And unmanned missions to the planets have provided us with a wealth of information (at a fraction of the cost) -- for example we've been able to do detailed, complex analyses of soil from Mars without the benefit of a human hand. Deciding what NASA does with its funds has always been somewhat of a zero sum game. Doing more of one thing generally means doing less of another. And there's a clear trade-off between high-visibility, manned, space exploration and unmanned missions that are able to bring home the scientific bacon without all the hoopla. Already grumbles from my colleagues at NASA indicate that the push to prepare for a Mars mission is siphoning off funds from already beleaguered Earth-observing programs. Given all the issues we face right here at home (did anyone say climate change?), this doesn't make sense. 

Mars plans would trade off with smaller more useful programs
Robinson, Professor of History at Hillyer College, August 4, 2008 {Michael, “Lessons from the last frontier”, http://www.thespacereview.com/article/1181/1} CD
NASA gears up for the next ambitious chapter in human space exploration. NASA's course has been shaped by tragic events. The destruction of Challenger in 1986 and Columbia in 2003 brought about much soul searching, and strengthened the agency's commitment to safety. Yet NASA has focused most of its attention on improving the methods of exploration, rather than assessing its merits.They have chosen to honor their fallen comrades by focusing on the construction of better machines, not the development of better missions. Consider President Bush's 2004 speech “A Renewed Spirit of Discovery,” in which he lays out his vision for the U.S. space program. The document runs a little over 1,400 words. Boiled down, it says this: send Americans back into space, first to the Moon, then Mars. NASA now proceeds accordingly, gearing up, as Americans did a century ago, to send very brave people to very distant places. But space exploration is a zero-sum game. Sending astronauts to Mars (a planet now studied efficiently by rovers, orbiters, and most recently, the Phoenix Mars Lander) requires an enormous investment that will come at the expense of smaller, more useful, scientific projects. Already NASA plans to cut millions of dollars from the space science budget to cover the costs of developing the Constellation Program. A manned mission to Mars, if it happens, will be a dazzling event guaranteed to keep us glued to our televisions. But symbolism alone cannot carry the US space program forward. One hundred years ago, Americans faced the same dilemma on the Arctic frontier. In their relentless pursuit of the North Pole, explorers had abandoned science. After Robert Peary claimed the discovery of the North Pole in 1909, American scientists breathed a sigh of relief. Finally, scientific exploration of the Arctic could begin in earnest. Franz Boas, professor of anthropology at Columbia University, expressed the mood of scientists then, but he could have been expressing the opinion of many scientists now. 

ISS – Leadership/Econ Impact
Funding is key to maintaining US leadership and the economy

HOUSTON CHRONICLE ’08 (“A Bad Cut: The Administration’s Opposition to Reasonable NASA Budget Requests Threatens U.S. Technological Edge,” 6/14, http://www.chron.com/disp/story.mpl/editorial/5837362.html, CD)

This week, the White House expressed its "strong" opposition to legislation that would increase NASA's funding for the next fiscal year and provide additional funding to cover a crucial five-year gap in space-flight capability needed to fly U.S. astronauts to the International Space Station. The unusually combative statement led to fears that President Bush would veto the bill if changes were not made. A veto would be a shortsighted, disappointing reaction to a reasonable measure and would diminish the competitiveness and effectiveness of this nation's space program at a time when other countries are accelerating their programs. The proposed legislation, which is under discussion in the House, was endorsed by the House Science and Technology Committee and enjoys broad bipartisan support. It would give NASA a baseline authorization of $19.2 billion for the next fiscal year, with an additional $1 billion to expedite the launching of the successor programs, for a total of $20.2 billion. The Bush administration had sought just $17.6 billion for fiscal 2009. The increase is due to concern among lawmakers over a gap in U.S. spaceflight that will occur between 2010, when the space shuttle fleet is retired, and 2015, when its successor will be in service. Within those five years, NASA would have to rely on the Russian Soyuz program to fly astronauts to and from the space station. The additional $1 billion will help close that gap. Committee Chairman Bart Gordon, D-Tenn., expressed disappointment that presidential advisers would object to providing the funds necessary for NASA to carry out "all the missions the nation has asked of it." Rep. Nick Lampson, D-Stafford, who is in line to be chairman of the House Space and Aeronautics Subcommittee next session, told the Chronicle, "Abdicating America's position as a leader in innovation ... risks our global technological advantage and creates a situation that could beholden the United States to China and Russia for five years." Lampson, a former physical science teacher whose district includes the Johnson Space Center, also said that administration funding cuts have jeopardized thousands of Houston jobs and slowed economic expansion. In the bill, he introduces an outreach program to provide free technical assistance from NASA and its partners to small businesses that cannot afford a rocket scientist or engineer on the payroll. Helping small businesses to create and retain jobs, he said, is "just one of a myriad of ways NASA can help our ailing economy." In its 50-year history, NASA has made the United States the world's leader in space exploration, research and innovation, and has perfected technology and advances that have become part of daily living. Now, other nations are closing the technological gap, and the administration should encourage, not obstruct, NASA's continued vitality. After all, the war in Iraq is costing American taxpayers $3 billion a week. The White House is objecting to a NASA budget increase of $2.6 billion. That looks like quite a bargain in comparison.

R&D – Warming Impact
Trades Off threaten satellites that track Natural Disasters and Global Warming
WEST ’06 (Larry; “Budget Cuts and Mismanagement Place Environmental Satellites at Risk,” http://environment.about.com/b/2006/03/06/budget-cuts-and-mismanagement-place-environmental-satellites-at-risk.htm, 3/5, SO)
Budget cuts and cost overruns are threatening the current integrity and future existence of a network of U.S. environmental satellites that help scientists forecast hurricanes, droughts and floods, and predict global warming, according to a news story by the Associated Press. "The system of environmental satellites is at risk of collapse," said Richard A. Anthes, president of the University Corporation for Atmospheric Research and chairman of a National Academy of Sciences committee that advises the federal government on developing and operating environmental satellites, in an interview with the Associated Press. "Every year that goes by without the system being addressed is a problem." Satellites Give Warning Before Disasters Strike Scientists say that neglecting the environmental satellites orbiting the Earth could have severe human consequences. If the environmental satellites aren’t there to provide up-to-date information about approaching natural disasters and threats from other severe climate and weather conditions, then scientists will be unable to warn the people most likely to be harmed and the public safety officials who must try to protect them. Yet, at a time when the United States is still recovering from the worst hurricane season on record, when Africa and South America are experiencing devastating droughts, and when regions worldwide are feeling the first effects of global warming, NASA is managing its budget as though extreme weather and natural disasters were passé. In an effort to save money, NASA has canceled plans for at least three earth-observing satellites, and cost overruns have delayed a new generation of weather satellites until 2010 or 2012. The Government Accounting Office has called the entire U.S. environmental satellite effort “a program in crisis.” Balancing Budgets and Priorities NASA Administrator Michael Griffin has the difficult job of trying to stretch his shrinking budget to cover the cost of operating the space shuttle and the space station as well as space exploration and programs such as the environmental satellites. NASA’s proposed budget for 2007 includes $6.2 billion for space shuttle and space station operations, and $4 billion for planning future missions to the moon and Mars, but only $2.2 billion for satellites that help scientists observe the Earth and the sun. "We simply cannot afford all of the missions that our scientific constituencies would like us to sponsor," Griffin told members of Congress when he testified before the House Science Committee on Feb. 16, 2006. Perhaps not, but it seems as though humanity’s critical need for the information that environmental satellites provide should place them higher on NASA’s list of priorities. 
Natural disasters will cause extinction. 

SID AHMED ‘05 (Mohamed, Managing Editor for Al-Ahali, “The post-earthquake world”, Issue #724, http://weekly.ahram.org.eg/2005/724/op3.htm)

The human species has never been exposed to a natural upheaval of this magnitude within living memory. What happened in South Asia is the ecological equivalent of 9/11. Ecological problems like global warming and climatic disturbances in general threaten to make our natural habitat unfit for human life. The extinction of the species has become a very real possibility, whether by our own hand or as a result of natural disasters of a much greater magnitude than the Indian Ocean earthquake and the killer waves it spawned. Human civilisation has developed in the hope that Man will be able to reach welfare and prosperity on earth for everybody. But now things seem to be moving in the opposite direction, exposing planet Earth to the end of its role as a nurturing place for human life.  Today, human conflicts have become less of a threat than the confrontation between Man and Nature. At least they are less likely to bring about the end of the human species. The reactions of Nature as a result of its exposure to the onslaughts of human societies have become more important in determining the fate of the human species than any harm it can inflict on itself.  Until recently, the threat Nature represented was perceived as likely to arise only in the long run, related for instance to how global warming would affect life on our planet. Such a threat could take decades, even centuries, to reach a critical level. This perception has changed following the devastating earthquake and tsunamis that hit the coastal regions of South Asia and, less violently, of East Africa, on 26 December.  This cataclysmic event has underscored the vulnerability of our world before the wrath of Nature and shaken the sanguine belief that the end of the world is a long way away. Gone are the days when we could comfort ourselves with the notion that the extinction of the human race will not occur before a long-term future that will only materialise after millions of years and not affect us directly in any way. We are now forced to live with the possibility of an imminent demise of humankind.
R&D – Water/Food Wars Impact
Funding is key to the economy and preventing conflicts over dwindling food and water

COLLETON 4/20 (Nancy; “Budget Cuts Put ‘Environmental Intelligence’ at Risk,” Space News, 2011, http://spacenews.com/commentaries/110418-cuts-environmental-intelligence-risk.html, JA)
U.S. scientific agencies are bracing for big budget cuts, and America’s environmental information supply chain is in grave danger as a result. The timing of this potential dumbing down of “environmental intelligence” couldn’t be worse in light of the upward trend in natural disasters, like the recent catastrophic earthquake and tsunami in Japan and last year’s deadly Russian heat wave. The United States alone experienced a record 247 natural disaster events in 2010, according to Munich Re. Meanwhile, international competition is increasing as China has announced a plan to launch 13 weather satellites in the coming decade. And, report after report cautions about the destabilizing impacts of increasingly insufficient water resources, given the linkages between drought, wheat production, the world food crisis and civil unrest. There’s no doubt that tough choices must be made in tough economic times. These choices, however, must not compromise our nation’s ability to collect and deliver accurate and timely information about our world that enables governments, communities, companies and individuals to make sound decisions that save lives, protect and grow the economy, strengthen national security and improve our quality of life. Environmental intelligence is the result of a critical but fragile supply chain that begins with science and observations — ground sensors, ocean buoys, stream gauges, satellites, etc. — and ends with actionable information that allows decision-makers to better respond and adapt to a changing planet. That supply chain is threatened, however, by broad cuts to the nation’s Earth-observing programs. Most of us benefit from the environmental information supply chain almost every day in the form of that cherished weather report we consult before going to work or sending the kids off to school. The weather information supply chain begins with NASA research and development, which leads to technology that is transitioned to the National Oceanic and Atmospheric Administration (NOAA) for operational purposes. NOAA satellites and other instruments collect and store environmental data that are fed into complex computer models. That model output fuels forecasts provided by NOAA’s National Weather Service and the $1.7 billion private-sector weather services industry, which in turn delivers value-added weather information and alerts to media outlets, farmers and agricultural companies, transportation authorities, and even directly to your smartphone. What many people do not realize is that the supply chain process that produces that much-valued weather report is years to decades in the making and is threatened by looming gaps in critical data due in large part to funding deficits combined with satellites operating beyond their planned lifetimes, with replacements either not ready or not planned. These same gaps also threaten a similar supply chain process — sometimes involving different players such as the National Science Foundation and the U.S. Geological Survey — that produces a variety of vital information products related to oceans, drought, volcanoes, earthquakes, tsunamis, forests, polar ice, climate and more. Therefore, each time Earth science investment is reduced, the nation’s ability to monitor and forecast tornadoes and tsunamis, for example, or provide data for the emerging wind energy market is threatened. And it’s not just the satellites and other instruments that monitor the planet that are jeopardized by slash-and-burn budget cuts, but also critical improvements in computing capabilities, efforts to integrate data sets across numerous federal agencies whose formats are incompatible with one another, and the mechanisms by which the public and private sectors deliver data to users and decision-makers in a timely manner. Significant sacrifices are an unfortunate reality in the face of hard economic challenges. But the proposed U.S. budget cuts lack a nuanced approach that recognizes potential long-term impacts and costs that would far outweigh the benefit of any short-term savings. They also illuminate another important issue: No long-term national vision exists for these vital programs that enable us to see how the planet is changing — to capture and deliver information needed by energy companies to better manage resources, emergency workers to respond to a hurricane or earthquake, military planners to prepare for friction caused by drought-induced food shortages, or government officials to respond to disasters such as the Deepwater Horizon oil spill. Perhaps the question shouldn’t be what can we cut, but rather how do we better invest to better protect our citizens and grow the economy? In a time of national budget woes, it’s fantasy to think that any one agency or program is immune to cuts. We must beware, however, that cutting too deep or without care or a plan will almost certainly lead to inadequacies in the information needed to make sound decisions related to our environment, which impacts every sector of the U.S. economy, today and for many years and decades to come. 

R&D – Water/Food Wars Impact
The Impact is World War III

Calvin 1998 (William H.; Professor of Psychiatry and Behavioral Sciences – University of Washington) January “The Great Climate Flip-Flop” Atlantic Monthly 281:1 EBSCO

The population-crash scenario is surely the most appalling. Plummeting crop yields would cause some powerful countries to try to take over their neighbors or distant lands – if only because their armies, unpaid and lacking food, would go marauding, both at home and across the borders. The better-organized countries would attempt to use their armies, before they fell apart entirely, to take over countries with significant remaining resources, driving out or starving their inhabitants if not using modern weapons to accomplish the same end: eliminating competitors for the remaining food.      This would be a worldwide problem – and could lead to a Third World War – but Europe’s vulnerability is particularly easy to analyze. The last abrupt cooling, the Younger Dryas, drastically altered Europe’s climate as far east as Ukraine. Present-day Europe has more than 650 million people. It has excellent soils, and largely grows its own food. It could no longer do so if it lost the extra warming from the North Atlantic.
Conflict over Water risks escalation to Nuclear War

Weiner 1990 (Jonathan; Former Writer and Editor for The Sciences) The Next One Hundred Years: Shaping the Fate of Our Living Earth p. 214 WBW
If we do not destroy ourselves with the A-Bomb and the H-Bomb, then we may destroy ourselves with the C-Bomb, the change Bomb.  And in a world as interlinked as ours, one explosion may lead to the other.  Already in the Middle East, from Northern Africa to the Persian Gulf and from the Nile to the Euphrates, tensions over dwindling water supplies and rising populations are reaching what many experts describe as a flashpoint.  A climate shift in that single battle-scarred nexus might trigger international tensions that will unleash some of the 60,000 nuclear warheads the world has stockpiled since Trinity.

Non-Unique – Mars

Non-Unique – MSL over budget now

SVITAK 1/28 (Amy; Space News Staff Writer, “NASA’s Overbudget Mars Rover in Need of Another Cash Infusion,” http://www.spacenews.com/civil/110128-mars-rover-need-cash.html, 2011, NK)

NASA’s Mars Science Laboratory (MSL) mission needs an $82 million cash infusion to maintain its late November launch date after development of the $2.47 billion rover exhausted program funding reserves last year, according to agency officials.

Jim Green, director of NASA’s Planetary Sciences Division in the U.S. space agency’s Science Mission Directorate here, attributed the 3 percent cost increase to problems developing the truck-sized rover’s mobility systems, avionics, radar and drill, as well as delays in completing the rover’s Sample Analysis at Mars instrument suite, which is designed to sniff the surrounding air for carbon-containing compounds.

“Our problem right now is MSL,” Green told members of the NASA Advisory Council’s planetary sciences subcommittee during a public meeting here Jan. 26. “It has virtually no unencumbered reserves left.”

With MSL slated for delivery to Florida’s Cape Canaveral Air Force Station in June, Green said it is imperative that the program’s funding reserves be restored in order to gird against any further development or test problems that could cause the rover to miss an unforgiving three-week launch window that opens Nov. 25.

MSL’s price tag has grown by more than $660 million since 2008, according to a February 2010 audit by the U.S. Government Accountability Office, which attributed much of the increase to a 68 percent rise in hardware development costs since the program’s 2003 inception. Although NASA had planned to launch MSL in 2009, technical setbacks forced the agency to postpone the mission two years, the minimal delay for any Mars-bound craft missing its launch window.

Postponing MSL’s launch again, Green said, is not an option.

“That money’s got to be identified and that money’s got to be in the budget,” Green said. “At the end of the day if we don’t use it all, then we have flexibility, but it’s got to be there when we need it.”

Green said the situation is especially dire given that MSL is one of three NASA planetary missions launching this year. The Juno mission to Jupiter is slated to launch in August, followed a month later by the Gravity Recovery and Interior Laboratory (GRAIL), a Discovery-class mission to fly a pair of spacecraft in tandem around the Moon to measure and map variations in the lunar gravitational field.

Given the inflexible nature of most planetary launch windows, Green said his top priority this year is to guard against scheduled slips that would cause multiyear delays and cost his division hundreds of millions of dollars. He said lawmakers on Capitol Hill were recently notified of the MLS funding increase, and that NASA had already set aside $12 million in division funds left over from last year to help shore up program reserves. Another $23.3 million is needed for MSL through the end of summer, and another $46.3 million for the last two to three months before launch, Green said.

Non-Unique – Cuts Now

Non-Unique – Budget Cuts now

MOSKOWITZ 2/15 (Clara; Senior Writer – Space.com, “Commercial Spaceflight a Priority Under NASA’s Proposed Budget,” http://www.space.com/10867-nasa-budget-commercial-spaceflight.html, 2011, SW)

Other elements of NASA's portfolio would take a hit under the new budget proposal, including a plan to develop a heavy-lift rocket capable of carrying humans to the moon, asteroids and Mars.

The 2012 budget request offers $1.8 billion for a heavy-lift booster, and $1 billion for a crew capsule to ride atop it. In comparison, last year's authorization bill sought $2.6 billion for the rocket and $1.4 billion for the capsule.

NASA officials acknowledged that these cuts could delay the process of building such a vehicle, and declined to say whether or not they would be able to complete the heavy lift rocket by 2016 as stipulated in the NASA Authorization Act.

Bolden said the booster would be "evolvable" and later versions would build on initial precursor models.

"It doesn't start out as the biggest rocket known to man," Bolden said.

Other NASA projects would also receive funding hits under the new proposal — notably the agency's Earth science program, robotic precursor exploration missions intended to map out solar system destinations before astronauts visit and a plan to redesign NASA's Florida Kennedy Space Center as a "21st Century Launch Complex."
No Link – Other Budgets

Any tradeoffs would come from other budgets

SVITAK 3/29 (Amy; Senior Writer – Space.com, “NASA’s Budget Could Get Infusion From Other U.S. Departments,” http://www.space.com/11247-nasa-budget-funding-commerce-justice-departments.html, 2011, RZ)

Congressional appropriators could tap the funding accounts of the U.S. departments of Commerce and Justice to help cover what some see as a $1 billion shortfall in NASA’s $18.7 billion spending plan for 2012, which allocates less money for a heavy-lift rocket and crew capsule than Congress directed last year. “There’s over a billion-dollar difference between the budget request and the authorized levels in [20]12 for the launch system and the crew vehicle, and now that falls squarely back on the shoulders of [the appropriations committees] to try and figure out where to come up with that money,” said a panelist at a March 23 breakfast on Capitol Hill. Sponsored by Women in Aerospace (WIA), the breakfast was held under the Chatham House Rule, an 84-year-old protocol fashioned by the London-based nonprofit think-tank to promote frank discussion through anonymity. [What Obama and Congress Should Do for Spaceflight] The panelist, one of six whose names and job titles were circulated by WIA prior to the meeting, said funding requested in NASA’s 2012 spending plan does not square with levels Congress set in the NASA Authorization Act of 2010 that U.S. President Barack Obama signed into law in October. Specifically, the request called for spending $1.2 billion less than the $4 billion Congress authorized for the heavy-lift launch vehicle and crew capsule in 2012. At the same time, the request includes $350 million more than the $500 million Congress authorized to nurture development of commercial vehicles to deliver cargo and crews to the International Space Station after the space shuttle retires later this year. Consequently, the panelist said, it is now up to congressional appropriators “to find a billion dollars in other places in NASA to pay for those activities or to decide to make those tradeoffs and take that money out of the departments of Commerce or Justice or the other agencies that are funded in the same bill as NASA.” NASA’s annual appropriation is part of a broader spending package totaling nearly $65 billion that funds the U.S. Commerce and Justice departments, the National Science Foundation, the National Institute of Standards and Technology and related agencies. But with NASA and other federal agencies operating in a fiscally constrained environment, the panelist said Congress could struggle to fund new multibillion-dollar programs next year. “It’s not impossible but the ability to do that is severely constrained in the environment we’re working in now, and that’s exacerbated by budget requests coming up from the administration that don’t track with the authorization,” the panelist said. Congress has yet to pass an appropriations bill for 2011, leaving NASA and most federal agencies to subsist at 2010 spending levels in the current budget year. The panelist said passing spending legislation for NASA “is a complicated and challenging thing this year, and it will be again next year” given a fiscal climate that has changed dramatically authorized funding levels for the space agency were set last fall. However, the panelist said the appropriations subcommittees that fund NASA are “very supportive of the agency, they’re supportive of the authorization, they want to see NASA get as close as possible to those authorized levels, so that will be a work in progress.”
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