1AC Plan 

Text: The United States federal government should substantially increase funding for the Constellation program.

1AC Solvency
Restoring funding to Constellation solves – all technological goals can be met
Horowitz, 10 - former NASA Associate Administrator of Exploration Systems Mission Directorate (Scott, “A Trajectory to Nowhere”, May, http://www.americaspace.org/?p=7621)

There is quite a bit of discourse over the future of NASA’s Exploration Program. As one who has participated in the Shuttle Program and the Exploration Program and spent a good deal of time in the sixty-four square mile logic-free zone (Washington DC), I would like to try and clarify some of the myths surrounding the current debate.

Myth 1: The current debate is about technical and programmatic issues with NASA’s Constellation Program.

The current debate has nothing to do with technical/programmatic issues, it is completely politically motivated and being driven by a few people in the current administration (Lori Garver, NASA Deputy Administrator, Jim Kohlenberger, Office of Science and Technology Policy Chief of Staff, and Paul Shawcross, Chief of the Science and Space Branch at the Office of Management and Budget). Their objective is to cancel the “Bush” program and punish the states (Alabama, Texas) that “didn’t vote for us anyway”.

Myth 2: The Constellation Program is on an “unsustainable trajectory”.
This of course is the administration’s entire platform (excuse) for wanting to cancel the Constellation Program. They used a simple 3 step process to create this catch-phrase.

· Immediately reduce the Constellation Budget by 20% in the FY 2010 budget when the new administration took office.

· Gather a commission to study the program populated with as few people that know anything about real development programs as possible and have agendas aligned with the desired outcome.

· Produce a report with “options”, but insufficient data to support recommendations and pick the ones that cancel the current program even though there is no data supporting any “sustainable” alternatives.

So what the Augustine Commission found out was that the Constellation Program was underfunded (didn’t need a commission to tell us that), but more importantly, it was well managed and capable of dealing with technical issues expected in a program of this magnitude. In fact Norm Augustine testified before Congress that:

“We did review the program, its management. We believe it to be soundly managed… We saw no problems that appear to be unsolvable given the proper engineering talent, the attention, and the funds to solve them.”

The commission also used data provided to them by the Aerospace Corporation to come to the conclusion that the Constellation Program was on an “unsustainable trajectory”. The commission took the budget estimates for the Constellation Program and added 50% to the costs. While this may be appropriate for a brand new program in the early formulation stages, this is completely inappropriate for a program that has passed its early milestones and has a very detailed basis of estimate appropriate for having completed its Preliminary Design Review (PDR). So the combination of a reduced budget (FY 2010) and an inflated cost estimate produced the desired result (the program would take forever to complete). The fact is, that with the FY 2011 top-line budget submit (the best top-line budget NASA has had since the inception of Constellation) there are plenty of funds available for NASA to complete Ares I/Orion by 2015 and to return astronauts to the moon by 2022 using the Ares V as a first step to moving further out into the solar system (NEOs, Mars, LeGrange Points, etc.) The president’s FY 2011 NASA budget request doesn’t save the taxpayers any money, in fact it increases NASA’s budget and proposes to spend it on technology development projects, robotic missions, and increased earth-science missions. While these are worthy endeavors, they are not “sustainable”. Every time NASA has gone down the “technology development” path without a clearly defined mission to focus “technology development”, the result has been the same: no operational system gets developed, and NASA’s top-line budget becomes a target for OMB and Congress and gets reduced by 25%.
Myth 3: The Commercial Orbital Transportation System (COTS) is capable of safely transporting our astronauts to the ISS sooner and for significantly less money than the government developed system.
Safety: Basically, the Augustine Commission chose to ignore all of the data that showed that Ares I/Orion were significantly safer than any other alternatives. The Valador report commissioned by NASA to support the Augustine Commission stated: “the Ares I launch vehicle… is clearly the safest launch vehicle option, and the only one having the potential to meet a target of 1 in 1000 probability of LOC (Loss of Crew).” “The simplicity of the Ares I design makes the mature Ares I clearly superior to all other vehicles, no matter what choice of quantification method…” It also determined the Probability of a Loss of Crew (LOC) for the Ares I rocket is 1 in 1,918, which is more than ten times better than the Space Shuttle and over twice as good as any other alternative even with “human-rating” modifications.

Schedule: I am a big fan of commercial space. I “wrote the check” to RpK and SpaceX for $500M to provide seed money that initiated COTS. Unfortunately, RpK failed to meet their milestones and had their Space Act Agreement terminated. The original SpaceX manifest included six test flights of the Falcon 9 rocket to be completed by September 2009. Currently their first test flight is scheduled for May of 2010 (this rocket stuff is more difficult than it looks). All of the reviews of alternative methods to deliver a crewed capsule to ISS estimate that the earliest operational date would be 2016.

Cost: The COTS providers (Orbital and SpaceX) were awarded firm fixed price contracts totaling $3.5B to deliver approximately 40MT of cargo to the ISS. This plus the $500M already invested in COTS results in a cost of $100,000/kilo ($45,000/lb) to deliver cargo to ISS. If the Ares I/Orion were flown at a similar rate (6 flights/year) the fully-burdened government cost for delivering cargo to ISS would be about $70,000/kilo ($32,000/lb)! While it is my hope that the “commercial” providers will be able to reduce costs and stimulate the market place, to date there is no data to indicate that this is the case, and as I have learned over the years “hope is not a management tool”. As hard as it is to make a business case for transporting cargo to orbit, making the case for transporting humans is even more difficult. In fact the White House advisor on Science and Technology Policy, John Holdren, testified that there was no real research or verification done on the viability of the approach for the commercial market to sustain America’s space future. The only source this Administration can cite is a 2002 Futron study that has proven to be overly optimistic. This study was based on a survey of affluent individuals that predicted that 33 commercial passengers would have flown by 2010 (only 8 tourists have paid Russia $20M each to date) and as many as 60 passengers per year would be flying in 2021.

In summary this administration has been trying to come up with a plan for the last year and a half and after hearing all of the testimonies and reviewing all of the facts it has become obvious to me (and to the Congress) that the leadership team at NASA has decided that they simply do not want to do Constellation, at any cost, and are willing to cede US leadership in space. The facts show the current real program is safer, more affordable, timelier, and making better progress towards our nation’s exploration goals, than this faith-based initiative “trajectory to nowhere” the current administration is trying to sell us.
1AC Industrial Base (Econ)

Fluctuations in the US commitment to human space exploration will eviscerate the US industrial base – it will undermine the US ability to retain human capital that is vital to space access

Slazer, 11 – Vice President of the Space Aerospace Industries Association, also Director NASA/Civil Space at Mcdonnell Douglas Corporation (Frank, “Contributions of Space to National Imperatives”, Senate Hearing, 5/18, http://commerce.senate.gov/public/?a=Files.Serve&File_id=e26b4dcb-ee2c-4ada-95fa-b996c307692d

Space programs are essential to our national, technological and economic security. U.S.-developed space technology and its many spin-offs have fueled our economy and made us the unquestioned technological leader in the world for two generations. U.S. economic and technological leadership enabled us to prevail in the Cold War and emerge as the world leader in a new era.   

AIA was disappointed that the president’s fiscal year 2012 budget proposal underfunds NASA by nearly $800 million below its authorized level—$19.4 billion—agreed upon just last fall. Given the current fiscal environment, AIA believes that the level of funding proposed by the administration for NASA provides at least the minimum required for its important programs. It is therefore imperative that NASA receive the full amount of the president’s fiscal year 2012 budget request of $18.7 billion. When allocating this funding, AIA’s position is that funding for NASA should reflect the budget priorities as outlined in the NASA Authorization Act of 2010 as closely as possible. 

The Need for Program Stability 

Despite the clear bipartisan direction provided in the NASA Authorization Act of 2010 and in the fiscal year 2011 Continuing Resolution (CR), substantial uncertainty remains over the direction NASA will take—most specifically on the new heavy-lift space launch system. The impact of the long delayed fiscal year 2011 CR, the current budget climate and the impending gap in America’s ability to launch crews into space—after decades of ever increasing capability—are causing ripple effects throughout the space industrial base and highly trained space workforce in both private and public sectors.  

Fluctuating budgets and delayed programs take their toll on schedule, production and maintaining a skilled workforce—exacerbated by the winding down of the space shuttle program. This funding and programmatic instability may result in the permanent loss of this highly skilled, unique human capital by reducing the options for retaining this specially trained and skilled workforce. Our nation’s aerospace workforce is a perishable national treasure; experienced aerospace talent, once lost, may be unrecoverable and new workers without this critical experience may take years to train. Unfortunately, the on-again off-again plans for the Shuttle’s replacement over the past decade have led to considerable uncertainty not only at NASA—where civil service positions are protected—but across the entire industrial base where firms are faced with wrenching decisions to let highly skilled personnel go because of the lack of clear direction. 

At a time when the space shuttle is being retired and the United States is paying Russia over $60 million a seat to get crews to the International Space Station, it is critical that NASA’s new programs for exploration and crew transportation be adequately funded to remain on track. Fifty years after astronaut Alan Shepard became America’s first man in space, two generations of Americans have never known a time when we were not engaged in human space flight. But let us be clear, this is a legacy not an entitlement— without continued investment, this could become the last generation of Americans being members of a space faring society. In addition to workforce impacts, failure to stick to a space program funding plan makes it difficult to manage them effectively; sends mixed signals to an industry making long term investments; and places these programs at risk of overruns or cancelation—jeopardizing the investments already made by taxpayers. NASA’s research and development efforts have consistently produced ground-breaking technologies with benefits for nearly everyone on the planet. Investments made in NASA have produced invaluable benefits to our national security, economic prosperity and national prestige and should be pursued as sound economic stimulus. 

NASA Space Investment Benefits All Sectors, Including National Security 

The U.S. military and national security communities rely on the space industrial base to provide them with capabilities required to keep our nation secure. Our space industrial base designs, develops, produces and supports our spacecraft, satellites, launch systems and supporting infrastructure. These systems are often produced in small or even single numbers. We need to keep this base healthy to maintain our competitive edge.   

Interruptions or cancellations negatively impact large companies and can be catastrophic to smaller firms—often the only entities with the unique abilities to produce small but critical components on which huge portions of our economy, infrastructure and security depend. As an example, only one firm in the United States produces ammonium perchlorate—a chemical used in solid rocket propellants including the space shuttle solid rocket motors, other space launchers and military applications. Retiring the shuttle will impact all these other users as costs rise due to a smaller business base. 

The U.S. military and national security communities rely on the space industrial base to provide them with capabilities they require to keep our nation secure. Due to export restrictions on space technology and limited commercial markets for space systems, key elements within industry often must depend on stable government programs for survival. This two-way, symbiotic relationship means that in order to keep our overall national security strong, both sides of this relationship are critical.   

Given the lack of a large external space market, such as exists in civil aviation, if government spending pulls back from investing in the space domain—be it in NASA, the Defense Department or Intelligence Community—the industrial base will shrink accordingly. This will mean capacity loss and potentially leaves the United States incapable of building certain national security assets in the future. 

Investing in NASA Benefits STEM Education 

Developing the aerospace workforce of the future is a top issue for our industry. NASA’s space programs remain an excellent source of inspiration for our youth to study the STEM disciplines—science, technology, engineering and math—and to enter the aerospace workforce. In fact, the exciting periods of our space program history are reflected in the demographics of our industry and the influx of young workers they engendered.  

Unfortunately, the state of education for our young people is today in peril, including poor preparation for STEM disciplines. American students today rank 25th in math and 17th in science internationally. Low graduation rates of students in those fields and an overall lack of interest in STEM education contribute to a looming shortage of workers qualified to become professionals in our high tech industries.   

A recent study, Raytheon found that most middle school students would rather do one of the following instead of their math homework: clean their room, eat their vegetables, go to the dentist or even take out the garbage. This lack of interest extends into interest 6 in aerospace. For example, in a 2009 survey 60 percent of students majoring in STEM disciplines found the aerospace and defense industry an unattractive place to work. 2

One of the reasons for the lack of interest in aerospace and defense could be the uncertainty of NASA programs. 3 Just as the recent Wall Street crisis turned young people away from financial careers, lack of job security in aerospace will hurt recruiting efforts. The video gaming industry has captured the magic to attract young people, while space—despite its history and potential—has lagged behind. In some instances, our own employees discourage their children from pursuing careers in aerospace engineering due to the uncertainty of future programs and career prospects. A commitment to a robust human spaceflight program will help attract students to STEM degree programs and help retain the current workforce—which also benefits national security space programs, many of which are not in the open. 

While AIA and NASA are vigorously engaged in the “supply” side of the equation— exciting and inspiring students to study math, science and engineering—it’s the “demand” side that needs Congressional action by providing the resources needed for visible and inspiring aerospace projects. These, in turn, provide young people with exciting programs to work on in the near future and on an ongoing basis. A robust and sustainable space exploration program is essential to building a future aerospace workforce capable of technological innovation and economic competitiveness. 
Investments in NASA Have Increased Economic Prosperity 

Since its beginnings, NASA has been at the forefront in developing new technologies to meet the challenges of space exploration and much of what has been developed has had benefits in other areas. The list of NASA-derived innovations is impressive and wide-ranging, including memory foam cushions, video image stabilization technology, cordless power tools, power sources for heart defibrillators, ventricular assist pumps for heart disease, portable breathing systems for firefighters and many others. These NASA-enabled innovations are not just old history; for example, today the International Space Station is enabling us to develop new vaccines to protect people from Salmonela and MRSA pathogens by exploiting the organism’s response to the weightless environment.  

Past NASA investments such as the Apollo moon landing program stimulated technology development like the miniaturization of electronic circuits. Electronic computers were first created during World War II, but miniaturization in the 1960’s enabled the first personal computers to be created in the late 1970’s and early 1980’s— by a generation of inventors who grew up during the Apollo era. In fact, today a number of new commercial space systems are being developed by entrepreneurs who have made their fortunes in information technology or other fields, but whose intellectual development was inspired during Apollo. 

NASA is a Source of National Pride  

And then there are space program benefits that don’t have a dollar figure attached— those unquantifiable “know it when you see it” benefits that reap long-term rewards— increasing our nation’s pride in our abilities and garnering attention from across the globe. These include the already mentioned Apollo program, the space shuttle and International Space Station, numerous planetary spacecraft which have revealed the wonders of our solar system as well as spacecraft which have helped us understand our home planet and the universe. If there is one area where the world unquestionably looks to the U.S. for leadership, it is in our space program. 

Conclusion 

The future of U.S. space investments are threatened due to our constrained fiscal environment. 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 an infinitesimal impact on the budget deficit. Cutting exploration any 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. China, India, South Korea and other rapidly developing economies are investing in space technology.  

In the decade ahead, our nation’s future in space will likely see one or more commercially developed American crew vehicles supporting the International Space Station and potentially new commercial space stations, as well as a robust NASA multipurpose crew exploration vehicle and new heavy lift launch system that will be getting ready for new missions of exploration beyond Earth orbit. But this bright and inspiring future is dependent on our nation continuing to make the critical investments in programs and technologies needed to lead in space.   

In conclusion, the United States human spaceflight program is at a critical juncture. As a nation we can choose to continue our leadership in manned exploration and innovation or inevitably fall behind. 

No commitment to heavy launch yet—the plans won’t be unveiled for months and the vehicle is the critical component to space exploration
Foust 7/18- aerospace analyst, journalist and publisher (Jeff Foust, July 18, 2011, “Heavy-lift limbo”, The Space Review, http://www.thespacereview.com/article/1886/1, DMintz)

The situation involving the Space Launch System (SLS)—the heavy-lift launch vehicle Congress directed NASA to develop in last year’s NASA authorization act—is curious, to say the least. In the eyes of supporters of the SLS, particularly on Capitol Hill, NASA has been dragging its heels on making a formal decision for months, raising the ire of some members, who have even threatened subpoenas and investigations for the delay. And yet, there’s little doubt about exactly what that design, a not-so-distant relative of the now-cancelled Ares 5, will be—the only question is when exactly that design will become official.

Meanwhile, funding for the SLS is one issue that has been subject to little debate. While House appropriators recently made major cuts in the administration’s budget proposal for NASA, including a controversial decision to provide no money for the James Webb Space Telescope, an appropriations bill would give NASA all that it asked for, and even a little more, for SLS. But as the debate swirls about the utility of the SLS in an ever more conservative fiscal environment, some wonder if that’s money well spent.
How soon is “soon”?

For the last several weeks, NASA had indicated that an announcement about the SLS design would come “soon”, without being more specific. For example, at a speech at the National Press Club on July 1, NASA administrator Charles Bolden said that “we’re nearing a decision” on the SLS and “we’ll announce that soon.” In an online chat four days later, Bolden reiterated that “we’ll be making an announcement soon”, adding that since “this is one of the most important and most expensive decisions we will make for the next decade… I want to make sure we get it right.”
During those previous several weeks, the educated guesses of those in the space community following the SLS saga was that NASA would announce a decision around the time of the final shuttle launch, scheduled for July 8. That timing made some sense from a public relations standpoint: it would be an opportunity to grab the public’s attention, which had been focused on the end of the Space Shuttle program, and inform them about the agency’s future plans for exploration. But as the days counted down to the final shuttle launch, it looked increasingly unlikely that NASA would time such an announcement to the shuttle launch.
In a couple of press briefings at the Kennedy Space Center on July 7, the day before the launch, NASA deputy administrator Lori Garver offered a revised timeline. “We are very close to selecting a design for the rocket,” she said at one briefing about NASA’s work on the Multi-Purpose Crew Vehicle (MPCV), the crewed spacecraft that will be launched by the SLS. However, she said that the decision was pending some final cost evaluations, including an independent cost review. “We still hope to be able to announce, I think, by the end of the summer,” she said.

That timeline did not sit well with members of the House Science, Space, and Technology Committee. Last month they had scheduled a hearing on the SLS for July 12, with Bolden as the sole witness, on the assumption that NASA would have made their decision public by then. Instead, the hearing went forward without a formal decision—and no shortage of disappointment and frustration from committee members.

“Indications that we had received from NASA throughout the spring clearly suggested that a decision would have been rendered prior to today. Sadly, such is not the case,” Rep. Ralph Hall (R-TX), the committee chairman, said in his opening statement. “General Bolden, the fact that we do not have a final decision on the SLS, and the supporting documents that the invitation letter requests, represents almost an insult to this committee and the Congress.” Hall made it clear he assumed the problem was not with Bolden himself but officials at the White House, in particular the Office of Management and Budget (OMB), but Bolden would bear the brunt of the criticism. “We’ve run out of patience,” Hall said.

Bolden, in his testimony, did provide some new details about the decision-making process for the SLS. He said on June 20th he signed off on a specific design “that our experts believe is the best technical path forward for SLS.” That decision, though, is not the final step. “That was an important step but not a final decision,” he said. That design is now undergoing both an internal cost review and an independent one, the latter being performed by Booz Allen Hamilton, to determine if that design is cost effective.

“It would be irresponsible to proceed further until at least we have good estimates,” he said. “This will likely be the most important decision I make as NASA administrator, and I want to get it right.” While hoping to make that decision by the end of the summer, “the absolute need to make sure our SLS program fits within our overall budget constraints suggests it may take longer.”
While Bolden declined to describe the elements of that design, various reports, such as by Aviation Week last month, have indicated that it will be largely a shuttle-derived design, using solid rocket motors attached to a core stage derived from the shuttle’s external tank and fitted with as many as five Space Shuttle Main Engines (SSMEs); the upper stage would use the J-2X engine that had been under development for Constellation. That would be similar to the baseline concept NASA submitted to Congress in a preliminary report in January.

Bolden, in his testimony, also confirmed earlier reports that some elements of the SLS will eventually be open to competition. The solid rocket motors will be used for SLS initially, he said, “until we can hold a competition, which I’ve directed we try to do as soon as possible, where all comers can compete,” including, specifically, liquid oxygen (LOX)/RP-1 systems. “It’s going to be full and open competition, if I can do what I would like to do.”
After the hearing, some members of Congress continued to press NASA for more details about the SLS design even as the cost studies are ongoing. Sen. Kay Bailey Hutchison (R-TX), one of the key authors of last year’s authorization bill, asked the White House a press conference Thursday to allow NASA to release those technical details. “Senator [Bill] Nelson and I are urging that the OMB let the decision be made public so the contractors at NASA will stay in place—that will be the most efficient way for the taxpayers of our country,” she said in a prepared statement.

Hutchison added that she and Nelson had apparently already seen the SLS design Bolden had approved, and liked it. “They have done a very good job,” she said. “Senator Nelson and I have seen the design and we know that it is a great design. It is exactly what we asked for last year in Congress and we now have the capsule that is going to take the astronauts and the launch vehicle we have to get going.”

Schedule and cost

While one House committee was debating the status of the SLS in one hearing Tuesday, House appropriators Wednesday had little difficulty funding the program when they took up a spending bill that includes NASA. That bill would provide NASA with $16.8 billion in fiscal year 2012, down from the nearly $18.5 billion it received this fiscal year and the more than $18.7 billion in the agency’s 2012 budget request. Despite the cuts, though, SLS came though unscathed: appropriators gave the program $1.985 billion for 2012, slightly more than the administration’s request of $1.8 billion. (Both, though, were below the authorized level of $2.65 billion from last year’s authorization act.)

“We are providing NASA funding above the request for America’s next generation exploration system,” Rep. Frank Wolf (R-VA), chairman of the Commerce, Justice, and Science subcommittee of the House Appropriations Committee, said in a statement at a markup of the spending bill by the full committee July 13, in about the only discussion in the several-hour-long session about SLS funding.

Other NASA programs did not fare as well, with most of the attention going to the committee’s decision to defund JWST. The report accompanying the appropriations bill explained that the JWST’s growing cost—Wolf said at Wednesday’s markup that the GAO has now estimated the cost of the telescope to be as high as $7.8 to $8 billion—and schedule delays led appropriators to use it to send a message to NASA. “The Committee believes that this step will ultimately benefit NASA by setting a cost discipline example for other projects and by relieving the enormous pressure that JWST was placing on NASA’s ability to pursue other science missions.”

An effort to restore at least partial funding for the telescope by transferring $200 million from NASA’s Cross Agency Support account was quickly defeated by the committee Wednesday, which rejected it on a voice vote. It’s unlikely, though, that supporters of JWST will give up, with indications that they will seek to restore funding on the House floor as well as in the Senate. In either case, the SLS’s relatively healthy budget could make it a tempting target.

The SLS’s sluggish schedule could also open the program up to future cuts. While the 2010 authorization act mandates that the vehicle be ready to fly by the end 2016 (at least in an interim version that can place 70–100 tons into orbit, rather than the final version that can loft at least 130 tons) Bolden said at Tuesday’s hearing NASA was planning an initial 2017 test flight of SLS, which would launch an uncrewed Orion MPCV beyond Earth orbit—perhaps out to the Moon—and back to test the capsule’s reentry systems.

It would be several years after this test, though, before the SLS could launch a crewed Orion, though. “We’re still talking late this decade, early ’20s before we have a human-rated vehicle,” Bolden said. That, as one committee member noted, puts into jeopardy one proposed mission of the SLS and MPCV: to serve as a backup for commercial crew providers for accessing the International Space Station, as ISS operations could end as soon as 2020 (but could be extended well into the decade depending on interest and the technical condition of the station.)

One member of the House Science Committee went so far as to question whether money intended for SLS might be better spent on other, more pressing issues. “If we spend all of our money on a huge vehicle that may or may not be absolutely necessary, the money won’t be there for what is the modern version of the Hubble telescope,” said Rep. Dana Rohrabacher (R-CA).

This led to a back and forth with Bolden. “If I don’t build a heavy-lift launch vehicle, we don’t have an exploration program,” the NASA administrator said.


“No, you don’t have a human exploration program,” countered Rohrabacher.

“I’m a big fan of human exploration,” Bolden replied.

Rohrabacher was unswayed by Bolden’s argument about the critical nature of the SLS. He argued that he would rather see money spent on space telescopes or even cleanup of space debris in Earth orbit. By instead funding long-term exploration programs like SLS, he said, “we are then chasing after goals that are so far in the distance that we are cutting out the things that we can do today.”

Rohrabacher, at least publically, appeared to be in the minority about the focus on SLS over alternative missions. The SLS may yet end up with most or all of the proposed funding when the 2012 budget cycle is wrapped up (which may be many months from now, if 2011 is any guide), and later this summer, or shortly thereafter, we may know what exactly the SLS will look like. However, the future of a heavy-lift rocket proposed by Congress and accepted by NASA last year is still far from certain. 

Aerospace industry collapse will be fast and take decades to recover from—we’ve reached the tipping point

Albaugh 4/27 -- Fellow of the American Institute of Aeronautics and Astronautics and member of the International Academy of Astronautics (4/27/2011 , Jim Albaugh, “Keeping America’s Lead in Aerospace”, Speech to the 10th Annual Aviation Summit US Chamber of Commerce, http://www.aia-aerospace.org/newsroom/speeches_testimony/ , FS)

Today we take America’s industrial base for granted, but we do so at our own peril. Think about what a strong industrial base has meant for our country.

It was the “arsenal of democracy” that equipped us to win World War II and the Cold War. It put a man on the moon. It made America the worldwide leader in space, commercial aviation, and defense.

But a strong industrial base is not a given. It’s a product of the right policies, investments and priorities – and of time. We don’t have to look far to see how an industrial base can quickly wither away. The UK was once renowned for its aerospace and defense manufacturing. Now that country is buying F-35s, C-17s, Apaches, and Chinooks from us, and of course, commercial airplanes. UK leaders realized a few years ago that they needed an industrial policy and have put one in place. But it won’t be easy for the UK to rebuild its capabilities, and that should serve as a warning to us.

When we don’t invest in new development programs and when policymakers don’t consider how procurement decisions impact the industrial base, we risk losing talent and expertise that’s taken us decades to build.

Our engineering talent is not a fixed asset. It’s made up of people who need challenging new projects. And if they don’t have them, they move into other industries or retire. Once lost, reconstituting it is very difficult and will take decades. With the F-35 in test flight, we are now at a point where there are no new military airplanes or helicopters in development by the DoD. I think that’s the first time we’ve been in that situation in probably a hundred years. We risk following the UK in dismantling our industrial base if we don’t do something about that.

You might think, “We are building aircraft for the military, so what’s the problem?”

To be a viable contractor and an integrator of very complex systems, you have to understand how to do R&D. You have to take R&D into detailed design. You have to transition detailed design into production. You have to run your production systems, and you have to have a very healthy supply chain. What we’re seeing right now with no new start in the Department of Defense is we are losing our ability to do detailed design. We are losing our capability to transition design into manufacturing. Once that’s gone, it will take a long time to reconstitute. I know this is an issue. That was one of the problems we had on the 787 program. We had not done a new development program since the 777, and we paid the price as a result.

On the space side, tens of thousands of very experienced engineers will lose their jobs in the gap between the Space Shuttle’s last mission and the start of the next program. Earlier this month, the United Space Alliance, the NASA contractor responsible for operating the space shuttles, announced it will lay off up to 50 percent of its work force or about 2,800 workers. NASA astronauts who have trained for years are wondering what they will do next.

Without clear direction and investments, we’re going to lose the intellectual capital it’s taken us 50 years to develop. Once we park the shuttle this summer, I predict that the Chinese will walk on the moon before we once again put an American into low-earth orbit in a U.S. launch vehicle. To me, that’s unconscionable.

Aerospace drives the US economy
National Aerospace Week 10 (September 18, ) National Aerospace Week
 “Aerospace and Defense: The Strength to Lift America,” http://www.nationalaerospaceweek.org/wp-content/uploads/2010/04/whitepaper.pdf) 

As the U.S. economy moves through uncertain times, America’s aerospace industry remains a powerful, reliable engine of employment, innovation and export income. Aerospace contributed $81.2 billion in export sales to America’s economy last year. 1 Conservatively, U.S. aerospace sales alone account for three to five percent of our country’s gross domestic product, and every aerospace dollar yields an extra $1.50 to $3 in further economic activity. 2 Aerospace products and services are the bedrock of our nation’s security and competitiveness. We strongly believe that keeping this economic workhorse on track is in America’s best interest. To accomplish this, government policies must support a level playing field abroad, our industrial base and a workforce that is aging and needs an infusion of younger employees. This paper explains what’s at stake and how to ensure that the economic benefits of our industry are bolstered and broadened. A High-Skilled People Business The aerospace and defense industry directly employs 819,000 Americans, located in every state of the union — and supports more than two million jobs in related fields. 3 Our people bring a diverse set of skills and capabilities to their jobs: engineers on the cutting edge of advanced materials, structures and information technology; machinists fabricating complex shapes and structures; and technicians from almost every degree field, testing, applying and integrating the latest technologies. Most of these positions are high-skill, quality jobs, paying above average wages. Production workers average $32.27 an hour; 4 entry-level engineers average more than $50,000 5 a year, with more senior engineers well into six figures. Many of these jobs are unique and require skills that take time to develop. It takes 10 years for a degreed aerospace engineer to master the intricacies of aerospace vehicle design. Technicians skilled in applying stealth coatings, programmers fluent in satellite-control algorithms, metallurgists expert in high-temperature jet engine design — these skills and many more are very hard to replace. Because many of our programs involve national security, America’s aerospace and defense industry must rely on home-grown talent. Of the positions open in the industry in 2008, 66.5 percent required U.S. citizenship. 6 These jobs can’t be sent overseas. However, the American workforce is in trouble. Recent student assessments show that American youth ranked 21st out of 30 in science literacy and 25th out of 30 in math literacy. Developing the science, technology, engineering and math — the socalled STEM skillset — is a priority for our industry. And, because the stakes are so high — the average aerospace worker is 45 years old — the aerospace and defense industry has been a leader in investing in STEM. We’re increasingly working with educators at federal, state and local levels in many ways — adopting schools, sponsoring competitions, providing internships and scholarships and other measures. The challenges extend beyond attracting young people to our industry. We need to better incorporate flexible work styles into our workplace to reduce the voluntary attrition rate of young professionals and increase the representation of women and minorities among our numbers.

Space is key to America’s economic power, policymaking, and national security.

Smith 9 (Patti Grace, Member of the Board of Directors for the Space Foundation, testimony before the House Science and Technology Committee,  Subcommittee on Space & Aeronautics “Enhancing the Relevance of Space to Address National Needs.” July 16, 2009. http://gop.science.house.gov/Media/hearings/space09/july16/smith.pdf)

I am not saying anything new when I say to you that space is absolutely essential to all facets of modern human existence. Space is the bedrock of America’s economic and strategic power. According to The Space Report 2009, the global space economy has grown to $257 billion, a number that is not insignificant.  

In the macro-sense, The Space Report 2009 cites in-depth how space enables a variety of important national needs: 

 National security: The U.S. military could not fight as effectively and efficiently as it does today without the aid of space systems. Other nations seek to emulate this capability because they have seen how powerful it is. With each new generation of military space systems, troops farther down the chain of command are given access to powerful space-enabled tactical capabilities that were once only available to senior commanders. 

 Governance: Policy makers need accurate data on a variety of issues ranging from climate to urban planning to resource monitoring. Remote sensing from space has provided this data and will continue to do so as long as the investment is made in new space systems for this purpose. When natural disasters such as Hurricane Katrina occur, satellite communications are often the only way for emergency responders to coordinate their efforts in the absence of terrestrial infrastructure. Technology developed to detect stresses in the frame of the Space Shuttle has been adapted for use on Earth and is now helping to monitor the structural integrity of bridges and other structures to ensure public safety.  

 Economy: Financial systems rely on GPS satellites for accurate timing of transactions. Satellite-based Internet connectivity offers a practical way to bring rural populations into the Internet age and join the information economy – one of the administration’s goals.    

 Transportation: I personally know that space is integral to the Next Generation Air Transportation System being implemented by the FAA, which will enable cleaner, safer, more efficient air travel. On a local scale, metropolitan authorities in several cities have implemented systems like the one now in place for D.C.’s Metrobus service, which allows passengers to check on the internet or by telephone to see when the next bus will arrive. Innovations like this encourage the use of public transportation, thereby reducing pollution and traffic. 

Additionally, The Space Report 2009 enumerated an exhaustive list of ‘everyday’ space products, services and benefits. Some of the most prominent: 

 Weather prediction/disaster mitigation 

 Resource exploration/exploitation 

 Erosion monitoring and management 

 Global communications 

 Guidance/navigation/timing 

 Population forecasting 

 Attaining a better understanding of our place in the universe 

 The numerous spin-offs that have directly enriched the lives of people all over the world. Investment in space constantly generates new products and spinoff technologies that U.S. companies can build and market. 

In The Space Report 2009, one new emerging area that more and more Americans are using via their iPhones and other hand-held PDAs is that of “geoinformatics.” This is a very unique convergence of GPS, and remote sensing to enable the user to have real-time location-based content. The average user of such capabilities will be blissfully unaware that space-based systems helped him find a flower shop at the last minute on his anniversary, he’ll just be glad he has it and soon will take it, much like all other space enabled capabilities, for granted. 

I would posit to the subcommittee that a “day without space” - - a day without space generated benefits for American consumers, would be a shocking, if not, traumatic experience for most Americans. 

The inspirational value of space activities is equally important, but I will address that point later in my testimony. What does the Space Foundation recommend be done to maximize the benefits to be realized from the nation’s space activities and the relevance of those space activities? How important is it for those activities to be aligned to national goals and objectives?

First off, I want to commend President Obama on his decision to review the entire US space policy. Like each of his predecessors since President Eisenhower, the President realizes the importance of space and is making space a priority.  

Secondly, I feel that most of our space activities are pretty well aligned with our national goals and objectives. Whether decision makers realize it or not, many of our goals and objectives depend on and are enabled by space assets. 

The impact is multiple scenarios for nuclear conflict 
Friedberg and Schoenfeld, 2008 
[Aaron, Prof. Politics. And IR @ Princeton’s Woodrow Wilson School and Visiting Scholar @ Witherspoon Institute, and Gabriel, Senior Editor of Commentary and Wall Street Journal, “The Dangers of a Diminished America”, 10-28, http://online.wsj.com/article/SB122455074012352571.html]
Then there are the dolorous consequences of a potential collapse of the world's financial architecture. For decades now, Americans have enjoyed the advantages of being at the center of that system. The worldwide use of the dollar, and the stability of our economy, among other things, made it easier for us to run huge budget deficits, as we counted on foreigners to pick up the tab by buying dollar-denominated assets as a safe haven. Will this be possible in the future? Meanwhile, traditional foreign-policy challenges are multiplying. The threat from al Qaeda and Islamic terrorist affiliates has not been extinguished. Iran and North Korea are continuing on their bellicose paths, while Pakistan and Afghanistan are progressing smartly down the road to chaos. Russia's new militancy and China's seemingly relentless rise also give cause for concern. If America now tries to pull back from the world stage, it will leave a dangerous power vacuum. The stabilizing effects of our presence in Asia, our continuing commitment to Europe, and our position as defender of last resort for Middle East energy sources and supply lines could all be placed at risk. In such a scenario there are shades of the 1930s, when global trade and finance ground nearly to a halt, the peaceful democracies failed to cooperate, and aggressive powers led by the remorseless fanatics who rose up on the crest of economic disaster exploited their divisions. Today we run the risk that rogue states may choose to become ever more reckless with their nuclear toys, just at our moment of maximum vulnerability. The aftershocks of the financial crisis will almost certainly rock our principal strategic competitors even harder than they will rock us. The dramatic free fall of the Russian stock market has demonstrated the fragility of a state whose economic performance hinges on high oil prices, now driven down by the global slowdown. China is perhaps even more fragile, its economic growth depending heavily on foreign investment and access to foreign markets. Both will now be constricted, inflicting economic pain and perhaps even sparking unrest in a country where political legitimacy rests on progress in the long march to prosperity. None of this is good news if the authoritarian leaders of these countries seek to divert attention from internal travails with external adventures.
Restoring Constellation is vital to revitalizing the space industrial base

Maser, 11 - Chair of the Corporate Membership Committee American Institute of Aeronautics and Astronautics and  President Pratt & Whitney Rocketdyne (Jim, Congressional Testimony for House Hearing,  A Review of NASA’s Exploration Program in Transition: Issues for Congress and Industry 3/30, http://www.aiaa.org/pdf/public/Maser_Congressional_Testimony_30Mar11.pdf)

It is true that we face many other significant challenges and that our country is going through a period of transition. However, we must not lose sight of the fact that the aerospace industry directly employs more than 800,000 people across the country, and supports more than two million middle class jobs and 30,000 suppliers from all 50 states, with total industry sales in 2010 exceeding $216B. 

As a result, the health of the aerospace engineering and manufacturing base in America is a crucial element of our continued economic recovery and employment growth. But in addition to that, the aerospace industry is unique in its contribution to national security, and if the highly skilled aerospace workforce in the United States is allowed to atrophy, it will have widespread consequences for our future wellbeing and success as a nation. 

The U.S. space community is at a crossroads and facing an uncertain future that is unlike any we have seen in decades. This uncertainty significantly impacts our nation’s ability to continue accessing and exploring space without being dependent on foreign providers. It also has implications for our national security and the U.S. industrial base.
Thirteen months ago, NASA administrator Charlie Bolden called me, and several other aerospace manufacturers, to tell us that the Constellation program had been cancelled. 
In the 13 months since that call, NASA has yet to identify a strategy to replace the Space Shuttle. 

In addition, there does not appear to be consensus within the Administration regarding the need for the Space Launch System (SLS) and Multi-Purpose Crew Vehicle (MPCV). Further, there clearly is not consensus between Congress and the Administration on NASA’s priorities. 

This uncertainly has our industry partners and suppliers very concerned about how we can position our businesses to meet NASA’s needs, while retaining our critical engineering and manufacturing talent. It is creating a gap which our industry will not be able to fill. 

When the Apollo program ended more than three decades ago, in 1975, there was a gap of about six years prior to the first flight of the Space Shuttle program. However, the Shuttle program had been formally announced in January 1972. So, although there was a gap in U.S. human spaceflight, there was not a gap in work on the next generation system. 

Clearly this transition was difficult for industry. NASA budgets were reduced but industry adapted to this new reality.

During the Space Shuttle era, we saw NASA budgets become overall flat, declining to less than one percent of the federal budget. And although the space industry would like to have seen overall increases, we have known how to plan our business, how to invest, how to meet our customers’ needs, and how to compete. 

The situation now, however, is much worse. It poses a much greater risk to the U.S. space community, to the engineering workforce, and to U.S. leadership in space. The difference between the Apollo-Shuttle transition and the Shuttle-next generation space exploration system transition is the perilous unknown. 
We do not know what is next. Shuttle is ending and we have not defined a mission nor ensured what we are working on. 

Congress passed an authorization bill that directs NASA how to move to the next generation efforts in space exploration. But NASA has said that due to Constellation contractual obligations they are limited in moving forward with the Authorization bill. This situation is creating a host of problems, and it urgently needs to change. Most importantly, if NASA is going to be relived of Constellation obligations, we need to know how the workforce will be transitioned and how the many financial investments will be utilized for future exploration efforts. 

Whereas the Apollo-Shuttle transition created a gap in U.S. human access to space, this next transition is creating a gap in direction, in purpose, in actual work, and in future capabilities.

In order to adequately plan for the future and intelligently deploy resources, the space community needs to have clear goals. And up until two years ago, we had a goal. We had a national space strategy and the plan to support it. Unfortunately, at this point, that plan no longer exists. 

This lack of a unified strategy, along with the uncertainty it creates and the fact that the NASA transition is being planned without any coordination with industry, makes it impossible for businesses like mine to adequately plan for the future. How can we right-size our businesses and work towards achieving greatest efficiency if we can’t define the future need? This is an impossible task. 

So, faced with this uncertainty, companies like mine continue to remain focused on fulfilling Constellation requirements pursuant to the Congressional mandate to capitalize on our investment in this program, but we are doing so at significantly reduced contractual baseline levels, forcing reductions in force at both the prime contractor and subcontractor levels. 

This reality reflects the fact that the space industrial base is not FACING a crisis; we are IN a crisis right now. 
And we are losing a national PERISHABLE product…our unique workforce.

The entire space industrial base is currently being downsized with no net gain of jobs. At the same time, however, we are totally unclear as to what might be the correct levels needed to support the government. 

Designing, developing, testing, and manufacturing the hardware and software to access and explore space requires highly skilled people with unique knowledge and technical expertise developed over decades. 

These technical experts cannot be grown overnight, and once they leave the industry, they rarely return. If the U.S. develops a tremendous vision for space exploration five years from now, but the people with these critical skills have not been preserved and developed, that vision could not be brought to life. 

We need that vision, that commitment, that certainty right now, not five or ten years from now, if we are going to have a credible chance of bringing it to fruition. 

In addition to difficulties in retaining our current workforce, the uncertainty facing the U.S. space program is already having a negative impact on our industry’s ability to attract new talent from critical science, technology, engineering and mathematics. Young graduates who may have been inspired to follow STEM education plans because of their interest in space and space exploration look at the industry now and see no clear future. This will have implications to the space industrial base for years to come.

Access to space also plays a significant part in the Department of Defense’ ability to secure our nation. The lack of a unified national strategy brings uncertainty in volume which means that fixed costs will go up in the short term across all customers until actual demand levels are understood. This means that lack of a clear space policy will have ripple effects in the defense budget and elsewhere, raising costs when it is in everyone’s interests to contain costs. 

Now, it is of course true that there are uncertainties about the best way to move forward. This was true in the early days of space exploration as well, and in the Apollo and Shuttle eras. 

Unfortunately, though, we do not have the luxury of waiting until we have all the answers. We must not “let the best be the enemy of the good.” In other words, selecting a configuration that we are absolutely certain is the optimum configuration is not as important as expeditiously selecting one of the many workable configurations, so that we can move forward. 

This industry has smart people with excellent judgment, and we will figure the details out, but not if we don’t get moving soon. NASA must initiate SLS and MPCV efforts without gapping the program efforts already in place intended to support Constellation.

time for industry and government to work together to define future space is now. We must establish an overarching policy that recognizes the synergy among all government space launch customers to determine the right sustainable industry size, and plan on funding it accordingly. 

The need to move with clear velocity is imperative if we are to sustain our endangered U.S. space industrial base, to protect our national security, and to retain our position as the world leader in human spaceflight and space exploration. I believe that if we work together we can achieve these goals, and we are ready to help in any way that we can. But the clock is ticking.
HLLVs key to preserve the industrial base. 

Thompson 11-Chief Financial Officer (Loren Thompson, April 2011, “Human Spaceflight”, Lexington Institute, http://www.lexingtoninstitute.org/library/resources/documents/Defense/HumanSpaceflight-Mars.pdf, DMintz)
The two most important elements in any human spaceflight program that proposes to go beyond low-Earth orbit are an evolvable heavy-lift launch vehicle and a multi-purpose crew vehicle. Congress has directed that NASA’s future work on both systems should focus to the maximum degree possible on technologies already under development for the Constellation program. By applying those technologies to a human spaceflight agenda focused on the ultimate destination of Mars, NASA can preserve its investment in a highly skilled space workforce and related infrastructure. Failure to make Mars the centerpiece of future exploration efforts will probably doom the human spaceflight program to a further erosion of political support at a time when its survival is already in question. 
1AC Cooperation
Obama’s new space exploration strategy won’t meet any goals despite rhetorical support – it will collapse NASA as an agency 

Friedman, 11 - recently stepped down after 30 years as Executive Director of The Planetary Society. He continues as Director of the Society's LightSail Program and remains involved in space programs and policy. Before co-founding the Society with Carl Sagan and Bruce Murray, Lou was a Navigation and Mission Analysis Engineer and Manager of Advanced Projects at JPL (Lou, The Space Review, “A dark future for exploration,” 3/7, http://www.thespacereview.com/article/1795/1

I closed my column last week saying, “Like the faded maritime powers of the 16th century, Russia is headed to be in space what Portugal and Holland became on the oceans: forgotten explorers. There is a lesson for the US here: Things can change quickly.” They sure do.

Eleven months ago fans of space exploration cheered as President Obama, for the first time since John Kennedy, went on the road to support a program for a new venture of human exploration: “We’ll start by sending astronauts to an asteroid for the first time in history. By the mid-2030s, I believe we can send humans to orbit Mars and return them safely to Earth. And a landing on Mars will follow.” Then Congress went to work and, today, we have no coherent human space exploration goals, objectives, or program. We instead have a weak jobs program, spending money on a cancelled project and ordering a new rocket-to-nowhere project.

In that same speech the president said, “We will ramp up robotic exploration of the solar system” and “We will increase Earth-based observation to improve our understanding of our climate and our world.” In his very next budget submission last month, with still no budget passed by Congress for the current fiscal year, he proposed elimination of robotic precursor missions, a decrease in planetary science funding, and delays of vitally needed Earth science missions (a need which just increased as a result of the loss of Glory). All of the proposed increases that were submitted to Congress last year (and which they failed to act upon) are eliminated. In addition, the budget submission ignored the James Webb Space Telescope and the future Mars program—kicking the can of their consideration down the road. NASA is now not just paralyzed, but its vital signs are weakening.

Later today the National Academy of Sciences Planetary Decadal Survey report is being released. The Survey was to evaluate a plethora of planetary exploration riches and decide priorities in order to reap rewards from a new era of exploration. International flagships would be sent to Mars and the Outer Planets while smaller ships were to continue making new discoveries throughout the solar system. Instead, as the report indicates, there will be no plethora of riches; we’ll be lucky to get a collection of rags. The Survey team accepted guidelines and constraints imposed by the agency for both cost and budget and came up with the inevitable result: we can’t continue Mars landers and we can’t have an Outer Planets Flagship. We will not search nearby worlds for signs of extraterrestrial life, and we’ll accept a new era with fewer missions and less science.

Human space exploration was torpedoed last year. This year the robots are being fired upon. It is my view that without space exploration—new adventures to new worlds and scientific discovery about our universe—there will be little reason for NASA’s existence and the space agency will wither as its public support diminishes. I am not sure about the European reaction to the diminishing of plans for the joint Mars lander program and Outer Planets Flagship, but I am not optimistic about Europe’s independent ability to take over space exploration. Interfax reported this week that Russia has developed a “space strategy” that includes the exploration and development of the moon, Mars, and beyond. (Was this a reaction to my criticism of last week? I wish I had that power.) Maybe the tide will turn again—for as I said, things change quickly. Right now it seems that America is headed for exploration oblivion.

Falling behind in space leadership—both tech and science. 

Moskowitz 6/30- a senior writer for Live Science and Space.com (Clara Moskowitz, June 30, 2011, “For Visits to Asteroid & Mars, NASA Needs New Ways to Do Everything”, Space, http://www.space.com/12136-visits-asteroid-mars-nasa-ways.html, DMintz) 

With NASA at a crossroads as the space shuttles retire, the space agency is facing the steep challenge of developing a slew of new technologies for a new phase in exploration: trips to an asteroid and Mars.

For 30 years, NASA astronauts have worked in low-Earth orbit, flying on the space shuttles and building the International Space Station. Now that the station is complete and the shuttle program is winding down, the United States is focusing on sending astronauts farther out in the solar system than ever before.
NASA's next big goals for human spaceflight, as articulated by President Barack Obama, are visiting an asteroid by the year 2025 and landing on Mars in the 2030s. 

 "We're not going to get to an asteroid in 2025 without some of the key building blocks that NASA wants to start on today," NASA's chief technologist Bobby Braun told reporters during a June 27 teleconference.

Braun stressed the need to find ways to protect people in the microgravity and radiation environment of space for long periods, as well as to improve propulsion, navigation and communication abilities. [Gallery: Visions of the Future of Human Spaceflight]

"It's those types of technology breakthroughs that we're hoping to get at with the investment in space technology today," Braun said.
Space shuttle shutdown

The end of the space shuttle program this year (with the last flight due to launch July 8) should free up personnel, money and time for NASA to tackle deep-space projects.

"If you think of NASA having a certain pie, if you will, the space shuttle program for a number of years has taken a fairly significant piece of the pie," Braun said. "That piece of the pie will be available for some of these other systems and capabilities that I've been describing."

Deep space exploration

But traveling to an asteroid, and then perhaps Mars, is likely to require technologies significantly more advanced than what we currently use to send people to space.

Because the next destinations are so much farther than, say, the International Space Station, new methods of spacecraft propulsion would be needed. [Video: Earth Orbit and Beyond for Next-Gen Spaceship]

"In-space propulsion: That jumps near the top of the list as one of the technologies that we can invest in today so that that capability exists in time for its use in sending humans to an asteroid and Mars on the timeline that the president suggested," Braun said.

Other technologies on the spaceflight wish list include a heavy-lift rocket capable of breaking free from low-Earth orbit and traveling into deep space, and a spacecraft that can withstand the journey there and back.

NASA recently announced its plan to develop the "Multi-Purpose Crew Vehicle" (MPCV) to serve as the capsule for these trips, to be lofted by the "Space Launch System" (SLS), a heavy-lift rocket that NASA is also building. Both are expected to be ready by 2016, though that goal might be hard to meet, given that the design for the SLS has not yet been decided.

NASA also must develop better shields to protect humans from longer exposure to harmful radiation outside Earth's protective atmosphere.

Landing systems will have to be designed to touch down given the lower gravity of Mars and the even lower gravity of an asteroid. Once they touch down, astronauts will need technologies that enable to them to make water, construct habitats, even generate rocket fuel from the resources they find.

And better communications systems are a must.

"Let's face it: We're all going to want to see the high-def video," Braun said of a human mission to deep space. "We're going to want to talk to the astronauts significantly more than we do to robotic probes."

Such ambitious missions won't involve just new technologies, but new breakthroughs in science.

"There is science to be done at these places and in advance to arriving at some of these," said NASA chief scientist Waleed Abdalati. "When we talk about going to Mars, the moon and an asteroid, there are clues to the origin of the solar system, important clues that, when we can get to these and retrieve pieces of these and we can analyze them in situ or bring some of these back and analyze here, we can understand how the solar system evolved, how the Earth evolved, our place in the solar system and the universe.

"Science and technology really go hand in hand. The technology enables exploration and science. The science and exploration needs drive the technology we need to develop." 
Abandoning Constellation sent an international signal that the US will no longer pursue space leadership – restoration is vital to forging international partnership
Newton and Griffin ’11– *director for Space Policy in the Center for System Studies at the University of Alabama in Huntsville, former strategist at NASA Marshall Space Flight Center, AND **physicist & space engineer, former Administrator of NASA, eminent scholar and professor of mechanical and aerospace engineering at the University of Alabama in Huntsville (Elizabeth and Michael, Space Policy, “United States space policy and international partnership” ScienceDirect)

3. Will the USA have more influence on the world stage?

3.1. Perceptions of style

President Obama’s 2010 policy is notable for the shift over the 2006 version, which most agree to be more a stylistic change of tone, rather than one of substance. The messages conveying the need for multilateral action are likely to be welcome to external audiences’ ears and suggest a more consultative approach. That said, the cancellation of the Constellation program was done without prior notice or consultation with international partners, and much of the debate on the subject has centered on the domestic repercussions of the decision, not the impact on the partners. There is evidently a mismatch between intent and such unilateralist actions.

3.2. Perceptions of reliability as a partner

The president’s request and congressional authorization for continued funding of the ISS’s operations delivers on commitments made to international partners beginning in the mid-1980s when the program was conceived. However, without a successor system to the Shuttle, the USA has abrogated intergovernmental agreements to provide crew and cargo transportation, and crew rescue, as partial compensation for partner investments in the ISS’s infrastructure and operations. Reliance on the Russian Soyuz for limited down-mass cargo transport seriously inhibits the value that can be realized from ISS utilization until a commercial solution is available. In addition, the USA’s unilateral abandonment of the Moon as a near-term destination shakes partners’ political support for their exploration plans, some of which were carefully premised on US intentions, and more than five years of collaborative development of lunar base plans.

3.3. Leadership

The USA is a majority funder for many space programs and is a technology leader, two features which have provided sufficient motivation for partners to accept US leadership, even when unfortunately high-handed. It is a stunning failure of political will to lack a successor system to the retiring Space Shuttle, and so the US cedes leadership in human spaceflight with its inability to access the ISS independently, for itself or for its partners, until a new commercial capability has been demonstrated. The USA further relinquishes leadership when abandoning years of work on strategic planning and guidance, the evaluation of alternatives, and orchestration of diverse but important contributions that were manifested in the Global Exploration Strategy. Sudden redirections without consultation are not hallmarks of leadership and will no doubt motivate partners to do more unilateral planning and execution, at least for a while. Finally, leadership in the future is at risk: how can the USA hope to influence outcomes and protect interests - strategic, commercial, and cultural e on the Moon if it is not present?

4. Conclusion

Is the USA better off with the new (emerging) space policy? In some areas, yes, in some, no; and in some, it is too early to tell. In human spaceflight chronic under-funding and a political failure to persist toward goals have engendered a repetitive and distasteful cycle of churn that in the long haul is more expensive than if a plan had been committed to and executed. Policy changes on some fronts will be celebrated by international partners and rued on other fronts, where continued interdependence will be approached cautiously.

We should be diligent in monitoring whether the risks and time-delays created by policy change are proven to be worth the benefits, that is, we need to create a ‘closed loop’ on the system, to gauge regularly and systematically whether we are achieving what we want. A vision of American excellence and leadership in security, political economy, and influence provides a framework for this evaluation and for the goals that we set for ourselves. While accountability and data are not beloved in the political process, we will not be able to move beyond debates that the majority of Americans view as arcane, unless we zero in on data-driven evaluations of policy’s performance. Magical thinking might make for good politics, but it makes poor policy.
Space leadership is vital to resolve international disputes over the use of space and developing cooperation over space debris
Newton and Griffin ’11– *director for Space Policy in the Center for System Studies at the University of Alabama in Huntsville, former strategist at NASA Marshall Space Flight Center, AND **physicist & space engineer, former Administrator of NASA, eminent scholar and professor of mechanical and aerospace engineering at the University of Alabama in Huntsville (Elizabeth and Michael, Space Policy, “United States space policy and international partnership” ScienceDirect)

We are a year into the throes of a debate sparked by President Obama’s proposal to cancel NASA’s Constellation human spaceflight program, a debate which as of yet shows no sign of abating. Nevertheless, taking a step back from the details, it is imperative to ask how, in current economic and political conditions, US space policy measures up and how it affects international partnership.

What are the current conditions? From a historical point of view, the domestic and global challenges populating the US national agenda are not unique to our day: war, recession, deficits, health care, financial markets, and energy concerns have provided a backdrop to the US space program since inception. Competing concerns and cares, and the very fact that resources are never limitless, will always cast decisions to spend money on space programs in terms of opportunity costs: by spending a dollar in one area, which opportunity to spend it elsewhere do we forgo? In this regard, today’s conditions are analogous to those of earlier eras.

However, it would be naive to think that the landscape is identical to times past or that the US mindset does not need to evolve, and Deputy Secretary of Defense William Lynn has gone so far as to claim that we are at a “historical inflection point”.1 In its origins, the space program was a tool of foreign policy in the Cold War between the USA and USSR, a tool which existed only in the two superpowers’ toolbox. Today the number of countries with independent space capabilities has grown tremendously in the past ten years. Space is “congested, competitive, contested”, with over 60 nations having assets in orbit. When coupled with the globalization of capital, labor, markets, and information, it is certainly a different landscape from that 60 years ago. Further, space capabilities have become tightly integrated into the way the global economy functions, whereas in the early days it was unclear what social and economic benefits might materialize.

One can only conclude, then, that different national strategies and policies are called for in these conditions, and certainly Apollo era mindsets or expectations are demodé. There are more players, more options, more potential for unintended consequences, and higher stakes; unilateral action is more limited in its effectiveness. One would think that such conditions and global interdependence would be a boon to creating incentives for international partnership, which is built on shared interests and their stability.

So, is the USA’s current space policy optimal for these conditions? Is it the right way to go? Space policy’s performance in the national interest should be evaluated against the outcomes it is supposed to achieve under the given conditions. What might a scorecard look like, in terms that an average taxpayer would care about without having to be an aficionado of space policy’s intricacies?

Before delving into details, it is worth noting that US space policy is most accurately viewed as an aggregate of White House issuances and legislative policy making codified in law, as well as of executive branch agencies’ translation of these broad or narrowdirections into programs, operating budgets, and processes. Indeed, agencies’ deeds are more telling than any White House-level rhetoric about intent. For this reason, it may be that currently we can only judge the potential for the policy to deliver results, allowing sufficient time to see whether policy’s implementation succeeds or fails.
Evaluating whether or not the USA’s overall strategic position is improved-that is, whether its ability to influence positively the conditions of its existence and play the role it chooses is enhanced - can be distilled down to questions about security, political economy, and influence. These three dimensions are coupled, of course, but they can provide a way of disaggregating space policy for closer inspection.

1. Will the USA be more secure?

As stated in the White House’s space policy and Lynn’s preview of the National Security Space Strategy, US security hinges on fostering a cooperative, predictable space environment where countries can operate in a stable, sustainable way. Planned debris tracking standards, considerations of international ‘rules of the road’, and shared data sets for collision avoidance and debris mitigation are measures that undoubtedly will contribute to the security of space as a shared venue for national activities. The stated desire to develop a Combined Space Operations Center for coalition operations could expand access to information, awareness, and services. Leveraging partner capabilities, integrating them into system architectures, and increasing the interoperability of systems are important planned steps as well.

These new strategies do not diminish the USA’s current strengths in the national security space realm and quite likely stand to capitalize on international interest in multilateral solutions. Further information will doubtless be forthcoming in the Space Posture Review.

One might also mention, under the theme of security, the USA’s ability to access its strategic assets in space. On the civil space side, the ‘gap’ in the government’s ability to access the International Space Station (ISS), a >$70 billion asset, after the Shuttle’s retirement is certainly detrimental from a strategic point of view. The USA will be dependent on the goodwill of international partners until an as-yet-unrealized commercial capability becomes available. However even then, the policy’s lack of support for having an independent federal capability is worrying, for it is tantamount to relying on FedEx without the back-up of a US postal service; or on commercial airlines without alternative military air transport; or on commercial weather forecasting without a National Oceanographic and Atmospheric Agency (NOAA).
Space debris will destroy early warning satellites, resulting in an accidental global nuclear war 

Lewis, 4 – postdoctoral fellow in the Advanced Metods of Cooperative Study Program; worked in the office of the Undersecretary of Defense for Policy (Jeffrey, Center for Defense Information, “What if Space were Weaponized?” July 2004, http://www.cdi.org/PDFs/scenarios.pdf) // DCM
This is the second of two scenarios that  consider how U.S. space weapons might  create incentives for America’s opponents to  behave in dangerous ways.  The previous scenario  looked at the systemic risk of accidents that could  arise from keeping nuclear weapons on high alert  to guard against a space weapons attack.  This  section focuses on the risk that a single accident  in space, such as a piece of space debris striking  a Russian early-warning satellite, might be the  catalyst for an accidental nuclear war.   

As we have noted in an earlier section, the  United States canceled its own ASAT program  in the 1980s over concerns that the deployment  of these weapons might be deeply destabiliz-  ing.  For all the talk about a “new relationship”  between the United States and Russia, both sides  retain thousands of nuclear forces on alert and  conﬁgured to ﬁght a nuclear war.  When briefed  about the size and status of U.S. nuclear forces,  President George W. Bush reportedly asked  “What do we need all these weapons for?”43  The  answer, as it was during the Cold War, is that the  forces remain on alert to conduct a number of  possible contingencies, including a nuclear strike  against Russia.  

This fact, of course, is not lost on the Rus-  sian leadership, which has been increasing its  reliance on nuclear weapons to compensate for  the country’s declining military might.  In the  mid-1990s, Russia dropped its pledge to refrain  from the “ﬁrst use” of nuclear weapons and  conducted a series of exercises in which Russian  nuclear forces prepared to use nuclear weapons  to repel a NATO invasion.  In October 2003,  Russian Defense Minister Sergei Ivanov reiter-  ated that Moscow might use nuclear weapons  “preemptively” in any number of contingencies,  including a NATO attack.44 

 So, it remains business as usual with U.S. and  Russian nuclear forces.  And business as usual  includes the occasional false alarm of a nuclear  attack.  There have been several of these incidents  over the years.  

In September 1983, as a relatively new Soviet  early-warning satellite moved into position to  monitor U.S. missile ﬁelds in North Dakota,  the sun lined up in just such a way as to fool the  Russian satellite into reporting that half a dozen  U.S. missiles had been launched at the Soviet  Union.  Perhaps mindful that a brand new satel-  lite might malfunction, the ofﬁcer in charge of  the command center that monitored data from  the early-warning satellites refused to pass the  alert to his superiors.  He reportedly explained  his caution by saying: “When people start a war,  they don’t start it with only ﬁve missiles.  You can  do little damage with just ﬁve missiles.”45  

In January 1995, Norwegian scientists launched  a sounding rocket on a trajectory similar to one  that a U.S. Trident missile might take if it were  launched to blind Russian radars with a high  altitude nuclear detonation.  The incident was  apparently serious enough that, the next day,  Russian President Boris Yeltsin stated that he had  activated his “nuclear football” – a device that  allows the Russian president to communicate with  his military advisors and review his options for  launching his arsenal.  In this case, the Russian  early-warning satellites could clearly see that  no attack was under way and the crisis passed  without incident.46  

In both cases, Russian observers were conﬁ-dent that what appeared to be a “small” attack  was not a fragmentary picture of a much larger  one.  In the case of the Norwegian sounding  rocket, space-based sensors played a crucial role  in assuring the Russian leadership that it was  not under attack.  The Russian command sys-tem, however, is no longer able to provide such  reliable, early warning.  The dissolution of the  Soviet Union cost Moscow several radar stations  in newly independent states, creating “attack cor-ridors” through which Moscow could not see an  attack launched by U.S. nuclear submarines.47   

Further, Russia’s constellation of early-warn-ing satellites has been allowed to decline – only  one or two of the six satellites remain operational,  leaving Russia with early warning for only six  hours a day.  Russia is attempting to reconstitute  its constellation of early-warning satellites, with  several launches planned in the next few years.   But Russia will still have limited warning and  will depend heavily on its space-based systems to  provide warning of an American attack.48  

As the previous section explained, the Penta-  gon is contemplating military missions in space  that will improve U.S. ability to cripple Russian  nuclear forces in a crisis before they can execute  an attack on the United States.  Anti-satellite  weapons, in this scenario, would blind Russian  reconnaissance and warning satellites and knock  out communications satellites.  Such strikes might  be the prelude to a full-scale attack, or a limited ef-  fort, as attempted in a war game at Schriever Air  Force Base, to conduct “early deterrence strikes”  to signal U.S. resolve and control escalation.49    

By 2010, the United States may, in fact, have  an arsenal of ASATs (perhaps even on orbit  24/7) ready to conduct these kinds of missions  – to coerce opponents and, if necessary, support  preemptive attacks.  Moscow would certainly  have to worry that these ASATs could be used in  conjunction with other space-enabled systems  – for example, long-range strike systems that  could attack targets in less than 90 minutes – to  disable Russia’s nuclear deterrent before the Rus-  sian leadership understood what was going on.  

What would happen if a piece of space debris  were to disable a Russian early-warning satel-lite under these conditions?  Could the Russian  military distinguish between an accident in space  and the ﬁrst phase of a U.S. attack?  Most Russian  early-warning satellites are in elliptical Molniya  orbits (a few are in GEO) and thus difﬁcult to  attack from the ground or air.  At a minimum,  Moscow would probably have some tactical warn-ing of such a suspicious launch, but given the  sorry state of Russia’s warning, optical imaging  and signals intelligence satellites there is reason  to ask the question.  Further, the advent of U.S.  on-orbit ASATs, as now envisioned50 could make  both the more difﬁcult orbital plane and any  warning systems moot.  

The unpleasant truth is that the Russians likely  would have to make a judgment call.  

No state has the ability to deﬁnitively deter-mine the cause of the satellite’s failure.  Even the  United States does not maintain (nor is it likely  to have in place by 2010) a sophisticated space  surveillance system that would allow it to distin-  guish between a satellite malfunction, a debris  strike or a deliberate attack – and Russian space  surveillance capabilities are much more limited  by comparison.  Even the risk assessments for col-lision with debris are speculative, particularly for  the unique orbits in which Russian early-warning  satellites operate.  

During peacetime, it is easy to imagine that the  Russians would conclude that the loss of a satellite  was either a malfunction or a debris strike.  But  how conﬁdent could U.S. planners be that the  Russians would be so calm if the accident in space  occurred in tandem with a second false alarm, or  occurred during the middle of a crisis?  

What might happen if the debris strike oc-curred shortly after a false alarm showing a mis-sile launch?  False alarms are appallingly common  – according to information obtained under the  Freedom of Information Act, the U.S.-Canadian  North American Aerospace Defense Command  (NORAD) experienced 1,172 “moderately seri-ous” false alarms between 1977 and 1983 – an  average of almost three false alarms per week.  Comparable information is not available about  the Russian system, but there is no reason to  believe that it is any more reliable.51  

Assessing the likelihood of these sorts of co-  incidences is difﬁcult because Russia has never  provided data about the frequency or duration of  false alarms; nor indicated how seriously early-  warning data is taken by Russian leaders.  More-  over, there is no reliable estimate of the debris risk  for Russian satellites in highly elliptical orbits.52    The important point, however, is that such a  coincidence would only appear suspicious if the  United States were in the business of disabling  satellites – in other words, there is much less risk  if Washington does not develop ASATs.  

The loss of an early-warning satellite could  look rather ominous if it occurred during a pe-  riod of major tension in the relationship.  While  NATO no longer sees Russia as much of a threat,  the same cannot be said of the converse.  Despite  the warm talk, Russian leaders remain wary of  NATO expansion, particularly the effect expan-  sion may have on the Baltic port of Kaliningrad.  Although part of Russia, Kaliningrad is separated  from the rest of Russia by Lithuania and Poland.   Russia has already complained about its decreas-  ing lack of access to the port, particularly the  uncooperative attitude of the Lithuanian govern-  ment.53  News reports suggest that an edgy Russia  may have moved tactical nuclear weapons into  the enclave.54  If the Lithuanian government were  to close access to Kaliningrad in a ﬁt of pique,  this would trigger a major crisis between NATO  and Russia.  

Under these circumstances, the loss of an  early-warning satellite would be extremely suspi-cious.  It is any military’s nature during a crisis to  interpret events in their worst-case light.  For ex-  ample, consider the coincidences that occurred in  early September 1956, during the extraordinarily  tense period in international relations marked by  the Suez Crisis and Hungarian uprising.55  On  one evening the White House received messages  indicating: 1. the Turkish Air Force had gone on  alert in response to unidentiﬁed aircraft penetrat-  ing its airspace; 2. one hundred Soviet MiG-15s  were ﬂying over Syria; 3. a British Canberra  bomber had been shot down over Syria, most  likely by a MiG; and 4. The Russian ﬂeet was  moving through the Dardanelles.  Gen. Andrew  Goodpaster was reported to have worried that  the conﬂuence of events “might trigger off … the  NATO operations plan” that called for a nuclear  strike on the Soviet Union.   

Yet, all of these reports were false.  The “jets”  over Turkey were a ﬂock of swans; the Soviet  MiGs over Syria were a smaller, routine escort  returning the president from a state visit to Mos-  cow; the bomber crashed due to mechanical  difﬁculties; and the Soviet ﬂeet was beginning  long-scheduled exercises.  In an important sense,  these were not “coincidences” but rather different  manifestations of a common failure – human er-  ror resulting from extreme tension of an interna-  tional crisis.  As one author noted, “The detection  and misinterpretation of these events, against  the context of world tensions from Hungary  and Suez, was the ﬁrst major example of how  the size and complexity of worldwide electronic  warning systems could, at certain critical times,  create momentum of its own.”  

Perhaps most worrisome, the United States  might be blithely unaware of the degree to which  the Russians were concerned about its actions  and inadvertently escalate a crisis.  During the  early 1980s, the Soviet Union suffered a major  “war scare” during which time its leadership  concluded that bilateral relations were rapidly  declining.  This war scare was driven in part  by the rhetoric of the Reagan administration,  fortiﬁed by the selective reading of intelligence.   During this period, NATO conducted a major  command post exercise, Able Archer, that caused  some elements of the Soviet military to raise their  alert status.  American ofﬁcials were stunned to  learn, after the fact, that the Kremlin had been  acutely nervous about an American ﬁrst strike  during this period.56  

All of these incidents have a common theme  – that conﬁdence is often the difference between  war and peace.  In times of crisis, false alarms  can have a momentum of their own.  As in the  second scenario in this monograph, the lesson is  that commanders rely on the steady ﬂow of reli-able information.  When that information ﬂow  is disrupted – whether by a deliberate attack or  an accident – conﬁdence collapses and the re-  sult is panic and escalation.  Introducing ASAT  weapons into this mix is all the more dangerous,  because such weapons target the elements of  the command system that keep leaders aware,  informed and in control.  As a result, the mere  presence of such weapons is corrosive to the  conﬁdence that allows national nuclear forces to  operate safely.

Space leadership key to multilateral space cooperation—that’s key to asteroid deflection, climate monitoring, weather predictions. 
Friedman, 11 - recently stepped down after 30 years as Executive Director of The Planetary Society. He continues as Director of the Society's LightSail Program and remains involved in space programs and policy. Before co-founding the Society with Carl Sagan and Bruce Murray, Lou was a Navigation and Mission Analysis Engineer and Manager of Advanced Projects at JPL (Lou, The Space Review, “Space Power,” 2/14, http://www.thespacereview.com/article/1778/1, DMintz)

“American Leadership” is a phrase we hear bandied about a lot in political circles in the United States, as well as in many space policy discussions. It has many different meanings, most derived from cultural or political biases, some of them contradictory. The term sometimes arouses antipathy from non-Americans and from advocates of international cooperation. They may find it synonymous with American hubris or hegemony.

It is true that American leadership can be used as a nationalistic call to advance American interests at the expense of non-American interests. But more often it may be used as an international call for promoting mutual interests and cooperation. That is certainly true in space, as demonstrated by the International Space Station, Cassini-Huygens, the James Webb Space Telescope, the Europa Jupiter System Mission, Mars 2016/2018 and Earth observing satellites.

These are great existing and proposed missions, which engage much of the world and advance the interests of the US and other nations, inspire the public, and promote cooperation among technical and scientific communities worldwide. Yet space exploration and development are often overlooked in foreign relations and geopolitical strategies.

Sometimes, the connection between space exploration and foreign relations has even been belittled in the space community. I refer to the NASA administrator’s foray into the Middle East last year, promoting science, math, and technology as a way to reach out to Muslim nations. It is true that he used some unfortunate wording, such as “foremost purpose,” but it was great that the administration wanted the space program to be part of its overarching international efforts to engaging the Muslim community in peaceful pursuits.

Apollo and the International Space Station were both accomplishments motivated more by international and geopolitical interests than they were by space enthusiasm. It’s my view that space ventures should be used to advance American engagement in the world. (For example, with China on the space station and Russia in Mars Sample Return.)

American leadership in space is much more desired that resented—except when it gets used unilaterally, as in the past Administration’s call for “dominance in cislunar space.” Asian countries (China, Japan, India) are especially interested in lunar landings; Western countries, including the US, much less so. However, cooperating with Asian countries in lunar science and utilization would be both a sign of American leadership and of practical benefit to US national interests. Apollo 11 astronaut Buzz Aldrin has been a leader advocating such cooperation. At the same time American leadership can be extended by leading spacefaring nations into the solar system with robotic and human expeditions to other worlds.

The US can’t do everything alone. Climate monitoring, Earth observation, space weather prediction, and ultimately asteroid deflection are huge and vital global undertakings that require international participation. That is also true with exploration projects sending robots and human to other worlds. American leadership in these areas is welcomed and used by other countries, even as they develop their own national programs. The US government should make more of this and not treat it as an afterthought—or even worse, prohibit American leadership as the House of Representatives is doing this week by banning any China collaboration or cooperation. (The proposed House continuing resolution for fiscal year 2011 prohibits OSTP or NASA funds to be used for anything to do with China.)

On a bigger stage I was struck by the demands of the Egyptian protesters over the past few weeks for American leadership and engagement in reforming their country, while at the same time strongly resenting any American interference in their country. This demand for American leadership and opposition to American hegemony may seem inconsistent. It is not: it only emphasizes the need to recognize the difference and use leadership for cooperation and engagement. If we Americans do this in the space program, we will accomplish more in our many Earth, space science, and exploration projects, and we will raise higher the importance of the space program on the national and international political agenda.

Information capabilities are a necessary condition for solving climate change. 

Lewis et al., 2010

[James A., Director and Senior Fellow, Technology and Public Policy Program – CSIS, Sarah O. Ladislaw, Senior Fellow, Energy and National Security Program – CSIS, Denise E. Zheng, Congressional Staffer - Salary Data, “Earth Observation for Climate Change,” June, http://csis.org/files/publication/100608_Lewis_EarthObservation_WEB.pdf]
Climate change will have pervasive and unavoidable effects on economic and national security. Managing these consequences and mitigating them when possible are new and difficult tasks for governments. Progress in mitigating and adapting to climate change will require the world’s countries to agree to coordinate their actions. Reaching such agreement will be no easy task. That said, climate change offers a unique opportunity for the United States to engage other nations in pursuing common interests and addressing future challenges. Not only is the United States well positioned to lead on this issue because of its significant space and scientific capacity, it also faces global expectations that it should shoulder the leadership burden for climate change. A commitment to building the space and information infrastructure needed to manage climate change could demonstrate the U.S. leadership, based on competence and advancing the global good, that the world respects and admires. Operationalization is the next step for dealing with climate change—to make the data and knowledge generation by satellites and science easier to use in policymaking. Operationalization requires a new approach. Climate change has largely been an issue of science. The existing vehicles for international cooperation and data sharing are aimed at the scientific community. Effective global management of climate requires a new approach with three integrated elements—space, networks, and collaboration. Our belief is that a concerted effort to analyze and share data from the many national efforts could significantly advance our understanding of the risks and causes of climate change, better measure the effects of mitigation policies, and guide planning on how to adapt to changes in the environment. Achieving such a concerted effort will require coordination must occur on several different levels if it is to have a meaningful effect. The first—the collection and measurement of relevant data—depends largely on satellites. Without the proper data, it would be very difficult to develop and aggregate a global picture of climate change and its nature and pace. It would be difficult to measure the effects of mitigation efforts, determine when or whether policies are effective, or predict when and how climate effects will affect local communities. The second level is to expand the analysis and sharing of information. In some ways, we are only in the early stages of developing a global enterprise for assessing climate change. Much of the research and analysis conducted thus far has been focused on understanding the nature and pace of climate change, forecasting future changes in Earth’s natural systems based on changes in different variables, and substantiating theories about how human efforts to reduce the effects of climate change might actually have some effect. More work is needed in each area to improve our understanding and update it as the natural environment continues to change. Finally, data must move from the scientific community to the policy community—to governments and policymakers—if data are to guide change. While the UN’s Intergovernmental Panel on Climate Change tailored analysis to meet policymakers’ needs in the hopes of reaching a global consensus for action, the challenge today is to extend and strengthen connections between the science and policy communities. A coordinated multinational effort to better inform the policy process can change this. Our belief is that a concerted effort to analyze and share data from the many national efforts could significantly advance our understanding of the risks and causes of climate change, better measure the effects of mitigation, and guide planning on adapting to changes in the environment. To this end, our recommendations follow: The U.S. approach to climate change policy needs to inform decisionmakers and planners in both government and the private sector by providing understandable metrics and analyses of the effectiveness of, and compliance with, mitigation programs and adaption plans. The customers for this should include federal agencies, state and local governments, private sector users, and other nations. To better serve the national interest, the United States should increase its Earth observation capabilities—especially space-based sensors for carbon monitoring—to improve our ability to understand the carbon cycle and to inform any future international agreement. This means that until these capabilities are adequate for monitoring climate change, investment in Earth observation satellites should take precedence over other space programs. Increased spending on earth observation satellites specifically designed for climate change should be maintained until the current capability shortfall is eliminated. 

Warming causes extinction -- scientific consensus its real and anthropogenic. 

Morgan, 2009 

[Dennis Ray, Professor of Current Affairs @ Hankuk University of Foreign Studies, South Korea, “World on fire: two scenarios of the destruction of human civilization and possible extinction of the human race”, Futures, Volume 41, Issue 10, December 2009, Pages 683-693, ScienceDirect]

As horrifying as the scenario of human extinction by sudden, fast-burning nuclear fire may seem, the one consolation is that this future can be avoided within a relatively short period of time if responsible world leaders change Cold War thinking to move away from aggressive wars over natural resources and towards the eventual dismantlement of most if not all nuclear weapons. On the other hand, another scenario of human extinction by fire is one that may not so easily be reversed within a short period of time because it is not a fast-burning fire; rather, a slow burning fire is gradually heating up the planet as industrial civilization progresses and develops globally. This gradual process and course is long-lasting; thus it cannot easily be changed, even if responsible world leaders change their thinking about ‘‘progress’’ and industrial development based on the burning of fossil fuels. The way that global warming will impact humanity in the future has often been depicted through the analogy of the proverbial frog in a pot of water who does not realize that the temperature of the water is gradually rising. Instead of trying to escape, the frog tries to adjust to the gradual temperature change; finally, the heat of the water sneaks up on it until it is debilitated. Though it finally realizes its predicament and attempts to escape, it is too late; its feeble attempt is to no avail— and the frog dies. Whether this fable can actually be applied to frogs in heated water or not is irrelevant; it still serves as a comparable scenario of how the slow burning fire of global warming may eventually lead to a runaway condition and take humanity by surprise. Unfortunately, by the time the politicians finally all agree with the scientific consensus that global warming is indeed human caused, its development could be too advanced to arrest; the poor frog has become too weak and enfeebled to get himself out of hot water. The Intergovernmental Panel of Climate Change (IPCC) was established in 1988 by the WorldMeteorological Organization (WMO) and the United Nations Environmental Programme to ‘‘assess on a comprehensive, objective, open and transparent basis the scientific, technical and socio-economic information relevant to understanding the scientific basis of risk of humaninduced climate change, its potential impacts and options for adaptation and mitigation.’’[16]. Since then, it has given assessments and reports every six or seven years. Thus far, it has given four assessments.13 With all prior assessments came attacks fromsome parts of the scientific community, especially by industry scientists, to attempt to prove that the theory had no basis in planetary history and present-day reality; nevertheless, as more andmore research continually provided concrete and empirical evidence to confirm the global warming hypothesis, that it is indeed human-caused, mostly due to the burning of fossil fuels, the scientific consensus grew stronger that human induced global warming is verifiable. As a matter of fact, according to Bill McKibben [17], 12 years of ‘‘impressive scientific research’’ strongly confirms the 1995 report ‘‘that humans had grown so large in numbers and especially in appetite for energy that they were now damaging the most basic of the earth’s systems—the balance between incoming and outgoing solar energy’’; ‘‘. . . their findings have essentially been complementary to the 1995 report – a constant strengthening of the simple basic truth that humans were burning too much fossil fuel.’’ [17]. Indeed, 12 years later, the 2007 report not only confirms global warming, with a stronger scientific consensus that the slow burn is ‘‘very likely’’ human caused, but it also finds that the ‘‘amount of carbon in the atmosphere is now increasing at a faster rate even than before’’ and the temperature increases would be ‘‘considerably higher than they have been so far were it not for the blanket of soot and other pollution that is temporarily helping to cool the planet.’’ [17]. Furthermore, almost ‘‘everything frozen on earth is melting. Heavy rainfalls are becoming more common since the air is warmer and therefore holds more water than cold air, and ‘cold days, cold nights and frost have become less frequent, while hot days, hot nights, and heat waves have become more frequent.’’ [17]. Unless drastic action is taken soon, the average global temperature is predicted to rise about 5 degrees this century, but it could rise as much as 8 degrees. As has already been evidenced in recent years, the rise in global temperature is melting the Arctic sheets. This runaway polar melting will inflict great damage upon coastal areas, which could be much greater than what has been previously forecasted. However, what is missing in the IPCC report, as dire as it may seem, is sufficient emphasis on the less likely but still plausible worst case scenarios, which could prove to have the most devastating, catastrophic consequences for the long-term future of human civilization. In other words, the IPCC report places too much emphasis on a linear progression that does not take sufficient account of the dynamics of systems theory, which leads to a fundamentally different premise regarding the relationship between industrial civilization and nature. As a matter of fact, as early as the 1950s, Hannah Arendt [18] observed this radical shift of emphasis in the human-nature relationship, which starkly contrasts with previous times because the very distinction between nature and man as ‘‘Homo faber’’ has become blurred, as man no longer merely takes from nature what is needed for fabrication; instead, he now acts into nature to augment and transform natural processes, which are then directed into the evolution of human civilization itself such that we become a part of the very processes that we make. The more human civilization becomes an integral part of this dynamic system, the more difficult it becomes to extricate ourselves from it. As Arendt pointed out, this dynamism is dangerous because of its unpredictability. Acting into nature to transform natural processes brings about an . . . endless new change of happenings whose eventual outcome the actor is entirely incapable of knowing or controlling beforehand. The moment we started natural processes of our own - and the splitting of the atom is precisely such a man-made natural process -we not only increased our power over nature, or became more aggressive in our dealings with the given forces of the earth, but for the first time have taken nature into the human world as such and obliterated the defensive boundaries between natural elements and the human artifice by which all previous civilizations were hedged in’’ [18]. So, in as much as we act into nature, we carry our own unpredictability into our world; thus, Nature can no longer be thought of as having absolute or iron-clad laws. We no longer know what the laws of nature are because the unpredictability of Nature increases in proportion to the degree by which industrial civilization injects its own processes into it; through selfcreated, dynamic, transformative processes, we carry human unpredictability into the future with a precarious recklessness that may indeed end in human catastrophe or extinction, for elemental forces that we have yet to understand may be unleashed upon us by the very environment that we experiment with. Nature may yet have her revenge and the last word, as the Earth and its delicate ecosystems, environment, and atmosphere reach a tipping point, which could turn out to be a point of no return. This is exactly the conclusion reached by the scientist, inventor, and author, James Lovelock. The creator of the wellknown yet controversial Gaia Theory, Lovelock has recently written that it may be already too late for humanity to change course since climate centers around the world, . . . which are the equivalent of the pathology lab of a hospital, have reported the Earth’s physical condition, and the climate specialists see it as seriously ill, and soon to pass into a morbid fever that may last as long as 100,000 years. I have to tell you, as members of the Earth’s family and an intimate part of it, that you and especially civilisation are in grave danger. It was ill luck that we started polluting at a time when the sun is too hot for comfort. We have given Gaia a fever and soon her condition will worsen to a state like a coma. She has been there before and recovered, but it took more than 100,000 years. We are responsible and will suffer the consequences: as the century progresses, the temperature will rise 8 degrees centigrade in temperate regions and 5 degrees in the tropics. Much of the tropical land mass will become scrub and desert, and will no longer serve for regulation; this adds to the 40 per cent of the Earth’s surface we have depleted to feed ourselves. . . . Curiously, aerosol pollution of the northern hemisphere reduces global warming by reflecting sunlight back to space. This ‘global dimming’ is transient and could disappear in a few days like the smoke that it is, leaving us fully exposed to the heat of the global greenhouse. We are in a fool’s climate, accidentally kept cool by smoke, and before this century is over billions of us will die and the few breeding pairs of people that survive will be in the Arctic where the climate remains tolerable. [19] Moreover, Lovelock states that the task of trying to correct our course is hopelessly impossible, for we are not in charge. It is foolish and arrogant to think that we can regulate the atmosphere, oceans and land surface in order to maintain the conditions right for life. It is as impossible as trying to regulate your own temperature and the composition of your blood, for those with ‘‘failing kidneys know the never-ending daily difficulty of adjusting water, salt and protein intake. The technological fix of dialysis helps, but is no replacement for living healthy kidneys’’ [19]. Lovelock concludes his analysis on the fate of human civilization and Gaia by saying that we will do ‘‘our best to survive, but sadly I cannot see the United States or the emerging economies of China and India cutting back in time, and they are the main source of emissions. The worst will happen and survivors will have to adapt to a hell of a climate’’ [19]. Lovelock’s forecast for climate change is based on a systems dynamics analysis of the interaction between humancreated processes and natural processes. It is a multidimensional model that appropriately reflects the dynamism of industrial civilization responsible for climate change. For one thing, it takes into account positive feedback loops that lead to ‘‘runaway’’ conditions. This mode of analysis is consistent  with recent research on how ecosystems suddenly disappear. A 2001 article in Nature, based on a scientific study by an international consortium, reported that changes in ecosystems are not just gradual but are often sudden and catastrophic [20]. Thus, a scientific consensus is emerging (after repeated studies of ecological change) that ‘‘stressed ecosystems, given the right nudge, are capable of slipping rapidly from a seemingly steady state to something entirely different,’’ according to Stephen Carpenter, a limnologist at the University of Wisconsin-Madison (who is also a co-author of the report). Carpenter continues, ‘‘We realize that there is a common pattern we’re seeing in ecosystems around the world, . . . Gradual changes in vulnerability accumulate and eventually you get a shock to the system - a flood or a drought - and, boom, you’re over into another regime. It becomes a self-sustaining collapse.’’ [20]. If ecosystems are in fact mini-models of the system of the Earth, as Lovelock maintains, then we can expect the same kind of behavior. As Jonathon Foley, a UW-Madison climatologist and another co-author of the Nature report, puts it, ‘‘Nature isn’t linear. Sometimes you can push on a system and push on a system and, finally, you have the straw that breaks the camel’s back.’’ Also, once the ‘‘flip’’ occurs, as Foley maintains, then the catastrophic change is ‘‘irreversible.’’ [20]. When we expand this analysis of ecosystems to the Earth itself, it’s frightening. What could be the final push on a stressed system that could ‘‘break the camel’s back?’’ Recently, another factor has been discovered in some areas of the arctic regions, which will surely compound the problem of global ‘‘heating’’ (as Lovelock calls it) in unpredictable and perhaps catastrophic ways. This disturbing development, also reported in Nature, concerns the permafrost that has locked up who knows how many tons of the greenhouse gasses, methane and carbon dioxide. Scientists are particularly worried about permafrost because, as it thaws, it releases these gases into the atmosphere, thus, contributing and accelerating global heating. It is a vicious positive feedback loop that compounds the prognosis of global warming in ways that could very well prove to be the tipping point of no return. Seth Borenstein of the Associated Press describes this disturbing positive feedback loop of permafrost greenhouse gasses, as when warming ‘‘. already under way thaws permafrost, soil that has been continuously frozen for thousands of years. Thawed permafrost releases methane and carbon dioxide. Those gases reach the atmosphere and help trap heat on Earth in the greenhouse effect. The trapped heat thaws more permafrost and so on.’’ [21]. The significance and severity of this problem cannot be understated since scientists have discovered that ‘‘the amount of carbon trapped in this type of permafrost called ‘‘yedoma’’ is much more prevalent than originally thought and may be 100 times [my emphasis] the amount of carbon released into the air each year by the burning of fossil fuels’’ [21]. Of course, it won’t come out all at once, at least by time as we commonly reckon it, but in terms of geological time, the ‘‘several decades’’ that scientists say it will probably take to come out can just as well be considered ‘‘all at once.’’ Surely, within the next 100 years, much of the world we live in will be quite hot and may be unlivable, as Lovelock has predicted. Professor Ted Schuur, a professor of ecosystem ecology at the University of Florida and co-author of the study that appeared in Science, describes it as a ‘‘slow motion time bomb.’’ [21]. Permafrost under lakes will be released as methane while that which is under dry ground will be released as carbon dioxide. Scientists aren’t sure which is worse. Whereas methane is a much more powerful agent to trap heat, it only lasts for about 10 years before it dissipates into carbon dioxide or other chemicals. The less powerful heat-trapping agent, carbon dioxide, lasts for 100 years [21]. Both of the greenhouse gasses present in permafrost represent a global dilemma and challenge that compounds the effects of global warming and runaway climate change. The scary thing about it, as one researcher put it, is that there are ‘‘lots of mechanisms that tend to be self-perpetuating and relatively few that tend to shut it off’’ [21].14 In an accompanying AP article, Katey Walters of the University of Alaska at Fairbanks describes the effects as ‘‘huge’’ and, unless we have a ‘‘major cooling,’’ - unstoppable [22]. Also, there’s so much more that has not even been discovered yet, she writes: ‘‘It’s coming out a lot and there’s a lot more to come out.’’ [22]. 4. Is it the end of human civilization and possible extinction of humankind? What Jonathon Schell wrote concerning death by the fire of nuclear holocaust also applies to the slow burning death of global warming: Once we learn that a holocaust might lead to extinction, we have no right to gamble, because if we lose, the game will be over, and neither we nor anyone else will ever get another chance. Therefore, although, scientifically speaking, there is all the difference in the world between the mere possibility that a holocaust will bring about extinction and the certainty of it, morally they are the same, and we have no choice but to address the issue of nuclear weapons as though we knew for a certainty that their use would put an end to our species [23].15 When we consider that beyond the horror of nuclear war, another horror is set into motion to interact with the subsequent nuclear winter to produce a poisonous and super heated planet, the chances of human survival seem even smaller. Who knows, even if some small remnant does manage to survive, what the poisonous environmental conditions would have on human evolution in the future. A remnant of mutated, sub-human creatures might survive such harsh conditions, but for all purposes, human civilization has been destroyed, and the question concerning human extinction becomes moot. Thus, we have no other choice but to consider the finality of it all, as Schell does: ‘‘Death lies at the core of each person’s private existence, but part of death’s meaning is to be found in the fact that it occurs in a biological and social world that survives.’’ [23].16 But what if the world itself were to perish, Schell asks. Would not it bring about a sort of ‘‘second death’’ – the death of the species – a possibility that the vast majority of the human race is in denial about? Talbot writes in the review of Schell’s book that it is not only the ‘‘death of the species, not just of the earth’s population on doomsday, but of countless unborn generations. They would be spared literal death but would nonetheless be victims . . .’’ [23]. That is the ‘‘second death’’ of humanity – the horrifying, unthinkable prospect that there are no prospects – that there will be no future. In the second chapter of Schell’s book, he writes that since we have not made a positive decision to exterminate ourselves but instead have ‘‘chosen to live on the edge of extinction, periodically lunging toward the abyss only to draw back at the last second, our situation is one of uncertainty and nervous insecurity rather than of absolute hopelessness.’’ [23].17 In other words, the fate of the Earth and its inhabitants has not yet been determined. Yet time is not on our side. Will we relinquish the fire and our use of it to dominate the Earth and each other, or will we continue to gamble with our future at this game of Russian roulette while time increasingly stacks the cards against our chances of survival?
Asteroid impact is 100% certain and could occur at any time

VERSCHUUR 1996 (Gerrit, Adjunct Prof of Physics at U of Memphis, Impact: the Threat of Comets and Asteroids, p. 158)
In the past few years, the comet impact scenario has taken on a life of its own and the danger of asteroids has been added to the comet count. In the context of heightened interest in the threat, reassuring predictions have been offered about the likelihood of a civilization-destroying impact in the years to come. Without exception, the scientists who have recently offered odds have been careful in making any statement. They have acted in a "responsible" manner and left us with a feeling that the threat is not worth worrying about. This is not to criticize their earnest efforts, only to point out that estimates have been attempted for centuries. The way I look at the business of offering odds is that it hardly matters whether the chance of being wiped out next century is 1 in 10,000, for example, or that the likelihood of a civilization-destroying impact is once in a million years. That's like betting on a horse race. The only thing that is certain is that a horse will win. What matters is the larger picture that begins to force itself into our imagination; comet or asteroid impacts are inevitable. The next one may not wipe us out in the coming century, or even in the century after that, but sooner or later it will happen. It could happen next year. I think that what matters is how we react to this knowledge. That, in the long run, is what will make a difference to our planet and its inhabitants. It is not the impact itself that may be immediately relevant; it is how we react to the idea of an impact that may change the course of human history. I am afraid that we will deal with this potentially mind-expanding discovery in the way we deal with most issues that relate to matters of great consequence; we will ignore it until the crisis is upon us. The problem may be that the consequences of a comet catastrophe are so horrendous that it is easiest to confront it through denial. In the end, though, it may be this limitation of human nature that will determine our fate.

The impact is extinction

McGUIRE 2002 (Bill, Professor of Geohazards at University College London and is one of Britain's leading volcanologists, A Guide to the End of the World, p. 159-168)
The Tunguska events pale into insignificance when compared to what happened off the coast of Mexico's Yucatan Peninsula 65 million years earlier. Here a 10-kilometre asteroid or comet—its exact nature is uncertain—crashed into the sea and changed our world forever. Within microseconds, an unimaginable explosion released as much energy as billions of Hiroshima bombs detonated simultaneously, creating a titanic fireball hotter than the Sun that vaporized the ocean and excavated a crater 180 kilometres across in the crust beneath. Shock waves blasted upwards, tearing the atmosphere apart and expelling over a hundred trillion tonnes of molten rock into space, later to fall across the globe. Almost immediately an area bigger than Europe would have been flattened and scoured of virtually all life, while massive earthquakes rocked the planet. The atmosphere would have howled and screamed as hypercanes five times more powerful than the strongest hurricane ripped the landscape apart, joining forces with huge tsunamis to batter coastlines many thousandsof kilometres distant. Even worse was to follow. As the rock blasted into space began to rain down across the entire planet so the heat generated by its re-entry into the atmosphere irradiated the surface, roasting animals alive as effectively as an oven grill, and starting great conflagrations that laid waste the world's forests and grasslands and turned fully a quarter of all living material to ashes. Even once the atmosphere and oceans had settled down, the crust had stopped shuddering, and the bombardment of debris from space had ceased, more was to come. In the following weeks, smoke and dust in the atmosphere blotted out the Sun and brought temperatures plunging by as much as 15 degrees Celsius. In the growing gloom and bitter cold the surviving plant life wilted and died while those herbivorous dinosaurs that remained slowly starved. global wildfires and acid rain from the huge quantities of sulphur injected into the atmosphere from rocks at the site of the impact poured into the oceans, wiping out three-quarters of all marine life. After years of freezing conditions the gloom following the so-called Chicxulub impact would eventually have lifted, only to reveal a terrible Sun blazing through the tatters of an ozone layer torn apart by the chemical action of nitrous oxides concocted in the impact fireball: an ultraviolet spring hard on the heels of the cosmic winter that fried many of the remaining species struggling precariously to hang on to life. So enormously was the natural balance of the Earth upset that according to some it might have taken hundreds of thousands of years for the post-Chicxulub Earth to return to what passes for normal. When it did the age of the great reptiles was finally over, leaving the field to the primitive mammals—our distant ancestors—and opening an evolutionary trail that culminated in the rise and rise of the human race. But could we go the same way1?To assess the chances, let me look a little more closely at the destructive power of an impact event. At Tunguska, destruction of the forests resulted partly from the great heat generated by the explosion, but mainly from the blast wave that literally pushed the trees over and flattened them against the ground. The strength of this blast wave depends upon what is called the peak overpressure, that is the difference between ambient pressure and the pressure of the blastwave. In order to cause severe destruction thisnccds to exceed 4. pounds per square inch, an overpressure that results in wind speeds that arc over twice the force of those found in a typical hurricane. Even though tiny compared with, say, the land area of London, the enormous overpressures generated by a 50-metre object exploding low overhead would cause damage comparable with the detonation of a very large nuclear device, obliterating almost everything within the city's orbital motorway. Increase the size of the impactor and things get very much worse. An asteroid just 250 metres across would be sufficiently massive to penetrate the atmosphere; blasting a crater 5 kilometres across and devastating an area of around 10,000 square kilometres— that is about the size of the English county of Kent. Raise the size of the asteroid again, to 650 metres, and the area of devastation increases to ioo;ooo square kilometres—about the size of the US state of South Carolina. Terrible as this all sounds, however, even this would be insufficient to affect the entire planet. In order to do this, an impactor has to be at least 1 kilometre across, if it is one of the speedier comets, or 1.5 kilometres in diameter if it is one of the slower asteroids. A collision with one of these objects would generate a blast equivalent to 100.000 million tonnes of TNT, which would obliterate an area 500 kilometres across say the size of England—and kill perhaps tens of millions of people, depending upon the location of the impact. The real problems for the rest of the world would start soon after as dust in the atmosphere began to darken the skies and reduce the level of sunlight reaching the Earth's surface. By comparison with the huge Chicxulub impact it is certain that this would result in a dramatic lowering of global temperatures but there is no consensus on just how bad this would be. The chances are, however, that an impact of this size would result in appalling weather conditions and crop failures at least as severe as those of the 'Year Without a Summer'; 'which followed the 1815 eruption of Indonesia's Tambora volcano. As mentioned in the last chapter, with even developed countries holding sufficient food to feed their populations for only a month or so, large-scale crop failures across the planet would undoubtedly have serious implications. Rationing, at the very least, is likely to be die result, with a worst case scenario seeing widespread disruption of the social and economic fabric of developed nations. In the developing world, where subsistence farming remains very much the norm, wide-spread failure of the harvests could be expected to translate rapidly into famine on a biblical scale Some researchers forecast that as many as a quarter of the world's population could succumb to a deteriorating climate following an impact in the 1—1.5 kilometre size range. Anything bigger and photosynthesis stops completely. Once this happens the issue is not how many people will die but whether the human race will survive. One estimate proposes that the impact of an object just 4- kilometres across will inject sufficient quantities of dust and debris into the atmosphere to reduce light levels below those required for photosynthesis. Because we still don't know how many threatening objects there are out there nor whether they come in bursts, it is almost impossible to say when the Earth will be struck by an asteroid or comet that will bring to an end the world as we know it. Impact events on the scale of the Chicxulub dinosaur-killer only occur every several tens of millions of years, so in any single year the chances of such an impact arc tiny. Any optimism is, however, tempered by the fact that— should the Shiva hypothesis be true—the next swarm of Oort Cloud comets could even now be speeding towards the inner solar system. Failing this, we may have only another thousand years to wait until the return of the dense part of the Taurid Complex and another asteroidal assault. Even if it turns out that there is no coherence in the timing of impact events, there is statistically no reason why we cannot be hit next year by an undiscovered Earth-Crossing Asteroid or by a long-period comet that has never before visited the inner solar system. Small impactors on the Tunguska scale struck Brazil in 1931 and Greenland in 1097, and will continue to pound the Earth every few decades. Because their destructive footprint is tiny compared to the surface area of the Earth, however, it would be very bad luck if one of these hit an urban area, and most will fall in the sea. Although this might seem a good thing, a larger object striking the ocean would be very bad news indeed. A 500-metre rock landing in the Pacific Basin, for example, would generate gigantic tsunamis that would obliterate just about every coastal city in the hemisphere within 20 hours or so. The chances of this happening arc actually quite high—about 1 per cent in the next 100 years—and the death toll could well top half a billion. Estimates of the frequencies of impacts in the 1 kilometre size bracket range from 100,000 to 333,000 years, but the youngest impact crater produced by an object of this size is almost a million years old. Of course, there could have been several large impacts since, which cither occurred in the sea or have not yet been located on land. Fair enough you might say, the threat is clearly out there, but is there anything on the horizon? Actually, there is. Some 13 asteroids—mostly quite small—could feasibly collide with the Earth before 2100. Realistically, however, this is not very likely as the probabilities involved arc not much greater than 1 in io;ooo— although bear in mind that these arc pretty good odds. If this was the probability of winning the lottery then my local agent would be getting considerably more of my business. There is another enigmatic object out there, however. Of the 40 or so Near Earth Asteroids spotted last year, one — designated 2000SG344—looked at first as if it might actually hit us. The object is small, in the 100 metre size range, and its orbit is so similar to the earth that some have suggested it may be a booster rocket that sped one of the Apollo spacecraft on its way to the Moon. Whether hunk of rock or lump of man-made metal, it was originally estimated that 2000SG344 had a 1 in 500 chance of striking the Earth on 21 September 2030. Again, these may sound very long odds, but they are actually only five times greater than those recently offered during summer 2001 for England beating Germany 5-1 at football. We can all relax now anyway, as recent calculations have indicated that the object will not approach closer to the Earth than around five million kilometres. A few years ago, scientists came up with an index to measure the impact threat, known as the Torino Scale, and so far 2000SG2144 is the first object to register a value greater than zero. The potential impactor originally scraped into category 1, events meriting careful monitoring. Let's hope that many years elapse before we encounter the first category 10 event—defined as 'a certain collision with global consequences'. Given sufficient warning we might be able to nudge an asteroid out of the Earth's way but due to its size, high velocity, and sudden appearance, wc could do little about a new comet heading in our direction. 

Space cooperation key to overcome technological barriers. 

CSIS 05- (Center for Strategic and International Studies, May 3, 2005, “The Still Untrodden Heights: Global Imperatives for Space Explorations in the 21st Century”, http://csis.org/files/media/csis/pubs/suth.pdf, DMintz)

B. International Cooperation 

International cooperation can both hinder and facilitate space exploration. It can add bureaucracy and create new risks that missions will be delayed or that costs will escalate. But cooperation, if effective, can reduce the cost-burden to any one nation, cast a wider net of technical expertise and ideas, and promote national strategic objectives beyond purely technical objectives. In this section of the report we consider the record of international cooperation, examine the general rationales for international cooperation and look at key challenges associated with implementing international cooperative activities. 

a. International Cooperation in Historical Context 

International cooperation in human space exploration activities began at a significant level in the early 1970s. The Apollo-Soyuz rendezvous mission served as an important symbol of superpower cooperation amidst the Cold War. The American and Soviet space programs both invited allied nations to participate in their human spaceflight programs in the 1970s and 1980s, and dozens of countries on both sides of the Iron Curtain put their first astronaut or cosmonaut in space as a result. The emerging European and Japanese space programs in the 1970s chose a path of autonomy in many areas for reasons of industrial development, but also initiated cooperative scientific exchanges with NASA. 

The decision to develop the Space Station Freedom was the first large-scale effort to expand international cooperation among human space exploration programs. The United States, Europe, Japan and Canada were the initial partners in this venture; Russia and Brazil joined the partnership in the 1990s. The renamed International Space Station (ISS) built over the last decade is the result of these cooperative activities. 

International cooperation on the ISS has had its share of successes, but has often been a problematic and difficult experience. From a scientist-to-scientist or engineer-to-engineer perspective, the experience has been generally favorable, as people living both on the Station and working on the ground in Houston, Korolev City, Noordwijk, and Tsukuba have learned to overcome language, cultural and in some cases political differences to work sideby-side on the project’s key technical and operational challenges. But at the organizational and political levels, cooperation has often been challenging, and issues of leadership, mission, cost-sharing, returns on investment, and technology transfer have hindered the broader performance of the ISS, which is now years behind schedule and has had cost overruns in the billions of dollars. 

 The experience of the ISS serves as both a foundation and a cautionary tale for future human space exploration activities. On a working level, relationships built out of ISS activities will serve as the basis for future cooperation. But unless the lessons of this experience are learned and absorbed, the risk is high that the same organizational challenges faced with ISS will continue to occur. 
In addition, new cooperative activities in human space exploration are likely to involve a wider range of partners than the ISS. China became a new entrant in the human spaceflight club in 2003. India’s space program is rapidly developing and has amassed advanced and often low-cost capabilities. A broad set of additional countries, large and small, will be interested in participating in new ventures. New models of international cooperation must accommodate these shifting realities, not merely improve in line with the political realities of the past. 

 b. Rationales for International Cooperation 

At the top level, the four most important rationales for international cooperation are costsharing, risk-spreading, technology-sharing, and political interests. 

Cost-sharing: The most obvious rationale for international cooperation is cost-sharing. Human space exploration activities are expensive, and the participation of multiple nations and space agencies can pool resources in pursuit of a common goal. Cost-sharing also includes efforts to take advantage of differences in labor and material costs across countries, and find efficient utilization of nations’ assets and resource bases. These cost-sharing benefits are often constrained in practice, due to countries’ decisions to make project allocation decisions based on political rather than economic imperatives, and due to the offsetting costs of additional transaction or project risk costs that arise from international cooperation.

Risk-spreading: Space exploration is inherently a risky activity – one in which the element of risk can be managed and mitigated but never eliminated. As a result, systems and missions for human space exploration are designed to eliminate single points of failure. International cooperation can be used to create duplicative capabilities that ensure that such failure in one area is unlikely to jeopardize the entire mission or project. Risk-spreading naturally runs counter to the objective of cost-sharing, but it is an important system objective for exploration activities. The most obvious example of this today is the International Space Station’s reliance on the Space Shuttle and the Soyuz for transporting humans to and from the station. The ISS has still been able to function since the Columbia accident and the grounding of the shuttle, due to the program’s ability to continue to rely on the Soyuz. 

Technology-sharing: No single country or region has a monopoly on the ideas or technical capabilities to bring humans to live and work safely in space. Space-faring nations possess varying levels of expertise on the key technical challenges for human space exploration. While the United States, Russia, and perhaps an emerging China have developed a broad portfolio of technological capabilities, Europe, Japan, and Canada have  chosen to direct their resources and capabilities towards niche areas of expertise. International cooperation allows a project to tap these unique capabilities and utilize the best resources available, regardless of national origin. It also affords countries with fewer resources or less technical capacity to develop specialized expertise that can contribute high quality, but more narrowly-focused capabilities to large complex problems. Canada’s decision to invest its technological resources in robotics is one of the best examples of a country that has chosen this path. 

Political Interests: International cooperation is often pursued as an end in itself – not simply as a means to improve efficiency or lower costs. A country’s strategic interests may provide the primary motivation for engaging partner nations in cooperative space ventures – and serve to bolster its national image, expand international ties, build strategic alliances, or increase the legitimacy of a project by broadening stakeholders beyond domestic interests (for a broader discussion of this subject, see Chapter IV). 

Interoperable space programs maximize international cooperation – they create a global basis for engagement, reducing miscalculation and preventing war
Rendleman and Faulconer, 10 – *retired USAF Colonel  AND **President of Strategic Space Solutions, over 31 years in the aerospace industry (James and Walter, “Improving international space cooperation: Considerations for the USA,” Space Policy 26 (2010) 143-151, Science Direct)

3. Resource and risk sharing

Cost motivations are the most important rationale given for cooperation. Space endeavors are very expensive and are thus highly debated, especially the returns on investment. International cooperation offers the potential to reduce the burden of gaining access to space by even the poorest of nations. It does this by spreading the resource investments and expenditures among cooperating nations.

Observers have concluded that as per-partner costs decrease, the per-partner utility of international cooperation increases.15 Cooperation reduces exposure by spreading the risk of failure and allows a spacefaring state to draw in outside resources. This is especially compelling for nations whose resources are insufficient to attain any substantial space operational and technical goals. Even the well-endowed ESA has engaged the USA and Japan to join what were previously traditional European science missions as a way to rescue its mission portfolio from increased cost-growth.16 Similarly, Chandraayan, India’s first satellite to the Moon, was launched in 2008 carrying two primary instruments to help locate water and other resources. The USA contributed these to the mission. They cost more than the amount India spent building and integrating the balance of the spacecraft and the launch vehicle.

International cooperation offers the opportunity to improve the efficacy of the expenditures. Resources can be rationalized, standardized, and made interoperable to bring about the best and most efficient use of research, development, procurement, support, and production resources. This fosters effective operations. So if a hypothetical space partnership involves two nations, one with sophisticated remote sensing engineering capabilities, and the other, spacelift, a rational approach would allocate program activities in accord with these strengths.

International cooperation can provide a strong and essential benefit by providing programmatic redundancy, as happened when Russian Soyuz craft were able to provide transportation to the ISS following the loss of the Shuttle Challenger.

Standardization of hardware, software, procedures, and the like helps to achieve a closer practical cooperation among partners. It does this through an efficient use of resources and reduction of operational, logistic, communications, technical, and procedural obstacles. It is telling that international partnerships usually begin their efforts by standardizing administrative, logistic, and operational procedures. Originators of standardizing systems and procedures often become the de facto leaders of collaborative efforts.

Finally and closely related to standardization, interoperability is essential. “Designing for programmatic redundancy provides a strong argument for interoperability between nations’ space exploration assets, as this would allow nations to substitute each other’s critical capabilities with relative ease.”17 Nations whose space systems are interoperable can operate together more effectively. Designing for interoperability enables them to substitute each other’s critical capabilities with relative ease,18 and provides much needed redundancy in the event one nation cannot supply a key service or component for any number of reasons. Space programs can use the important capabilities provided by rationalization, standardization and interoperability to: communicate; efficiently integrate and synchronize operations; enable data and information exchanges; share consumables and resources; enhance effectiveness by optimizing individual and combined capabilities of equipment; increase efficiency through common or compatible support and systems; and assure technical compatibility by developing standards for equipment design, employment, maintenance, and updating them. With rationalization, standardization, and interoperability, nations that are likely to join a partnership can properly prepare to perform their responsibilities.

4. Global engagement

For thousands of years, tribes, then cities, states, and nations, have formed cooperative agreements, partnerships and relationships with others to promote matters of mutual interest, such as security and self defense, commerce, and humanitarian assistance. Cooperation presents an opportunity to develop dependencies among nations that may obviate conflict. Such sharing also gives a nation an opportunity to gain what may be a rare insight into what a competitor or adversary knows about space technologies and how they can be employed. This understanding can help reduce the need to prepare for doomsday scenarios where one imagines or projects the technologies that an adversary could develop, regardless of the technical merit or reality.

Today, international cooperation extends to a whole host of scientific endeavors, reflecting the best spirit and intentions of the Outer Space Treaty, whose preamble calls for space to be used for “peaceful purposes.”19 This has been the hope since the beginnings of the space era. In 1955, before the very first successful space launches, cooperation was declared a centerpiece of US foreign policy strategy when the White House announced:

The President has approved plans by this country for going ahead with launching of small unmanned earth-circling satellites as part of the United States participation in the International Geophysical .This program will for the first time in history enable scientists throughout the world to make sustained observations in the regions beyond the earth’s atmosphere.20

The full realization of cooperation’s promise occurred nearly four decades later with the end of the ColdWar. Space and Earth science research and space exploration were no longer constrained by an overarching competition between two superpowers. Capitalizing on opportunities and leveraging the expertise of other nations, those seeking to jumpstart or advance their scientific initiatives rushed into the new multi-polar world creating a surplus of international space alliances and partnerships.21 The USA is continuing this trend by reaching out more constructively to large nuclear global powers like India and China, in the hope that such engagement shapes their future space and engineering activities in positive directions.
Of course, a nation’s decision to engage in space cooperation is very much a political decision. Nations pick and choose if, when, where, and how they expend their national treasure. They choose the manner and extent of their foreign investments for reasons both known and unknown to other nations. The only constant is that a decision to “join in” cooperation is, in every case, a calculated political decision by each potential member of a commercial partnership or alliance, or inter- or quasi-governmental structure. Private commercial investments are nearly always controlled at a national level, usually by the force of domestic (municipal) law, regulation, or licensing.22

National decision-making influences commercial and government entity governing structures. Accordingly, some space capabilities will be funded, developed, and offered if and only if they are strictly operated and controlled under specific national direction and within strategic national guidelines. Thus, military space cooperation tends to occur only when overarching national security military and intelligence community interests are satisfied. In contrast, international civil cooperation generally wins internal national political support for a different set of reasons: that is, if the cooperation generates national diplomatic prestige, provides for political sustainability, or enables workforce stability.23

4.1. Diplomatic prestige

Cooperation provides opportunities for a nation to demonstrate its international leadership and technical prowess. For example, India has used its recent launches to host payloads from a number of international partners. South Korea is leveraging Russian launch technology to attempt space launches of satellites in support of its dream to become a “top ten” space fairing nation. Russia and China launch satellites for much of the global spacefaring community. Ultimately, support for cooperation and collaboration increases when the perceived utility and diplomatic prestige derived from cooperation increases.

A demonstration of the utility of diplomatic prestige gained from space cooperative endeavors can be seen in the ApolloeSoyuz space link-up (1975) and Space ShuttleeMir docking (1995) missions, though not for reasons contained in the public pronouncements by the participants Their true and complex diplomatic utility was not made apparent for many years. As described by James Oberg: Only with the Soviet program at a standstill did Moscow agree to fly a joint orbital mission. Its fallback position was that if it couldn’t be Number One in space, it could at least pose as the equal partner of the new Number One, the United States. It was better than letting on how far behind its space program had fallen.24

4.2. Political sustainability

International cooperation has the wonderful, if sometimes wasteful, capacity to increase the political will to sustain and fund space programs and associated budgets. As noted, cooperation provides a spacefaring state the basis to draw on additional resources. It also enables a program to weather attempts to rein it in even when faced with contentious and devastating cost-growth or budget realities (which most space programs invariably face). Thus, within the USA, a program often wins some sanctuary from cancellation threats or significant budget reductions to the extent that Congress and the administration feel compelled not to break, stretch, or withdraw from international agreements. Political good will is generated by funding these programs. As an example of the power of this good will, one only need look at the politics surrounding NASA’s manned program. Money has been allocated to the program even when the perceived justification has collapsed. Now the new internationalist US president doesn’t care much for the NASA manned mission, and has even less understanding of its science mission. But critics concede that the president sees value in the votes its engineering and contractor community represents, key especially in vote rich states such as Florida which serve as a nexus for manned US launches. Similarly, some reason the political and diplomatic integration of Russia into the ISS program may well have saved it and Space Shuttle programs from cancellation.25

Once cooperation has commenced, canceling a program becomes inconsistent with political sustainability as long as the utility cost associated with the loss of diplomatic benefits and the negative effects on reputation of terminating an international agreement is larger in magnitude than the utility cost that must be paid to maintain the system.  In general, any unilateral action sends a signal that the actor is an unpredictable and therefore an unreliable and possibly disrespectful partner. This tends to sabotage the possibility of future cooperation.26 If significant cooperation has never previously occurred, its commencement is thought to be a defining event, delivering specific political rewards and diplomatic utility. This is why the recent pronouncements on space cooperation made by President Obama and Chinese officials during his November 2009 visits are being watched with special interest. The same attention is being paid to the discussions held with the Indian government and its space community.
Unilateralism in space fails- only cooperation can solve WMD prolif, terrorism, climate change and prevent weaponization and miscalc

*Arbatov and Dvorkin 10- *Chair of the Nonproliferation Program of the Carnegie Moscow Center, **principal researcher at the Center for International Security at the Russian Academy of Sciences Institute of World Economy and International Relations

(*Alexei and **Vladimir, Carnegie Endowment for International Peace, “Outer Space: Weapons, Diplomacy, and Security”) 
Seventh, the United States possesses clear technical superiority in space at the moment, but an arms race in space could lead China, Russia, India, Brazil, and Japan, and possibly Iran, Pakistan, and others to balance it. Despite its superiority in space, the United States is also the country that depends most on the security of satellite support systems for its military and civilian activities. It would therefore have the most to lose. In the long term, the growing threat of a space arms race and the prospect of conflicts in space would inevitably lead to vertical and horizontal nuclear and missile proliferation, and create an irreversible crisis for the entire nuclear nonproliferation regime. Furthermore, if outer space, which lacks national borders, were to become filled with weapons, there would be a substantial danger of accidents, false alarms, command system malfunctions, and so on. In this era of globalization, the world is experiencing security problems that cannot be resolved unilaterally, especially through the use of military force. There is an urgent need for cooperation among the major powers and all responsible countries to resolve these issues as they seek to combat the proliferation of weapons of mass destruction, prevent international terrorism, carry out multilateral peacekeeping operations, verify compliance at major stages of the disarmament process, implement effective measures to address climate change and environmental issues, and take action to ensure energy and food security. This book underscores the importance of such cooperation in a new and expanding realm. 

The impact is nuclear war
Utgoff, 02 – Deputy Director of Strategy, Forces, and Resources at the Institute for Defense Analyses [summer 2002, Victor, Survival, “Proliferation, Missile Defense and American Ambitions”, 44:2, p. 87-90]
Many readers are probably willing to accept that nuclear proliferation is such a grave threat to world peace that every effort should be made to avoid it. However, every effort has not been made in the past, and we are talking about much more substantial efforts now. For new and substantially more burdensome efforts to be made to slow or stop nuclear proliferation, it needs to be established that the highly proliferated nuclear world that would sooner or later evolve without such efforts is not going to be acceptable. And, for many reasons, it is not. First, the dynamics of getting to a highly proliferated world could be very dangerous. Proliferating states will feel great pressures to obtain nuclear weapons and delivery systems before any potential opponent does. Those who succeed in outracing an opponent may consider preemptive nuclear war before the opponent becomes capable of nuclear retaliation. Those who lag behind might try to preempt their opponent’s nuclear programme or defeat the opponent using conventional forces. And those who feel threatened but are incapable of building nuclear weapons may still be able to join in this arms race by building other types of weapons of mass destruction, such as biological weapons. Second, as the world approaches complete proliferation, the hazards posed by nuclear weapons today will be magnified many times over. Fifty or more nations capable of launching nuclear weapons means that the risk of nuclear accidents that could cause serious damage not only to their own populations and environments, but those of others, is hugely increased. The chances of such weapons falling into the hands of renegade military units or terrorists is far greater, as is the number of nations carrying out hazardous manufacturing and storage activities. Increased prospects for the occasional nuclear shootout Worse still, in a highly proliferated world there would be more frequent opportunities for the use of nuclear weapons. And more frequent opportunities means shorter expected times between conflicts in which nuclear weapons get used, unless the probability of use at any opportunity is actually zero. To be sure, some theorists on nuclear deterrence appear to think that in any confrontation between two states known to have reliable nuclear capabilities, the probability of nuclear weapons being used is zero.3 These theorists think that such states will be so fearful of escalation to nuclear war that they would always avoid or terminate confrontations between them, short of even conventional war. They believe this to be true even if the two states have different cultures or leaders with very eccentric personalities. History and human nature, however, suggest that they are almost surely wrong. History includes instances in which states known to possess nuclear weapons did engage in direct conventional conflict. China and Russia fought battles along their common border even after both had nuclear weapons. Moreover, logic suggests that if states with nuclear weapons always avoided conflict with one another, surely states without nuclear weapons would avoid conflict with states that had them. Again, history provides counter-examples. Egypt attacked Israel in 1973 even though it saw Israel as a nuclear power at the time. Argentina invaded the Falkland Islands and fought Britain’s efforts to take them back, even though Britain had nuclear weapons. Those who claim that two states with reliable nuclear capabilities to devastate each other will not engage in conventional conflict risking nuclear war also assume that any leader from any culture would not choose suicide for his nation. But history provides unhappy examples of states whose leaders were ready to choose suicide for themselves and their fellow citizens. Hitler tried to impose a ‘victory or destruction’ policy on his people as Nazi Germany was going down to defeat.4 And Japan’s war minister, during debates on how to respond to the American atomic bombing, suggested ‘Would it not be wondrous for the whole nation to be destroyed like a beautiful flower?’5 If leaders are willing to engage in conflict with nuclear-armed nations, use of nuclear weapons in any particular instance may not be likely, but its probability would still be dangerously significant. In particular, human nature suggests that the threat of retaliation with nuclear weapons is not a reliable guarantee against a disastrous first use of these weapons. While national leaders and their advisors everywhere are usually talented and experienced people, even their most important decisions cannot be counted on to be the product of well-informed and thorough assessments of all options from all relevant points of view. This is especially so when the stakes are so large as to defy assessment and there are substantial pressures to act quickly, as could be expected in intense and fast-moving crises between nuclear-armed states.6 Instead, like other human beings, national leaders can be seduced by wishful thinking. They can misinterpret the words or actions of opposing leaders. Their advisors may produce answers that they think the leader wants to hear, or coalesce around what they know is an inferior decision because the group urgently needs the confidence or the sharing of responsibility that results from settling on something. Moreover, leaders may not recognise clearly where their personal or party interests diverge from those of their citizens. Under great stress, human beings can lose their ability to think carefully. They can refuse to believe that the worst could really happen, oversimplify the problem at hand, think in terms of simplistic analogies and play hunches. The intuitive rules for how individuals should respond to insults or signs of weakness in an opponent may too readily suggest a rash course of action. Anger, fear, greed, ambition and pride can all lead to bad decisions. The desire for a decisive solution to the problem at hand may lead to an unnecessarily extreme course of action. We can almost hear the kinds of words that could flow from discussions in nuclear crises or war. ‘These people are not willing to die for this interest’. ‘No sane person would actually use such weapons’. ‘Perhaps the opponent will back down if we show him we mean business by demonstrating a willingness to use nuclear weapons’. ‘If I don’t hit them back really hard, I am going to be driven from office, if not killed’. Whether right or wrong, in the stressful atmosphere of a nuclear crisis or war, such words from others, or silently from within, might resonate too readily with a harried leader. Thus, both history and human nature suggest that nuclear deterrence can be expected to fail from time to time, and we are fortunate it has not happened yet. But the threat of nuclear war is not just a matter of a few weapons being used. It could get much worse. Once a conflict reaches the point where nuclear weapons are employed, the stresses felt by the leaderships would rise enormously. These stresses can be expected to further degrade their decision-making. The pressures to force the enemy to stop fighting or to surrender could argue for more forceful and decisive military action, which might be the right thing to do in the circumstances, but maybe not. And the horrors of the carnage already suffered may be seen as justification for visiting the most devastating punishment possible on the enemy.7 Again, history demonstrates how intense conflict can lead the combatants to escalate violence to the maximum possible levels. In the Second World War, early promises not to bomb cities soon gave way to essentially indiscriminate bombing of civilians. The war between Iran and Iraq during the 1980s led to the use of chemical weapons on both sides and exchanges of missiles against each other’s cities. And more recently, violence in the Middle East escalated in a few months from rocks and small arms to heavy weapons on one side, and from police actions to air strikes and armoured attacks on the other. Escalation of violence is also basic human nature. Once the violence starts, retaliatory exchanges of violent acts can escalate to levels unimagined by the participants beforehand.8 Intense and blinding anger is a common response to fear or humiliation or abuse. And such anger can lead us to impose on our opponents whatever levels of violence are readily accessible.In sum, widespread proliferation is likely to lead to an occasional shoot-out with nuclear weapons, and that such shoot-outs will have a substantial probability of escalating to the maximum destruction possible with the weapons at hand. Unless nuclear proliferation is stopped, we are headed toward a world that will mirror the American Wild West of the late 1800s. With most, if not all, nations wearing nuclear ‘six-shooters’ on their hips, the world may even be a more polite place than it is today, but every once in a while we will all gather on a hill to bury the bodies of dead cities or even whole nations.  
Weaponization causes miscalculation, risks extinction

Mitchell, et al 1 -Associate Professor of Communication and Director of Debate at the University of Pittsburgh

(Dr. Gordon, ISIS Briefing on Ballistic Missile Defence, “Missile Defence:  Trans-Atlantic Diplomacy at a Crossroads”, No. 6 July, http://www.isisuk.demon.co.uk/0811/isis/uk/bmd/no6.html)

A buildup of space weapons might begin with noble intentions of 'peace through strength' deterrence, but this rationale glosses over the tendency that '… the presence of space weapons…will result in the increased likelihood of their use'.33 This drift toward usage is strengthened by a strategic fact elucidated by Frank Barnaby: when it comes to arming the heavens, 'anti-ballistic missiles and anti-satellite warfare technologies go hand-in-hand'.34  The interlocking nature of offense and defense in military space technology stems from the inherent 'dual capability' of spaceborne weapon components. As Marc Vidricaire, Delegation of Canada to the UN Conference on Disarmament, explains: 'If you want to intercept something in space, you could use the same capability to target something on land'. 35 To the extent that ballistic missile interceptors based in space can knock out enemy missiles in mid-flight, such interceptors can also be used as orbiting 'Death Stars', capable of sending munitions hurtling through the Earth's atmosphere.  The dizzying speed of space warfare would introduce intense 'use or lose' pressure into strategic calculations, with the spectre of split-second attacks creating incentives to rig orbiting Death Stars with automated 'hair trigger' devices. In theory, this automation would enhance survivability of vulnerable space weapon platforms. However, by taking the decision to commit violence out of human hands and endowing computers with authority to make war, military planners could sow insidious seeds of accidental conflict.  Yale sociologist Charles Perrow has analyzed 'complexly interactive, tightly coupled' industrial systems such as space weapons, which have many sophisticated components that all depend on each other's flawless performance. According to Perrow, this interlocking complexity makes it impossible to foresee all the different ways such systems could fail. As Perrow explains, '[t]he odd term "normal accident" is meant to signal that, given the system characteristics, multiple and unexpected interactions of failures are inevitable'.36 Deployment of space weapons with pre-delegated authority to fire death rays or unleash killer projectiles would likely make war itself inevitable, given the susceptibility of such systems to 'normal accidents'.  It is chilling to contemplate the possible effects of a space war. According to retired Lt. Col. Robert M. Bowman, 'even a tiny projectile reentering from space strikes the earth with such high velocity that it can do enormous damage — even more than would be done by a nuclear weapon of the same size!'. 37 In the same Star Wars technology touted as a quintessential tool of peace, defence analyst David Langford sees one of the most destabilizing offensive weapons ever conceived: 'One imagines dead cities of microwave-grilled people'.38 Given this unique potential for destruction, it is not hard to imagine that any nation subjected to space weapon attack would retaliate with maximum force, including use of nuclear, biological, and/or chemical weapons. An accidental war sparked by a computer glitch in space could plunge the world into the most destructive military conflict ever seen.
1AC Space Development 

Obama’s new space policy canceled the Constellation program’s heavy launch initiatives in favor of greater reliance on commercial crew development.  Commercial crew development has a history of failure and it risks the collapse of the entire space program

Young, 10 – former Director of NASA's Goddard Space Flight Center and President and Chief Operating Officer of Martin Marietta (A. Thomas, TESTIMONY TO THE COMMITTEE ON SCIENCE AND TECHNOLOGY May 26, 2010 http://science.house.gov/sites/republicans.science.house.gov/files/documents/hearings/052610_Young.pdf
My judgment is that implementation of the proposed human spaceflight program will be devastating to NASA, human spaceflight and the U. S. space program. For five decades the U. S. robotic and human spaceflight programs have had remarkable successes that have filled our books of knowledge, explored new worlds, enhanced our international reputation and given pride and inspiration to our fellow Americans. We have also had disappointing failures.

We have developed a mission success methodology that maximizes the probability of success, a methodology that has evolved over the life of the space program and continues to improve with the experience gained with the execution of each new project. A hallmark of the methodology is the recognition that spaceflight is a "one-strike-and you are-out" business. Thousands of individuals can do everything perfectly and one human error can result in a mission catastrophe. While minimizing human errors is certainly an objective, human errors cannot be totally eliminated. The challenge is to prevent a human error from causing a mission failure. Experience has shown this is accomplished by test-as-you-fly and flying-as-you-test in combination with independent review and analysis, appropate technical and management debate and experienced leadership. For five decades we have invested billions of dollars and the expertise of our best and brightest in NASA and industry to evolve our current mission success methodology. NASA has the continuity of human spaceflight expertise that is unique in our country and competitive with the best that exists globally. Our space industry is second to none in the ability to implement complex projects. It is the marriage of NASA's continuity of expertise with the implementation capability of industry that results in our proven mission success methodology which maximizes the probability of success. Space Shuttle and International Space Station are products of this methodology. The Air Force and the Aerospace Corporation in combination with their industrial partners use this methodology to produce the highly successful EELV. NASA's Jet Propulsion Laboratory uses this methodology in implementing the challenging planetary exploration program.

A fundamental flaw in the proposed human spaceflight program is a commercial crew initiative which abandons the proven methodology I have described. NASA's role is reduced to defining safety requirements and general oversight. An argument for pursuing this new human spaceflight approach is that the proven methodology is too expensive. This same rationale caused the Air Force and NASA to try similar approaches in the 1990's.The Air force implemented a program called "Acquisition Reform." System responsibility for national security space programs was ceded to industry. Air Force and NRO project managers were told to step back, not to interfere and to let industry have total responsibility. Additionally, the Air Force and NRO essentially eliminated their systems engineering capabilities since the responsibility would reside with industry.

The results were devastating and the adverse impact is still with us today. Good project managers and project management personnel left and an exceptional systems engineering capability was eliminated. Projects were a disaster and the approach was judged by all to be a total failure.

Problems were not isolated to one project or to one company, the impact was systemic. As examples, FIA managed by Boeing was cancelled after the expenditure of about 10B$. SIBRS High, managed by Lockheed Martin, has been referred to as "a case study in how not to execute a space program." NPOESS, managed by Northrop‐Grumman, is a story that is still evolving. On average, programs implemented using this approach resulted in half the intended program for twice the cost and six were years late. NASA implemented a similar approach called 'Faster‐Better‐Cheaper." Mars '98 is the most significant example of this approach. Mars '98 was a total failure with the loss of an orbiter, lander and two probes. The orbiter managed by Lockheed Martin, under contract to JPL, failed because of confusion between metric and English units. This confusion resulted in errors large enough during Mars orbit insertion to cause the spacecraft to enter the atmosphere and be destroyed. These same errors were prevalent during midcourse corrections implemented on the trip from Earth to Mars without a cause being determined. Had the JPL institutional navigation capability been applied to understand these midcourse errors, I believe they most likely would have found the cause and implemented corrections to prevent the failure. They were excluded from the management of Mars '98 because of the "give the contractor the responsibility" concept. This is an example of how NASA's continuity of expertise could have been applied to an important and challenging project.

I cannot conceive that the U. S. will abandon a methodology developed over decades with enormous human and financial investment for a concept that when tried in the 1990's resulted in massive failure. Why would we put NASA human spaceflight at such risk by employing an unproven commercial crew concept?

Commercial crew is a risk too high, not a responsible course and should not be approved.

Continuation of the International Space Station is an area of apparent consensus. A launch vehicle and crew capsule for transportation to and from the Space Station are required. I believe the most appropriate option is Ares 1 and Orion. NASA should be directed to develop a plan for transporting humans to and from Earth orbit. The Ares 1 and Orion elements of Constellation should not be cancelled. The results of the NASA plan development may suggest changes to Constellation. A disappointing truth is the proposed NASA FY 2011 budget, in my opinion, is not adequate to support a credible, implementable Space Station Program and a credible, implementable beyond‐Earth‐orbit exploration program.
A credible Space Station program, without commercial crew, needs to be defined. An exploration program with a heavy lift launch capability, an exploration capsule, a focused technology program and an exploration concept with destinations and dates also needs to be determined. Cost estimates, with substantive independent systems engineering and independent cost assessment, need to be developed. Timely completion of these proposed actions is necessary to allow resolution of current human spaceflight uncertainties. Only then can credible decisions be made as to the future of human spaceflight.

In summary, do not approve commercial crew, continue the Ares 1 and Orion programs and do the necessary in depth analysis and study that was absent from the proposed FY 2011 budget to define the human exploration program worthy of a great nation. Only then can the value of the program be judged against credible plans and budget. Above all else, do not approve a human spaceflight program without adequate resources to assure success. We have traveled that road too many times with the same unsuccessful result.

Low demand, high cost barriers and minimal returns mean that government incentives won’t create an effective private launch market.

Sterner, 10 – fellow at the George C. Marshall Institute, national security and aerospace consultant in Washington, DC. He has held senior Congressional staff positions as the lead Professional Staff Member for defense policy on the House Armed Services Committee (Eric, “Worthy of a Great Nation? NASA’s Change of Strategic Direction,” April,

http://www.marshall.org/pdf/materials/797.pdf)

NASA seems to assume that buying human spaceflight services will lead to lower prices. Typically, in a free market, price falls as the result of competition among suppliers to offer better goods and services for any given number of customers. Is that a reasonable expectation in the case of commercial human spaceflight? The short answer is no. Simply put, a competitive, free-market in commercial human spaceflight is unlikely to develop for several reasons.

1. First, developing a spacecraft capable of safely launching people into orbit, operating there, and returning them safely to the planet is extraordinarily difficult, with extremely low tolerances for risk. For comparison purposes, launching SpaceShip 1, a privately-developed and revolutionary spacecraft capable of carrying people to suborbital space, requires roughly 2% of the total energy required to take the same mass to low-earth orbit.24 Solving such complex problems is not beyond the wherewithal of the private sector. After all, the bulk of NASA’s spacecraft were developed by contractors, and the private sector developed, owns and operates much of the nation’s infrastructure. Human spaceflight to LEO is different, however, than developing or operating the complex terrestrial systems frequently created by the private sector. It requires the development of entirely new technologies and capabilities, for which there has been no private demand or commercial reward. So, there have not been sufficient incentives for the private sector to bring its otherwise healthy abilities to mobilize massive amounts of capital or solve complex problems to bear. There simply is no useful comparison between the public and private sector interests when it comes to human spaceflight. Indeed, to date, only three governments have been able to organize the financial, organizational, scientific, and technical resources to achieve this task. At the time, two of them were superpowers and the third appears to be on the verge of becoming one.

2. Second, solving those technical challenges is extraordinarily expensive, creating a high barrier to entry into the market segment by new, potential suppliers, assuming there is an expectation of an adequate payoff after such market entry. Arguably, NASA’s initial expenditures may offset this by providing “seed” money that enables private entrants to raise more private capital at a lower cost, while its demand for services theoretically creates a payoff. Still, for reasons discussed below, that “seed” money will likely be wholly inadequate. According to a study commissioned by the Commercial Spaceflight Industry, total cumulative investment committed to the commercial human spaceflight through the fall of 2009 was $1.46 billion—including government funding— of which just $838 million remained available.25 While this may seem like a significant amount of money, in aerospace development programs it is not. For comparison purposes, Boeing (a commercial company using commercial practices to develop a commercial product for mature markets and using well understood technology) pegged the cost of developing the first three Boeing 787 Dreamliners at roughly $2.5 billion.26 Meanwhile, revenue for actual commercial spaceflight services offered by the industry between 2006 and 2008 (inclusive), totaled $117.6 million. (Any revenue for an industry that cannot currently provide the services it offers reflects confidence on the part of those paying customers in the industry’s ability to do so in the future.) The industry derives significant other revenue from selling hardware, engineering services, and other non-commercial services, in which case they may differ insignificantly from aerospace firms not focused on commercial human spaceflight.

3. Third, U.S. government demand for human spaceflight services is modest. Ideally, a full crew complement aboard the International Space Station is 6-7 people, each of whom stays for roughly 6 months. Each of these individuals has to be launched to orbit and returned to earth, totaling a minimum of 1214 round trip seats to LEO. In practice, the demand for human access to LEO is higher because the ISS partners launch more astronauts to ISS than are needed to maintain a full crew complement. Of the universe of individuals launched to orbit, some become crewmembers; some pilot spacecraft back and forth; and some simply visit. In 2010 NASA will launch four shuttle missions carrying a total of 25 people to orbit, but ISS will only be crewed by 12 people, not all of whom are Americans. So, for the sake of argument, assume that the U.S. government demand for human access to space is 25 round trips to LEO per year. NASA’s recent annual cost to own and operate the space shuttle has been about $3 billion, roughly $120 million a seat.27

Additionally, two factors create downward pressure on that demand. The ISS partners can maintain the station with fewer people; it is not mandatory that six people occupy the ISS at all times or that a separate person ferry them to orbit. Moreover, several of those crew slots are controlled by other ISS partners, most notably including the Russian government, which has its own means, indeed, the only means, of reaching the ISS after 2010. Indeed, the United States’ obligations to the International Space Station partners require it to provide round trips for 8 people. Without plans for human spaceflight beyond the International Space Station, even this demand will collapse after 2020 when the International Space Station is retired.

Maintaining a government run human space program is vital to commercial space development – it will reduce risk and catalyze the launch market 

Pace, 11 - Director of the Space Policy Institute and a Professor of Practice in International Affairs at George Washington University’s Elliott School of International Affairs, From 2005-2008, he served as the Associate Administrator for Program Analysis and Evaluation at NASA (Scott, Hearing of the House Committee on Science, Space, and Technology Subcommittee on Space and Aeronautics Hearing “A Review of NASA’s Exploration Program in Transition: Issues for Congress and Industry” 3/30, http://www.gwu.edu/~spi/assets/docs/Pace_House_Testimony_033011.pdf

Major policy questions remain unanswered that complicate transition efforts. Perhaps foremost among them is whether or not there is a need for independent U.S. government human access to space, and if not, the identification of those entities upon which we are willing to depend for such access. In my view, the U.S. government should have its own means for ensuring human access to space even as it makes increasing use of commercial services or international partners. Just as a diversified portfolio needs bonds as well as stocks, a “public option” is an important and crucial part of a diversified portfolio for a strategic national capability like human space flight. Complete reliance on commercial or international services is an excessively risky approach that can deter innovation in those areas as they become “too important to be left alone.” It was the existence of Constellation that enabled prudent risk taking in commercial cargo services and contemplation of eventual procurement of commercial crew services.

A corollary question is: what is the proper role of NASA for the human expansion into space, given NASA’s disparate functions as “innovator and technology developer” vs. “designer/developer/smart buyer” of new systems, and “system operator” vs. “service customer”? The Administration’s proposals for human space flight appear to have a clear policy theme – that there is no compelling need for a U.S. government human space flight program and that all necessary objectives and risks can be meet by private contractors using government funding with reduced if not minimal oversight. The technical complexities and risks of human space flight make it an activity distinct from buying normal commercial goods and services. A policy approach that pretends or assumes that it is not distinct is unlikely to succeed – just as the unrealistic flight rates planned for the Shuttle in the 1970s or the large commercial markets for EELVs in the 1990s did not succeed.

The government has several proper roles to play in the next generation of human space exploration and those roles can and should evolve in parallel over time. It is time to push carefully for greater reliance on commercial cargo services to the International Space Station. It is subsequently possible to define a path for commercial crew services that operate in addition to, but not to the exclusion of, U.S. government capabilities. To fully rely on commercial or government approaches, to the exclusion of the other, would place all human space flight by the United States at risk, public and private.

Resource wars are inevitable and risk extinction.  Creating a viable commercial space sector changes the political calculation to go to war

Collins and Autino, 10 - * Life & Environmental Science, Azabu University AND ** Andromeda Inc., Italy (Patrick and Adriano, “What the growth of a space tourism industry could contribute to employment, economic growth, environmental protection, education, culture and world peace,” Acta Astronautica 66 (2010) 1553–1562, science direct)

The major source of social friction, including international friction, has surely always been unequal access to resources. People ﬁght to control the valuable resources on and under the land, and in and under the sea. The natural resources of Earth are limited in quantity, and economically accessible resources even more so. As the population grows, and demand grows for a higher material standard of living, industrial activity grows exponentially. The threat of resources becoming scarce has led to the concept of ‘‘Resource Wars’’. Having begun long ago with wars to control the gold and diamonds of Africa and South America, and oil in the Middle East, the current phase is at centre stage of world events today [37]. A particular danger of ‘‘resource wars’’ is that, if the general public can be persuaded to support them, they may become impossible to stop as resources become increasingly scarce. Many commentators have noted the similarity of the language of US and UK government advocates of ‘‘war on terror’’ to the language of the novel ‘‘1984’’ which describes a dystopian future of endless, fraudulent war in which citizens are reduced to slaves.

7.1. Expansion into near-Earth space is the only alternative to endless ‘‘resource wars’’

As an alternative to the ‘‘resource wars’’ already devastating many countries today, opening access to the unlimited resources of near-Earth space could clearly facilitate world peace and security. The US National Security Space Ofﬁce, at the start of its report on the potential of space-based solar power (SSP) published in early 2007, stated: ‘‘Expanding human populations and declining natural resources are potential sources of local and strategic conﬂict in the 21st Century, and many see energy as the foremost threat to national security’’ [38]. The report ended by encouraging urgent research on the feasibility of SSP: ‘‘Considering the timescales that are involved, and the exponential growth of population and resource pressures within that same strategic period, it is imperative that this work for ‘‘drilling up’’ vs. drilling down for energy security begins immediately’’ [38].
Although the use of extra-terrestrial resources on a substantial scale may still be some decades away, it is important to recognise that simply acknowledging its feasibility using known technology is the surest way of ending the threat of resource wars. That is, if it is assumed that the resources available for human use are limited to those on Earth, then it can be argued that resource wars are inescapable [22,37]. If, by contrast, it is assumed that the resources of space are economically accessible, this not only eliminates the need for resource wars, it can also preserve the beneﬁts of civilisation which are being eroded today by ‘‘resource war-mongers’’, most notably the governments of the ‘‘Anglo-Saxon’’ countries and their ‘‘neo-con’’ advisers. It is also worth noting that the $1 trillion that these have already committed to wars in the Middle-East in the 21st century is orders of magnitude more than the public investment needed to aid companies sufﬁciently to start the commercial use of space resources.

Industrial and ﬁnancial groups which proﬁt from monopolistic control of terrestrial supplies of various natural resources, like those which proﬁt from wars, have an economic interest in protecting their proﬁtable situation. However, these groups’ continuing proﬁts are justiﬁed neither by capitalism nor by democracy: they could be preserved only by maintaining the pretence that use of space resources is not feasible, and by preventing the development of low-cost space travel. Once the feasibility of low-cost space travel is understood, ‘‘resource wars’’ are clearly foolish as well as tragic. A visiting extra-terrestrial would be pityingly amused at the foolish antics of homo sapiens using longrange rockets to ﬁght each other over dwindling terrestrial resources—rather than using the same rockets to travel in space and have the use of all the resources they need!

7.2. High return in safety from extra-terrestrial settlement

Investment in low-cost orbital access and other space infrastructure will facilitate the establishment of settlements on the Moon, Mars, asteroids and in man-made space structures. In the ﬁrst phase, development of new regulatory infrastructure in various Earth orbits, including property/usufruct rights, real estate, mortgage ﬁnancing and insurance, trafﬁc management, pilotage, policing and other services will enable the population living in Earth orbits to grow very large. Such activities aimed at making near-Earth space habitable are the logical extension of humans’ historical spread over the surface of the Earth. As trade spreads through near-Earth space, settlements are likely to follow, of which the inhabitants will add to the wealth of different cultures which humans have created in the many different environments in which they live.
Success of such extra-terrestrial settlements will have the additional beneﬁt of reducing the danger of human extinction due to planet-wide or cosmic accidents [27]. These horrors include both man-made disasters such as nuclear war, plagues or growing pollution, and natural disasters such as super-volcanoes or asteroid impact.  It is hard to think of any objective that is more important than preserving peace. Weapons developed in recent decades are so destructive, and have such horriﬁc, long-term side-effects that their use should be discouraged as strongly as possible by the international community. Hence, reducing the incentive to use these weapons by rapidly developing the ability to use space-based resources on a large scale is surely equally important [11,16]. The achievement of this depends on low space travel costs which, at the present time, appear to be achievable only through the development of a vigorous space tourism industry.

8. Summary

As discussed above, if space travel services had started during the 1950s, the space industry would be enormously more developed than it is today. Hence the failure to develop passenger space travel has seriously distorted the path taken by humans’ technological and economic development since WW2, away from the path which would have been followed if capitalism and democracy operated as intended. Technological know-how which could have been used to supply services which are known to be very popular with a large proportion of the population has not been used for that purpose, while waste and suffering due to the unemployment and environmental damage caused by the resulting lack of new industrial opportunities have increased.

In response, policies should be implemented urgently to correct this error, and to catch up with the possibilities for industrial and economic growth that have been ignored for so long. This policy renewal is urgent because of the growing dangers of unemployment, economic stagnation, environmental pollution, educational and cultural decline, resource wars and loss of civil liberties which face civilisation today. In order to achieve the necessary progress there is a particular need for collaboration between those working in the two ﬁelds of civil aviation and civil space. Although the word ‘‘aerospace’’ is widely used, it is largely a misnomer since these two ﬁelds are in practice quite separate. True ‘‘aerospace’’ collaboration to realise passenger space travel will develop the wonderful profusion of possibilities outlined above.

8.1. Heaven or hell on Earth?

As discussed above, the claim that the Earth’s resources are running out is used to justify wars which may never end: present-day rhetoric about ‘‘the long war’’ or ‘‘100 years war’’ in Iraq and Afghanistan are current examples. If political leaders do not change their viewpoint, the recent aggression by the rich ‘‘Anglo-Saxon’’ countries, and their cutting back of traditional civil liberties, are ominous for the future. However, this ‘‘hellish’’ vision of endless war is based on an assumption about a single number—the future cost of travel to orbit—about which a different assumption leads to a ‘‘heavenly’’ vision of peace and ever-rising living standards for everyone. If this cost stays above 10,000 Euros/kg, where it has been unchanged for nearly 50 years, the prospects for humanity are bleak. But if humans make the necessary effort, and use the tiny amount of resources needed to develop vehicles for passenger space travel, then this cost will fall to 100 Euros/kg, the use of extra-terrestrial resources will become economic, and arguments for resource wars will evaporate entirely.  The main reason why this has not yet happened seems to be lack of understanding of the myriad opportunities by investors and policy-makers. Now that the potential to catch up half a century of delay in the growth of space travel is becoming understood, continuing to spend 20 billion Euro-equivalents/year on government space activities, while continuing to invest nothing in developing passenger space travel, would be a gross failure of economic policy, and strongly contrary to the economic and social interests of the public. Correcting this error, even after such a costly delay, will ameliorate many problems in the world today.

As this policy error is corrected, and investment in proﬁtable space projects grows rapidly in coming years, we can look forward to a growing world-wide boom. Viewed as a whole, humans’ industrial activities have been seriously underperforming for decades, due to the failure to exploit these immensely promising ﬁelds of activity. The tens of thousands of unemployed space engineers in Russia, America and Europe alone are a huge waste. The potential manpower in rapidly developing India and China is clearly vast. The hundreds of millions of disappointed young people who have been taught that they cannot travel in space are another enormous wasted resource.

We do not know for certain when the above scenario will be realised. However, it could have such enormous value that considerable expenditure is justiﬁed in order to study its feasibility in detail [5]. At the very least, vigorous investment by both private and public sectors in a range of different sub-orbital passenger vehicle projects and related businesses is highly desirable. Fortunately, the ambitious and rapid investment by the Indian and Chinese governments in growing space capabilities may ﬁnally jolt the space industries of Russia, America, Europe and Japan out of their long economic stagnation, and induce them to apply their accumulated know-how to economically valuable activities—notably supplying widely popular travel services to the general public.

Commitment to heavy lift capabilities will enable the US to go beyond Earth’s orbit – this is a vital demonstration to spur commercial space investment

Handlin, 10 - space writer and college student (Daniel, “Looking For A Silver Bullet”, The Space Review, 5/3, “The Space Review”, http://www.thespacereview.com/article/1619/1)

A policy document released by the White House laid out a number of specific technologies to be researched by NASA under its plan: for heavy-lift boosters it vaguely lists “propulsion research”, and under other fields it specifically mentions are on-orbit refueling, automated rendezvous and docking, and life-support technologies. Frankly, none of these have anything to do with a heavy-lift booster. It certainly would not benefit, in itself, from on-orbit refueling (how would you get into orbit? More importantly, how would you get the fuel to orbit?). While it’s good to research new rocket engines, the simple fact is that chemical rocket engines are extraordinarily well-understood. The Space Shuttle Main Engine, designed in the 1970s, approaches the limits of chemical rocket engine efficiency. The RL-10 and RS-68 represent other, high-performance, highly evolved rocket engines, available right now for use on the first stages of rockets; there simply is no imminent “game-changing” (to use Obama’s words) advance in chemical rocket engine design that is worth delaying construction of an HLV for five years. In-space electric propulsion is great but also is totally irrelevant to HLV design. Obama vaguely referred to “new materials” in his speech, but we’re not going to be building rockets out of nanotubes by 2015.

Innumerable HLV boosters have been designed on paper. The idea that we’re going to wait five years to pick an HLV design to develop, while no real technological changes occur, is as if you started a new airline and then announce you will wait five years to decide on the specifications of the first airliner that you want to buy. Why would you do that? You obviously need an airliner, and you should have a pretty good sense of what airliners are available now, what airliners will be available five years from now, and what characteristics they will have. It simply makes no sense to wait five years, in that case or in the Obama space plan. The only thing that will be different in five years is that the Shuttle infrastructure and its workforce will be gone forever, rendering any ability to use it for an SDLV impossible. This is the same thing that happened when our nation threw away the Saturn infrastructure in the 1970s.

There’s the question of what the purpose is of purposely designing a “stripped-down” Orion in order to serve as a lifeboat, especially when Obama said that that vehicle (or something similar to it) will later be used for deep-space missions anyway. It seems as if Orion is being stripped-down just to prove that Constellation was “bad” and that this something different, even while we are planning to later build it back up into the vehicle that was planned to have been built in the first place. Could someone in the White House really have proposed this convoluted and wasteful idea with a straight face?

But ultimately, and most importantly, there is the question of space leadership. One thing that 2008 Obama (the one who supported Constellation) and Neil Armstrong, Jim Lovell, Gene Kranz, Eugene Cernan, and other Apollo heroes all agree on is that American leadership in space is vital to the national security and long-term economic prowess of this country, and that Constellation is key to maintaining that leadership. By sacrificing our guaranteed capability to reach space with crewed vehicles and shredding our plans for Beyond Earth Orbit (BEO) exploration, we are giving up our recognition of America’s aerospace industry as a national source of pride and technological leadership.

The key axiom that is being lost in the noise of the Obama space policy rollout is that the exploration and use of space is not done best by governments, nor is it done best by private industry. What do I mean by this? In the very long term, I think that private industry represents the true future of space exploration. But we’re not yet at that point. In today’s world, space exploration is a public good: something that, like defense, is best undertaken by government and private industry working in partnership.

Almost no one remembers the Aldridge Commission Report, released in 2004. While the report was in general too vague for specific policy recommendations, it did make one excellent point about the nature of the government-private partnership in the exploration of space. The report advocated the idea that NASA should be a nimble, focused, risk-taking, trailblazing agency that took the risks and great expense of opening up some new destination so that private industry could follow. For the Moon, for example, NASA would decide its goal was the Moon, it would develop and prove the necessary spacecraft to reach it, and set up an initial outpost. Now private industry has access to the technical lessons learned and perhaps the spacecraft designs developed by NASA, and since the risk has been reduced by NASA’s flights, it’s now possible for private industry to lay out reasonable business plans for development of the Moon as a commercial destination. NASA blazes the trail, and private industry follows and develops each place. This would allow both government and private industry to bring their strengths to bear on opening up the space frontier (in the former case, enormous resources in terms of money, talent, and an ability to take greater risk; in the latter, time and the mandate to develop profitable enterprises and long-lasting infrastructures in space).

The Obama space policy tries to mislead people into thinking it is this idea, but it is not. In the Aldridge “vision”, one has a space agency that decides it wants to reach a destination, focuses much of its energy and resources on that mission, spends enormous and money and takes great risk to develop the necessary technology, and lays the groundwork for private industry to follow. In the Obama plan, NASA funds random, haphazard technology development programs with little relation to each other in the hope that one will produce a “breakthrough” that will allow NASA to do something unspecified, while also hoping that one of about six or seven companies successfully develops a manned spacecraft so that it doesn’t have to buy more spacecraft seats from the Russians. There is no similarity between these two scenarios.

Burt Rutan, surely one of the leading figures in the private space industry, has expressed this same concern with the Obama approach. As he points out, “It is a good idea indeed for the commercial community to compete to re-supply the ISS and to bring about space access for the public to enjoy. I applaud the efforts of SpaceX, Virgin and Orbital in that regard and feel these activities should have been done at least two decades ago. However, I do not see the commercial companies taking Americans to Mars or to the moons of Saturn within my lifetime and I doubt if they will take the true Research risks (technical and financial) to fly new concepts that have low confidence of return on investment.” This is precisely the issue outlined above, and precisely why the Obama space policy fails to optimally leverage the American space industry.

The government-private partnership that is lacking in the Obama policy is what allowed a program like COTS/CRS to work well; NASA was able to fund private development of cargo spacecraft as a supplement to the guaranteed space access it was developing. In addition, it was advantageous to farm out some of the LEO resupply work since NASA was focused on a BEO destination, the Moon. Now that the partnership is effectively gone, and something like COTS/CRS will have the enormous requirements problem thrust upon it since it now must become the nation’s guaranteed access to space. While a failure to deliver on COTS/CRS was financially embarrassing before the Obama policy, it was little more than that. Now failure to follow through on such a contract, for whatever reason, becomes a national security and foreign policy concern, imperiling our ability to reach space at all while raising the prospect of sending many more hundreds of millions of dollars to Russia (or maybe China or India, one day).

At the end of the day, the Obama policy is set to repeat the mistakes of the past, both in terms of silver bullet contracting and destroying infrastructure; it makes little sense on a number of points; it fails to utilize the capabilities of America’s aerospace industrial base; and ultimately it devalues American space leadership, to say nothing of the generation of students it will fail to inspire. I cannot close this better than someone who has walked on the Moon, so to quote the Armstrong letter, “For The United States, the leading space faring nation for nearly half a century, to be… with no human exploration capability to go beyond Earth orbit for an indeterminate time into the future, destines our nation to become one of second or even third rate stature. Without the skill and experience that actual spacecraft operation provides, the USA is far too likely to be on a long downhill slide to mediocrity.” 

1AC Mars 

NASA has given up on Mars because of funding shortfalls—a human mission is possible and the US is key

Kaplan 10 – Exec Editor of PC Magazine (Jeremy A., “NASA Scientist Publishes 'Colonizing the Red Planet,' a How-To Guide”, edited for gendered language, http://www.foxnews.com/scitech/2010/12/30/nasa-scientist-publishes-colonizing-red-planet-guide/#ixzz1QUXVmFVN)
A manned [staffed] mission to Mars would be the greatest adventure in the history of the human race. And one man knows how to make it a reality. In fact, he just wrote the book on it -- literally. Joel Levine, senior research scientist with NASA's Langley Research Center and co-chair of NASA's Human Exploration of Mars Science Analysis Group, just published "The Human Mission to Mars: Colonizing the Red Planet." The book reads like a who's who of Mars mission science, featuring senators, astronauts, astrophysicists, geologists and more on getting to Mars, studying its atmosphere and climate, the psychological and medical effects on the crew and other details. There's even a section detailing the science of sex on Mars, should NASA attempt to create a permanent colony there. "For the last three years, I've been co-chairing a panel of about 30 U.S. and Canadian scientists, coming up with a blueprint, purely from a scientific perspective, of humanity's role on Mars," Levine told FoxNews.com. He was asked to put together a special edition of the Journal of Cosmology exploring the topic, which was just published as the new book. "The United States of America is the only country that can do this successfully right now," he said. And to remain the technological leader of the world, he argued, we need to do this. And it's quite possible, the book notes; after all, a trip to Mars isn't even a lengthy one. "The trip to Mars would take on the order of 220 days using today’s chemical propulsion technology," writes Steven A. Hawley, a former astronaut now with the department of physics and astronomy at the University of Kansas, in a chapter on the challenges and sacrifices of the trip to Mars. He suggests either a short duration or longer duration stay before the return trip. "The longer surface mission would enable significant science, but also expose the crew to greater risk if systems don’t function as planned." But regardless of whether a colony is initially established, Levine is passionate -- and poetic -- about a trip to Mars. "When we do this, the human species will be a two-planet species for the first time ever," he said. A trip to Mars would open up countless revelations and possibly answer one of the greatest questions science today seeks to answer: is there life elsewhere in the universe? "The search for life outside the Earth is one of the key questions in all of science," he told FoxNews.com, "and of all the objects in the Solar System, Mars is the most likely." Many scientists speculate that life may exist on the red planet today in the form of microorganisms, and the book concludes that a manned [staffed] mission could very well answer that question for once and all. "All of the articles here conclude that yes, it's possible that when we go to Mars we will find microorganism at the surface or below the surface." Another question Levine believes the mission will answer deals with the strange history of Mars -- which he called the most intriguing, and the most confusing planet in the solar system. Today Mars has no liquid water and a very, very thin atmosphere -- it's like the Earth's atmosphere at 100,000 feet, he said. Yet we have very, very strong evidence that its surface used to be covered with water. What happened to it all? "What catastrophic event led to Mars going from an Earth-like planet to a very inhospitable planet today?" he asked. The Mars mission would send humans there to study that, and see if there's a lesson in the planet for the future of Earth. Levine has a general timeline in mind for the mission, which he hopes to launch by 2040. He believes we could launch the missions far sooner, however -- if we could afford to. Tragically, the major problem for getting humans to Mars isn't building new spacecraft, furthering science, or inventing new technologies, he says. The only hold-up is the budget. "NASA's budget is 18 billion a year, and I don't think we can seriously plan a launch until 2040" given those funds, he said. "If NASA's budget went up 3 billion a year, or 5 billion a year, we could do it in half the time."
Properly funding Constellation and HLLVs is the cornerstone to making it to Mars.  

Thompson 11-Chief Financial Officer (Loren Thompson, April 2011, “Human Spaceflight”, Lexington Institute, http://www.lexingtoninstitute.org/library/resources/documents/Defense/HumanSpaceflight-Mars.pdf, DMintz)
By that time, though, President George W. Bush had articulated a new “Vision for Space Exploration” that proposed to return to the use of expendable launchers as the principal means of lofting humans into space. Efforts to develop a reusable successor to the Space Shuttle had encountered technical challenges that made traditional launch concepts the only feasible way of supplying the space station and continuing the human spaceflight program once the Shuttle fleet was retired around 2010. Bush’s vision evolved into a program called Constellation, which funded a new heavy-lift launch vehicle and crew capsule that could return humans to the Moon and then provide the basis for a manned mission to Mars. However, a presidential commission reported in 2009 (shortly after Bush left office) that the Constellation program was under-funded and therefore could not meet its intended goals. 
The two most pressing elements in any human spaceflight architecture are a new heavy-lift launch system and a multi-purpose crew vehicle suitable for exploration of deep space. Congress has directed that, to the maximum degree possible, NASA should leverage technologies and capabilities of the Ares man-rated launch system and Orion crew capsule that were part of the canceled Constellation program in implementing NASA’s revised human spaceflight plans. That approach will take advantage of investments already made in new technology while causing the least disruption to the nation’s highly specialized space workforce and infrastructure. Leveraging the state-of-the-art Ares and Orion systems provides the foundational capability required for the heavy-lift launch system now referred to as the Space Launch System (SLS) and the crew vehicle, officially designated the Multi-Purpose Crew Vehicle (MPCV). As the stepping-stone approach to Mars advances, both the propulsion system and the crew vehicle will be continuously enhanced to the point where a manned mission to Mars is feasible.
By establishing Mars as the defining mission -- with SLS and MPCV as the foundational transport elements -- the stepping-stone approach can identify the intermediate missions and the incremental capabilities required to accomplish each new milestone. NASA and industry thus will understand technology gaps against which development roadmaps can be created, including “on-ramps” for technology breakthroughs and “off-ramps” for technology mis-steps. This will provide the space community with a stable and predictable future to ensure the necessary workforce is maintained, challenged and matured. Once the human spaceflight program moves beyond low-earth orbital missions, astronauts will also require new “extravehicular activity” (EVA) spacesuits and modules, and various robotic systems to assist them in space. The advanced cryogenic propulsion stage developed under the Ares upper-stage contract will be needed if NASA elects to return to the Moon, and a deep-space habitat will have to be developed if it elects to visit near-Earth asteroids 
In the near term, though, NASA’s human spaceflight budget will be dominated by spending for the Space Launch System and Multi-Purpose Crew Vehicle. Those investments are essential requirements for continuation of the human spaceflight program, no matter what its planned objectives are. If Mars is to be the ultimate goal, then both systems must be developed with sufficient growth potential to evolve beyond their baseline configurations. For instance, the launcher may initially be able to loft a 130 metric-ton payload into orbit and 50 metric tons to fast-enough velocity to escape Earth’s gravity well, but eventually technology advances will be needed so that more challenging deep-space destinations can be reached. It will take some time for NASA to sort out its technology options and organize a development strategy that fits within projected budgets. The most important thing it must do in framing that strategy is to offer the public a vision of what human spaceflight can achieve if put on a stable course. The key to making that vision viable and sustainable is to provide a pathway to Mars -- the most Earth-like object in the reachable universe beyond our own planet, and the only planet that might one day host a self-sustaining human colony. 
The US is falling behind in STEM education due to lack of inspiration—space colonization is key

Siegfried 2003 (W.H., executive for The Boeing Company, Integrated Defense System, “Space Colonization – Benefits for the World”, http://www.aiaa.org/participate/uploads/acf628b.pdf)

Problems within the education program in the United States have been analyzed many times. Rising illiteracy, 35% of all scientist and engineers being foreign born, and the 50% or higher foreign doctorate candidates who return to their country of origin after receiving degrees are examples. United States science and engineering schools are recognized throughout the world for their standards of excellence, but the number of United States students is declining based on a decreasing interest by the younger generation in the sciences and engineering. We must encourage young students to select engineering and science for studies as is happening in the rest of the world. Space Colonization can provide that stimulus. During the Apollo program, as NASA spending increased, so, too, did the number of doctorates received (Fig. 3). When NASA spending decreased following the Apollo program, so did the number of doctorates received a few years later (Collins, 2000). This time lag occurred because many students were well on their way to achieving their degrees. Once it was clear that funding and federal support had been reduced, the student population plummeted. We now face the prospect of many of the people trained in the sciences reaching retirement. Where are the replacements? A long-term worldwide commitment to Space Colonization could help. We must convince our present elementary school students to commit to science and engineering for these are the keys to our future.

STEM education is critical to hegemony—Mars mission solves

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

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

We now have our best and brightest students in this country going into careers other than science, math and engineering. As a matter of fact, far too many of them are going into destructive pursuits. They are becoming lawyers and political scientists. Though we need a few of each of those, and we have got more than a few of each of those. For the short-term, our economic superiority is at risk if we don’t turn out more scientists, mathematicians, and engineers, and for the longer-term, our national security is at risk. We will not continue to have the world’s best military unless we turn out scientists, mathematicians and engineers, well-trained, and in adequate numbers. And hopefully returning then to the Moon and on to Mars will provide the stimulus that encourages our young people to move into these careers that keep us the premiere economic nation in the world and the premier military nation in the world. So I think that this is an investment that will pay very well for our society. That is why I look forward to this hearing, and thank you all very much. 

The impact is global nuclear war

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

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

And, the plan leads to breakthroughs in biomedicine and genetic engineering

Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, pg.11 )//DT

Images of Mars taken from orbit show dry riverbeds, indicating that Mars once had flowing liquid water on its surface—in other words, that it was once a place potentially friendly to life. The best geologic evi​dence indicates that this warm and wet period of Mars' history lasted through the first billion years of its existence as a planet, a period con​siderably longer than it took life to appear on Earth. Current theories of life hold that the evolution of life from nonliving matter is a lawful, natural process occurring with high probability whenever and wher​ever conditions are favorable. If this is true, if the theories are indeed correct, then chances are life should have evolved on Mars. It may still lurk somewhere on the planet, or it may be extinct. Either way. the dis​covery of Martian life, living or fossilized, would virtually prove that life abounds in the universe, and that the billions of stars scintillating in a clear, dark night sky mark the home solar systems of living worlds too numerous to count, harboring species and civilizations too diverse to catalogue. On the other hand, if we find that Mars never produced any life, despite its once clement climate, it would mean that the evolution of life is a process dependent upon freak chance. We could be virtually alone in the universe. Given the importance of the question, the search for life past or present will be intensive, for there are many different places to look There are dry riverbeds and dry lake beds that may have been the last redoubts of the retreating Martian biosphere, and thus promising places to look for fossils Ice sheets covering the planet's poles may hold well-preserved frozen remains of actual organisms, if there were any. There is a high probability thai subsurface ground water, geologically heated, may exist on Mars. In such environments living organisms may yet sur​vive. What a find such organisms would be, for they may well be very different from anything that has evolved on Earth. In studying them, we would discover what is incidental to Earth life, and what is funda​mental to the very nature of life itself. The results could lead to break​throughs in medicine, genetic engineering, and all the biological and biochemical sciences.
The US must lead in genetic engineering research—the alternative is a Chinese bid for global domination

SAILER 2000 (Steve, President of the Human Biodiversity Institute, American Outlook Magazine, Spring, http://www.isteve.com/Thatcher-Speech-Text.htm)

Unencumbered by post-Christian ethics, the Chinese government recently passed a pre-1945-style eugenics law calling for the sterilization of “morons.” The ruthlessness of this law portends that if China implements genetic enhancements while the multiculturalist West either bans them or pursues a politically correct reengineering of human nature, the inevitable result within a few generations would be Chinese economic, and thus military, global hegemony. As the weapons scientist and evolutionary theorist Gregory Cochran pointed out, “We cannot opt out of this biological arms race any more than we could opt out of the nuclear arms race.” Therefore, those serious about either preventing or decreeing genetic engineering should start planning a preemptive nuclear strike on China, and soon. But, I'd rather end not with a bang, but not with a whimper either. The future of the human race is at stake. To make the right decisions about eugenics in the near future, we must start right now to study the impact of genetic diversity on human societies. We cannot continue to assume that genes don’t affect societies and that societies don't affect genes. The time to get serious about Darwin is now—before the age of Galton fully arrives.

China’s bid for world domination will cause full-scale nuclear war

NYQUIST 2007 (Jeffrey, Former Contractor in Soviet/Russian Analysis Group for U.S. Defense Intelligence Agency, Former Ph.D. Student at UC-Irvine in Political Sociology, and widely syndicated columnist and published author, “China’s Military Strategy,” 3/09, http://www.financialsense.com/stormwatch/geo/pastanalysis/2007/0309.html) 

Of course, this plan of battle is very dangerous. The Chinese strategists are therefore prepared for two scenarios: (1) A successful surprise attack on America, with little loss to China; (2) Full-blown U.S. nuclear retaliation that would kill 650 million Chinese. In facing this situation, explained Gen. Chi, the Communist leadership must be fearless. “In Chinese history, in the replacement of dynasties, the ruthless have always won and the benevolent have always failed.” One must not be deterred by the human cost. Modern warfare is mass destruction warfare. It involves the mass killing of human beings. “Maybe we can put it this way,” explained Gen. Chi: “death is the engine that moves history forward. During the period of the Three Kingdoms, how many people died? When Genghis Khan conquered Eurasia, how many people died? When Manchu invaded the interior of China, how many people died?” Chi then admitted, “It is indeed brutal to kill one or two hundred million Americans. But that is the only path that will secure a Chinese century, a century in which the Chinese Communist Party (CCP) leads the world. We, as revolutionary humanitarians, do not want deaths. But if history confronts us with a choice between deaths of Chinese and those of Americans, we’d have to pick the latter…. That is because, after all, we are Chinese and members of the CCP….” The outline of China’s military strategy is clear. The Chinese are building a large navy with many merchant ships because they want to control the Pacific Ocean and transport millions of colonists to a depopulated North American shore. The biological weapons for “cleaning up” America have already been built. The destruction of America’s early warning system and the decapitation of the U.S. government can be achieved through “terrorist” strikes (i.e., by special forces commandos). There is also an economic dimension to the attack plan. First, do everything possible to hasten America’s financial collapse. (To this end the Americans have made their own special contribution). Second, the bankruptcy of the U.S. government naturally brings about the spontaneous strategic disarmament of the American military; third, use the Arab terrorist threat as a diversion so that the Americans will react against the wrong countries when they are attacked with biological weapons; and fourth, finish off the Americans when they are defenseless and disoriented.  Once China has vaccinated its own soldiers the biological assault can begin. The plan has many risks, and the average American would readily dismiss such a plan as madness. But we all should be reminded of the madness of Hitler, who attempted to exterminate the Jews in Europe. It is hard to believe that someone would exterminate people who were quite harmless. However, that is exactly what happened. The Nazis built their edifice on the myth of Jewish malevolence. This served as their justification. The Nazis merely projected their own malevolence onto their intended victims. Today the agents of Communism have constructed their justification for the extermination of America. The Russians and Chinese, together with their allies in the Third World, have carefully laid out their case. We have all heard the anti-American propaganda. It is everywhere. According to this propaganda the Americans are imperialist aggressors. The Americans are murdering millions of people. The Americans are stealing the world’s resources. The Americans are the cause of global warming. The planet itself is doomed unless the Americans are eradicated.  Here we find a variation on Hitler’s theme. Instead of blaming the Jews, it blames the Americans (and their Zionist allies). Instead of gas chambers and ovens the perpetrators will use nuclear and biological weapons. Instead of looting a minority community in the midst of Europe, an entire continent will be looted. The plan of war aims at plunder in the form of empty buildings, infrastructure, machines and real estate. With that plunder comes global dominance.  I end this column with one last thought supplied by the Wall Street Journal on March 7. In a column titled “China’s Military Mystique” we read of China’s “rapidly increasing defense budget.” The Bush administration wants an explanation. Why is China building so many ships and guns and planes? Everyone assumes that China is building up to attack Taiwan. “But China’s military advances are no longer just about attacking Taiwan,” says the Journal. Having tantalized us with an intriguing tidbit of geopolitical algebra the Journal trails off in the direction of China’s anti-satellite weaponry. The American mind has yet to wrap itself around the concept of a genocidal WMD assault. We watch as the Chinese prepare to slaughter us. We blink and avert our gaze.

And the plan is key to fusion development
Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, Epilogue)//DT

A prime example of the Martian frontier driving new technology will undoubtedly be found in the arena of energy production. As on Earth, an ample supply of energy will be crucial to the success of Mars settlements. The Red Planet does have one major energy resource that we currently know about: deuterium, which can be used as the fuel in nearly waste-free thermonuclear fusion reactors. Earth has large amounts of deuterium too. but with all of the existing investments in other, more polluting forms of energy production, the research that would make possible practical fusion power reactors has been allowed to stagnate. The Martian colonists are certain to be much more deter​mined 10 get fusion online, and in doing so will massively benefit the mother planet as well.
Fossil fuels are running out and status quo renewables cannot replace them—only fusion solves war, economic collapse, and global warming
SMITH 2005 (Chris Llewyn, Euratom/UKAEA Fusion Association, Culham Science Centre, Fusion Engineering and Design, #74)

The International Energy Agency predicts that energy use will increase 60% by 2030 and double by 2045. Currently, 80% is derived from burning fossil fuels. This is driving potentially catastrophic climate change and generating debilitating pollution. There is therefore an urgent need to find alternatives, which is increased by the fact that fossil fuels will eventually run out, starting with oil. The atmosphere is a delicate system and it is being dangerously provoked by the increase in atmospheric CO2 that has occurred since the industrial revolution (Fig. 1). The result appears to be an increase in the average global temperature (Fig. 2). The temperature rise is already producing observable effects. Fig. 3, for example, shows the observed frequency of closure of the Thames barrier that protects London against tidal surges: it is increasing and much greater than the original expectation, based on the historical record, of once every 2 or 3 years. Major future effects could include rises in sea level that could put areas currently occupied by hundreds of millions of people under water by the end of the century, and major perturbations of the monsoon that could be catastrophic. The ambitious goal of limiting atmospheric CO2 to 500 ppm by 2050 is often quoted, which would ameliorate but not remove all problems. The US Department of Energy estimates that in order meet this goal, 20TW – of the predicted total world power consumption of 30 TW– would have to be produced without CO2. This 20 TW is almost 50% more than today’s total power market (of 14 TW). To quote the US Department of Energy ‘the technology to generate this amount of emissionfree power does not exist’. In any case, fossil fuels will not last forever. At current rates of consumption, there is enough coal for several hundred years (but consumption is currently growing 1.4% pa) and enough gas for about 150 years (but consumption is currently growing at 2.35% pa). There are also huge amounts of ‘unconventional’ oil (shale and tar sands), which however will mostly be very expensive to convert to usable forms, both in terms of the cost and in terms of CO2 production and energy. What about conventional oil? There is a Saudi saying ‘My father rode a camel. I drive a car. My son flies a plane. His son will ride a camel’. This may be true. It is generally believed, on the basis of past experience in particular regions (the USA, the North Sea, . . .), that when half the world’s original endowment of accessible conventional oil has been used, production will decline by perhaps 3% pa as pressure drops in the older (generally larger and more easily found) oil wells and new wells become harder to find. Estimates of the world’s original oil endowment (known and yet to be discovered) have been stable and consistent for around 50 years, with one exception. The exception is the estimate of the US Geological Survey, which was increased by 40% in 2000 on the basis of assumed future improvements in extraction. The mean USGS prediction implies that the peak of oil production will occur in about 25 years, which is not long to introduce alternative energy sources for transport, or develop and deploy the means for large scale conversion of coal and/or unconventional oil to usable oil. Many analysts believe that the peak will occur sooner, perhaps even in 5–10 years, following which we might anticipate ‘price increases, inflation, recession and international tension’. Better understanding is urgently needed of whether the peak really is imminent. 3. What needs to be done? First, wider recognition of the scale of the problem is needed, and that it can only be solved by new and/or improved technologies (although fiscal measures designed to change the behaviour of consumers, and stimulate R&D by industry, will also be essential). Second, increased investment inR&Don energy is crucial. In fact, despite growing concerns about pollution, climate change and security of energy supply, publicly funded energy R&D has gone down 50% globally since 1980 in real terms, while private funding has also decreased world-wide, e.g. by 67% in the USA in the period 1985–1998. The size of the world’s total energy market, which is US$ 3 trillion pa, provides a reference scale. A 10% increase in average energy prices would cost US$ 300B pa, while the market for a technology that captures just 1% of the market is US$ 30B pa. The solution will be a cocktail, and we must explore all sensible avenues. What should we seek? Increased energy efficiency—yes (much can be done and it should have high priority, although it will ameliorate rather than solve the problem). CO2 capture and sequestration—yes (although there are big challenges and uncertainties, and – if it is possible – it will add to costs). Development and deployment of renewables—yes (although, with the exception of solar power – which is currently very expensive, and not well matched to demand geographically or temporally – renewables do not have the potential to meet a large fraction of global demand). Energy storage—yes (new storage methods will be essential if intermittent energy sources are to become more than marginal players, but note that energy storage/retrieval inevitably produces significant losses). Alternative power sources for (or systems of) transport—yes (including the development of hydrogen as a carrier [NB not a source] of energy, although there are huge challenges to be met, and of bioethanols). Nuclear—yes (at least until fusion is available, although nuclear power faces political hurdles in many countries, despite remarkable improvements in its reliability, safety and cost, and breeder reactors will be needed sooner or later if there is a large expansion). Fusion—yes. Apart from burning fossil fuels (as long as they last), solar power (which is currently not viable or economical except for niche uses) and nuclear fission, fusion is the only known technology capable in principle of producing a large fraction of the world’s electricity. With so few options, I believe that we must develop fusion (as well as the other options) as fast as possible, even if the timetable for success is uncertain. JET has produced 16MW of fusion power and, with results from other tokamaks, shown that controlled fusion can be achieved. The big question is: how long will it take to develop and test the materials and technology needed to make robust, reliable, economical fusion power stations?
Independently, the plan causes spinoff tech which solves water scarcity

Rampelotto 11 - Department of Biology, Federal University of Santa Maria (UFSM), Brazil. (Pabula Henrique, “Why Send Humans to Mars? Looking Beyond Science” http://journalofcosmology.com/Mars151.html
The engineering challenges necessary to accomplish the human exploration of Mars will stimulate the global industrial machine and the human mind to think innovatively and continue to operate on the edge of technological possibility. Numerous technological spin-offs will be generated during such a project, and it will require the reduction or elimination of boundaries to collaboration among the scientific community. Exploration will also foster the incredible ingenuity necessary to develop technologies required to accomplish something so vast in scope and complexity. The benefits from this endeavor are by nature unknown at this time, but evidence of the benefits from space ventures undertaken thus far point to drastic improvement to daily life and potential benefits to humanity as whole. One example could come from the development of water recycling technologies designed to sustain a closed-loop life support system of several people for months or even years at a time (necessary if a human mission to Mars is attempted). This technology could then be applied to drought sufferers across the world or remote settlements that exist far from the safety net of mainstream society. The permanence of humans in a hostile environment like on Mars will require careful use of local resources. This necessity might stimulate the development of novel methods and technologies in energy extraction and usage that could benefit terrestrial exploitation and thus improve the management of and prolong the existence of resources on Earth.

Water scarcity threatens extinction

NASCA 04 [“Water shortages – only a matter of time,” National Association for Scientific and Cultural Appreciation, http://www.nasca.org.uk/Strange_relics_/water/water.html]
Water is one of the prime essentials for life as we know it. The plain fact is - no water, no life! This becomes all the more worrying when we realise that the worlds supply of drinkable water will soon diminish quite rapidly. In fact a recent report commissioned by the United Nations has emphasised that by the year 2025 at least 66% of the worlds population will be without an adequate water supply. As a disaster in the making water shortage ranks in the top category. Without water we are finished, and it is thus imperative that we protect the mechanism through which we derive our supply of this life giving fluid. Unfortunately the exact opposite is the case. We are doing incalculable damage to the planets capacity to generate water and this will have far ranging consequences for the not too distant future. The United Nations has warned that burning of fossil fuels is the prime cause of water shortage. While there may be other reasons such as increased solar activity it is clear that this is a situation over which we can exert a great deal of control. If not then the future will be very bleak indeed! Already the warning signs are there. The last year has seen devastating heatwaves in many parts of the world including the USA where the state of Texas experienced its worst drought on record. Elsewhere in the United States forest fires raged out of control, while other regions of the globe experienced drought conditions that were even more severe. Parts of Iran, Afgahnistan, China and other neighbouring countries experienced their worst droughts on record. These conditions also extended throughout many parts of Africa and it is clear that if circumstances remain unchanged we are facing a disaster of epic proportions. Moreover it will be one for which there is no easy answer. The spectre of a world water shortage evokes a truly frightening scenario. In fact the United Nations warns that disputes over water will become the prime source of conflict in the not too distant future. Where these shortages become ever more acute it could forseeably lead to the brink of nuclear conflict. On a lesser scale water, and the price of it, will acquire an importance somewhat like the current value placed on oil. The difference of course is that while oil is not vital for life, water most certainly is! It seems clear then that in future years countries rich in water will enjoy an importance that perhaps they do not have today. In these circumstances power shifts are inevitable, and this will undoubtedly create its own strife and tension. In the long term the implications do not look encouraging. It is a two edged sword. First the shortage of water, and then the increased stresses this will impose upon an already stressed world of politics. It means that answers need to be found immediately. Answers that will both ameliorate the damage to the environment, and also find new sources of water for future consumption. If not, and the problem is left unresolved there will eventually come the day when we shall find ourselves with a nightmare situation for which there will be no obvious answer.

1AC Lunar Mining 

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

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

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

B. The Coming Politics of the Moon - Dramatis Personae

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

1. The United States of America

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

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

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

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

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

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

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

2. The Russian Federation

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

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

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

[*241]

3. The People's Republic of China

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

4. Europe

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

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

5. The Republic of India

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

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

6. Japan

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

7. Summary

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

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

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

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

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

A new space race

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

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

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

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

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

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

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

Democracy prevents several scenarios for extinction

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

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

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

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

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

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

Not only did Constellation never received the Administration's promised funding, but the Bush Administration and Congress required NASA 1) to continue the construction of the International Space Station (badly under-budgeted by former NASA Administrator O'Keefe, the OMB, and ultimately by the Congress), 2) to accommodate numerous major over-runs in the science programs (largely protected from major revision or cancellation by narrow Congressional interests), 3) to manage the Agency without hire and fire authority (particularly devastating to the essential hiring of young engineers), and 4) to assimilate, through added delays, the redirection and inflation-related costs of several Continuing Resolutions. Instead of fixing this situation, the current Administration let go Administrator Griffin, the best engineering Administrator in NASA's history, and now has cancelled Constellation. As a consequence, long-term access of American astronauts to space rests on the untested success of a plan for the łcommercial˛ space launch sector to meet the increasingly risk adverse demands of space flight.
Histories of nations tell us that an aggressive program to return Americans permanently to deep space must form an essential component of national policy. Americans would find it unacceptable, as well as devastating to liberty, if we abandon leadership in space to the Chinese, Europe, or any other nation or group of nations. Potentially equally devastating to billions of people would be loss of freedom's access to the energy resources of the Moon as fossil fuels diminish and populations and demand increase.
In that harsh light of history, it is frightening to contemplate the long-term, totally adverse consequences to the standing of the United States in modern civilization if the current Administration's decision to abandon deep space holds. Even a commitment to maintain the International Space Station using commercial launch assets constitutes a dead-end for Americans in space. At some point, now set at the end of this decade, the $150 billion Station becomes a dead-end and would be abandoned to the Russians or just destroyed, ending America's human space activities entirely.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A China-Taiwan conflict will escalate and cause extinction

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

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

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

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

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

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

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

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

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

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

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

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

The Asean region stands to gain in the short run.

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

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

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

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

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

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

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

DESTROYING THE TAIWAN MILITARY

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

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

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

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

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

In this medium-intensity scenario, no one gains.

Politically, all countries are forced to take sides.

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

THE DOOMSDAY SCENARIO

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

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

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

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

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

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

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

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

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

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

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

Gen Ridgeway said that should that come to pass, we would see the destruction of civilisation.
Greater launch mass and shorter flight time makes human lunar missions the primary purpose for Ares V.
Morris and Burkey 10-(Bruce Morris- Exploration and Space Systems Manager NASA Marshall Space Flight Center and Martin Burkey- Technical Writer, Schafer Corp., April 25-30 2010, “HEAVY-LIFT FOR A NEW PARADIGM IN SPACE OPERATIONS”, SpaceOps 2010 Conference, DMintz)

The Ares team has engaged potential users at the early conceptual stage when an exchange of information can have the greatest impact at the least technical and fiscal cost. While the human lunar mission is the primary purpose for the Ares V, outreach efforts to the payload community have attempted to quantify unique requirements that vehicle designers can incorporate or at least not preclude in exploring design solutions for the human lunar mission. NASA’s Ames Research Center hosted two weekend workshops devoted to Ares V’s potential for astronomy and planetary science. These meetings brought together payload and vehicle designers to examine the Ares V design and payloads that might take advantage of its capabilities. The reports from both workshops concluded Ares V would benefit both fields of exploration.

“The workshop clearly showed that the Ares V has considerable potential to do breakthrough astronomy,” the astronomy workshop final report said. “It is also likely that it could advance the Earth science and planetary science goals of NASA. Likewise, the planetary workshop final report noted that heavy-lift changes the paradigm of the possible for payloads because its C3 versus payload is far greater than that of any current vehicle. The massive payload shroud permits the launch of large, multi-element systems, larger power supplies, and more low-tech mass for shielding or propellants. “This translates into an earlier return on science, a reduction in mission times, and greater flexibility for extended science missions,” the report states. “It is particularly enabling for sample return, which takes advantage of all of the Ares V capabilities. We encourage the science community to think big, because an Ares V expands the envelope of what can be done in planetary science.

The National Research Council (NRC) took note of Ares V in its report, Launching Science: Science Opportunities Provided by NASA's Constellation System. The Ares V provides significantly greater launch mass and C3 performance over present U.S. expendable launchers. For LEO missions, Ares V provides four to seven times the mass to orbit of the other systems. Similarly, the Ares V, with or without the Centaur upper stage, offers dramatically greater performance for interplanetary missions than the Delta IV.

Specifically, mining lunar resources is key to check Chinese monopoly and control of rare-earth-elements

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

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

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

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

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

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

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

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

Local concentrations

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

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

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

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

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

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

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

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

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

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

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

Lunar KREEP creep

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

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

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

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

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

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

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

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

Finding and refining

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

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

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

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

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

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

Distant prospect

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

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

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

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

For Spudis, the real strategic lunar commodity is water.

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

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

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

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

That’s key to nuclear primacy 

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

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

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

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

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

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

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

4. Strategic significance of the Moon

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

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

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

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

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

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

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

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

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

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

4.1. The US angle

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

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

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

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

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

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

5. Conclusion

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

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

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

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

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

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

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

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

The impact is global nuclear war

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

***Inherency 

AT: N/U SLS

SLS haven’t been released yet—without the plan they won’t be unveiled for too long. 
Foust 7/18- aerospace analyst, journalist and publisher (Jeff Foust, July 18, 2011, “Heavy-lift limbo”, The Space Review, http://www.thespacereview.com/article/1886/1, DMintz)

The situation involving the Space Launch System (SLS)—the heavy-lift launch vehicle Congress directed NASA to develop in last year’s NASA authorization act—is curious, to say the least. In the eyes of supporters of the SLS, particularly on Capitol Hill, NASA has been dragging its heels on making a formal decision for months, raising the ire of some members, who have even threatened subpoenas and investigations for the delay. And yet, there’s little doubt about exactly what that design, a not-so-distant relative of the now-cancelled Ares 5, will be—the only question is when exactly that design will become official.

Meanwhile, funding for the SLS is one issue that has been subject to little debate. While House appropriators recently made major cuts in the administration’s budget proposal for NASA, including a controversial decision to provide no money for the James Webb Space Telescope, an appropriations bill would give NASA all that it asked for, and even a little more, for SLS. But as the debate swirls about the utility of the SLS in an ever more conservative fiscal environment, some wonder if that’s money well spent.
How soon is “soon”?

For the last several weeks, NASA had indicated that an announcement about the SLS design would come “soon”, without being more specific. For example, at a speech at the National Press Club on July 1, NASA administrator Charles Bolden said that “we’re nearing a decision” on the SLS and “we’ll announce that soon.” In an online chat four days later, Bolden reiterated that “we’ll be making an announcement soon”, adding that since “this is one of the most important and most expensive decisions we will make for the next decade… I want to make sure we get it right.”
During those previous several weeks, the educated guesses of those in the space community following the SLS saga was that NASA would announce a decision around the time of the final shuttle launch, scheduled for July 8. That timing made some sense from a public relations standpoint: it would be an opportunity to grab the public’s attention, which had been focused on the end of the Space Shuttle program, and inform them about the agency’s future plans for exploration. But as the days counted down to the final shuttle launch, it looked increasingly unlikely that NASA would time such an announcement to the shuttle launch.
In a couple of press briefings at the Kennedy Space Center on July 7, the day before the launch, NASA deputy administrator Lori Garver offered a revised timeline. “We are very close to selecting a design for the rocket,” she said at one briefing about NASA’s work on the Multi-Purpose Crew Vehicle (MPCV), the crewed spacecraft that will be launched by the SLS. However, she said that the decision was pending some final cost evaluations, including an independent cost review. “We still hope to be able to announce, I think, by the end of the summer,” she said.

That timeline did not sit well with members of the House Science, Space, and Technology Committee. Last month they had scheduled a hearing on the SLS for July 12, with Bolden as the sole witness, on the assumption that NASA would have made their decision public by then. Instead, the hearing went forward without a formal decision—and no shortage of disappointment and frustration from committee members.

“Indications that we had received from NASA throughout the spring clearly suggested that a decision would have been rendered prior to today. Sadly, such is not the case,” Rep. Ralph Hall (R-TX), the committee chairman, said in his opening statement. “General Bolden, the fact that we do not have a final decision on the SLS, and the supporting documents that the invitation letter requests, represents almost an insult to this committee and the Congress.” Hall made it clear he assumed the problem was not with Bolden himself but officials at the White House, in particular the Office of Management and Budget (OMB), but Bolden would bear the brunt of the criticism. “We’ve run out of patience,” Hall said.

Bolden, in his testimony, did provide some new details about the decision-making process for the SLS. He said on June 20th he signed off on a specific design “that our experts believe is the best technical path forward for SLS.” That decision, though, is not the final step. “That was an important step but not a final decision,” he said. That design is now undergoing both an internal cost review and an independent one, the latter being performed by Booz Allen Hamilton, to determine if that design is cost effective.

“It would be irresponsible to proceed further until at least we have good estimates,” he said. “This will likely be the most important decision I make as NASA administrator, and I want to get it right.” While hoping to make that decision by the end of the summer, “the absolute need to make sure our SLS program fits within our overall budget constraints suggests it may take longer.”
While Bolden declined to describe the elements of that design, various reports, such as by Aviation Week last month, have indicated that it will be largely a shuttle-derived design, using solid rocket motors attached to a core stage derived from the shuttle’s external tank and fitted with as many as five Space Shuttle Main Engines (SSMEs); the upper stage would use the J-2X engine that had been under development for Constellation. That would be similar to the baseline concept NASA submitted to Congress in a preliminary report in January.

Bolden, in his testimony, also confirmed earlier reports that some elements of the SLS will eventually be open to competition. The solid rocket motors will be used for SLS initially, he said, “until we can hold a competition, which I’ve directed we try to do as soon as possible, where all comers can compete,” including, specifically, liquid oxygen (LOX)/RP-1 systems. “It’s going to be full and open competition, if I can do what I would like to do.”
After the hearing, some members of Congress continued to press NASA for more details about the SLS design even as the cost studies are ongoing. Sen. Kay Bailey Hutchison (R-TX), one of the key authors of last year’s authorization bill, asked the White House a press conference Thursday to allow NASA to release those technical details. “Senator [Bill] Nelson and I are urging that the OMB let the decision be made public so the contractors at NASA will stay in place—that will be the most efficient way for the taxpayers of our country,” she said in a prepared statement.

Hutchison added that she and Nelson had apparently already seen the SLS design Bolden had approved, and liked it. “They have done a very good job,” she said. “Senator Nelson and I have seen the design and we know that it is a great design. It is exactly what we asked for last year in Congress and we now have the capsule that is going to take the astronauts and the launch vehicle we have to get going.”

Schedule and cost

While one House committee was debating the status of the SLS in one hearing Tuesday, House appropriators Wednesday had little difficulty funding the program when they took up a spending bill that includes NASA. That bill would provide NASA with $16.8 billion in fiscal year 2012, down from the nearly $18.5 billion it received this fiscal year and the more than $18.7 billion in the agency’s 2012 budget request. Despite the cuts, though, SLS came though unscathed: appropriators gave the program $1.985 billion for 2012, slightly more than the administration’s request of $1.8 billion. (Both, though, were below the authorized level of $2.65 billion from last year’s authorization act.)

“We are providing NASA funding above the request for America’s next generation exploration system,” Rep. Frank Wolf (R-VA), chairman of the Commerce, Justice, and Science subcommittee of the House Appropriations Committee, said in a statement at a markup of the spending bill by the full committee July 13, in about the only discussion in the several-hour-long session about SLS funding.

Other NASA programs did not fare as well, with most of the attention going to the committee’s decision to defund JWST. The report accompanying the appropriations bill explained that the JWST’s growing cost—Wolf said at Wednesday’s markup that the GAO has now estimated the cost of the telescope to be as high as $7.8 to $8 billion—and schedule delays led appropriators to use it to send a message to NASA. “The Committee believes that this step will ultimately benefit NASA by setting a cost discipline example for other projects and by relieving the enormous pressure that JWST was placing on NASA’s ability to pursue other science missions.”

An effort to restore at least partial funding for the telescope by transferring $200 million from NASA’s Cross Agency Support account was quickly defeated by the committee Wednesday, which rejected it on a voice vote. It’s unlikely, though, that supporters of JWST will give up, with indications that they will seek to restore funding on the House floor as well as in the Senate. In either case, the SLS’s relatively healthy budget could make it a tempting target.

The SLS’s sluggish schedule could also open the program up to future cuts. While the 2010 authorization act mandates that the vehicle be ready to fly by the end 2016 (at least in an interim version that can place 70–100 tons into orbit, rather than the final version that can loft at least 130 tons) Bolden said at Tuesday’s hearing NASA was planning an initial 2017 test flight of SLS, which would launch an uncrewed Orion MPCV beyond Earth orbit—perhaps out to the Moon—and back to test the capsule’s reentry systems.

It would be several years after this test, though, before the SLS could launch a crewed Orion, though. “We’re still talking late this decade, early ’20s before we have a human-rated vehicle,” Bolden said. That, as one committee member noted, puts into jeopardy one proposed mission of the SLS and MPCV: to serve as a backup for commercial crew providers for accessing the International Space Station, as ISS operations could end as soon as 2020 (but could be extended well into the decade depending on interest and the technical condition of the station.)

One member of the House Science Committee went so far as to question whether money intended for SLS might be better spent on other, more pressing issues. “If we spend all of our money on a huge vehicle that may or may not be absolutely necessary, the money won’t be there for what is the modern version of the Hubble telescope,” said Rep. Dana Rohrabacher (R-CA).

This led to a back and forth with Bolden. “If I don’t build a heavy-lift launch vehicle, we don’t have an exploration program,” the NASA administrator said.


“No, you don’t have a human exploration program,” countered Rohrabacher.

“I’m a big fan of human exploration,” Bolden replied.

Rohrabacher was unswayed by Bolden’s argument about the critical nature of the SLS. He argued that he would rather see money spent on space telescopes or even cleanup of space debris in Earth orbit. By instead funding long-term exploration programs like SLS, he said, “we are then chasing after goals that are so far in the distance that we are cutting out the things that we can do today.”

Rohrabacher, at least publically, appeared to be in the minority about the focus on SLS over alternative missions. The SLS may yet end up with most or all of the proposed funding when the 2012 budget cycle is wrapped up (which may be many months from now, if 2011 is any guide), and later this summer, or shortly thereafter, we may know what exactly the SLS will look like. However, the future of a heavy-lift rocket proposed by Congress and accepted by NASA last year is still far from certain. 

Squo Fails 

Status quo fails—SLS is out of budget and has no design.
Harwood, 11 - covering the U.S. space program full-time since 1984, first as Cape Canaveral bureau chief for United Press International and now as a consultant for CBS News (William, “NASA: New rocket not feasible with current budget,” CNET News, 1/13, http://news.cnet.com/8301-19514_3-20028482-239.html#ixzz1QNqt7aMK)
 KENNEDY SPACE CENTER, Fla.--Even using shuttle-derived hardware, established contractors, and long-standing engineering expertise, NASA's projected budget will not cover the costs of developing a congressionally mandated heavy-lift booster and a manned capsule for deep space exploration by 2016 as ordered, agency officials informed lawmakers this week.

NASA managers promised to continue studying alternative approaches and designs for a new Space Launch System heavy-lift booster and Multi-Purpose Crew Vehicle, but insisted any such program must be "affordable, sustainable and realistic."

"To date, trade studies performed by the Agency have yet to identify heavy-lift and capsule architectures that would both meet all SLS requirements and these goals," NASA said in its report to Congress. "For example, a 2016 first flight of the SLS does not appear to be possible within projected FY 2011 and out-year funding levels."

As directed in its 2011 appropriations language, NASA focused on a rocket that would utilize extended shuttle boosters, main engines, and an advanced Saturn 5 upper-stage engine. The Orion capsule initially designed for the Bush administration's now-canceled Constellation moon program, was selected as the basis for a new Multi-Purpose Crew Vehicle.

"However, to be clear, neither reference vehicle design currently fits the projected budget profiles nor the schedule goals outlined in the Authorization Act," NASA's report concluded. "Additionally, it remains to be determined what level of appropriations NASA will receive in FY 2011 or beyond -- a factor that will impact schedule as well."

Sen. Bill Nelson, a Florida Democrat who flew aboard the shuttle in 1986 and who played a major role in adding the near-term requirement to build the new launch systems, said in a statement late Wednesday that NASA's answer was not good enough.
"I talked to (NASA Administrator) Charlie Bolden yesterday and told him he has to follow the law, which requires a new rocket by 2016," Nelson said late Wednesday. "And, NASA has to do it within the budget the law requires."

In a letter to Bolden that was released late Thursday, Nelson and Kay Bailey Hutchison, a Texas Republican, said "the report contains no specific justification or analysis to validate the claim that 'none of the design options studied thus far appeared to be affordable in our present fiscal conditions.' We expect NASA to work with Congress to identify the basis for the claims made in the report, how existing contracts and technologies will be utilized, and where any additional congressional action may be needed to ensure successful implementation of the law."
Nelson also plans to introduce legislation eliminating a requirement for NASA to continue spending money on Constellation. Due to a provision in the continuing resolution currently funding the space agency, NASA must follow a House directive in its 2010 budget that blocks the program's termination.

The continuing resolution expires March 4. But NASA's inspector general said today that unless Congress acts, NASA could end up spending $215 million on the program by the end of February.

"Without congressional intervention, by the end of February 2011 NASA anticipates spending up to $215 million on Constellation projects that, absent the restrictive appropriations language, it would have considered canceling or significantly scaling back," the inspector general's report said. "Moreover, by the end of FY 2011 that figure could grow to more than $575 million if NASA is required to continue operating under the current constraints and is unable to move beyond the planning stages for its new Space Exploration program."

John Logsdon, a space policy analyst who serves on the NASA's Advisory Council, said the near-term issue facing the agency's plans for deep space exploration is more a matter of schedule than budget and that NASA already had indicated its belief that a new heavy lifter could not be deployed by 2016.

"This should not come as a surprise to Mr. Nelson and his compatriots," he told CBS News today. "Charlie Bolden told him the same thing last year when they first passed the authorization bill. So there is a small, or maybe not so small, element of posturing here. It seems to me that more than the budget...NASA is saying that there's no way they can do a development this large and have the thing flying by the end of 2016.

"This doesn't mean there's not going to be an HLV (heavy-lift vehicle)," he said. "There will be an HLV, and there will be work at the Cape to do it, among other places. Going back to the authorization bill and now this report, they are steps in a dialogue between NASA and the White House and the Congress on what makes sense...If the country is serious about having a good space program, Congress has to do its part."

The Obama administration's fiscal 2011 budget charts a controversial new course for NASA. The agency has been told to rely on private industry for future manned and unmanned rockets and capsules to service the International Space Station in low-Earth orbit.

The administration ruled out an immediate return to the moon, concluding the Bush administration's Constellation program was not affordable, and instead ordered a "flexible path" approach to a variety of deep space targets. But development of heavy-lift rockets to facilitate deep space exploration was deferred and no timetables were specified.
Space advocates immediately protested this approach and the president eventually agreed to begin development of a new heavy lifter in the 2015 time frame. Nelson and others then campaigned to begin development immediately and to have a system ready for first flight in 2016. Along with providing access to deep space for U.S. astronauts, the new system would serve as a backup in case untried commercial rockets run into problems or delays.

Rep. Gabrielle Giffords, an Arizona Democrat who was severely injured during a shooting spree in Tucson, on Saturday, strongly disagreed with the Senate's requirement during budget discussions late last year, favoring instead the continued development of the Constellation program's Ares rockets.
Married to shuttle commander Mark Kelly and as chairman of the House space and aeronautics subcommittee, Giffords urged her colleagues not to go along with plans for a new rocket that was designed "not by our best engineers, but by our colleagues over on the Senate side. By NASA's own internal analysis, they estimate this rocket will cost billions more than the Senate provides."

"In short, the Senate bill forces NASA to build a rocket that doesn't meet its needs, with a budget that's not adequate to do the job and on a schedule that NASA's own analysis says is unrealistic," Giffords said. "That is not my idea of an executable and sustainable human spaceflight program."
In a report ordered by Congress in NASA's funding authorization, the agency said it "recognizes it has a responsibility to be clear with the Congress and the American taxpayers about our true estimated costs and schedules for developing the SLS and MPCV, and we intend to do so."

"Currently, our SLS studies have shown that while cost is not a major discriminator among the design options studied, none of the design options studied thus far appeared to be affordable in our present fiscal condition."

Operational costs are another factor, the agency said, along with funds needed to pay for development of other exploration systems, including habitats and landers.

"A feature of the Shuttle/Ares-derived reference vehicle is that it enables leveraging of current systems, current knowledge base, existing hardware and potentially current contracts, thereby providing schedule and early-year cost advantages," the report said. "However, a 2016 first flight does not appear to be possible within projected FY 2011 and out-year funding levels, although NASA is continuing to explore more innovative procurement and development approaches to determine whether it can come closer to this goal."

In the meantime, NASA said, "it is clear that successful development of SLS and MPCV will be dependent on sufficiently stable funding over the long term, coupled with a successful effort on the part of NASA and the eventual industry team to reduce costs and to establish stable, tightly managed requirements."

***Altair 

Altair key to Space Leadership
Keeping Altair is vital to space leadership
Douglas, 10 - Flight Operations Team of the Advanced Composition Explorer mission being flown out of Goddard Space Flight Center (J. Paul, “Constellation Plan-B A Good Idea,” Space Talk Now, 3/5, http://spacetalknow.org/wordpress/?p=1710)

And finally there’s Altair. Able to transport astronauts to the surface of the moon, this spacecraft embodies the dream from which Constellation was born: to return humans to deep space. And it is upon this vehicle that NASA should, above all else, focus its resources and funding. This is where there is real research to be done, and this is where the agency can continue in another role to which it is ably suited: that of macro-economic enabler. Around this vehicle and its destination will arise the first space-based economy. Private enterprise will follow NASA to the moon, providing all manner of logistical support including everything from food to communication services. Along the way, the technologies transferred to that sector will enjoy a ceaseless process of improvement and cost reductions.

So here we are at a another crossroads. There is a critical choice to be made, and we had better get it right. This debate surrounds the continuation of our deep space program, not whether private enterprise should participate in manned space flight as so many of the so-called pundits have put it. Private enterprise will ascend. That much is a foregone conclusion. The wheels of progress cannot be stopped. But at the same time, we must not abandon the moon as we did 4 decades ago, lest those same wheels roll over us. Russia, China and yes, even India are poised to take up the challenge of building the first lunar settlement. The miraculous discovery of water there late last year is not lost on them, neither is the presence of abundant natural resources such as platinum for building hydrogen fuel cells for our next generation of automobiles or helium-3 for providing clean, renewable energy for an ever-increasingly energy-hungry world. And these are only two among many.

Pursuing a plan-b for keeping but restructuring Constellation is a good idea: one worthy of our best efforts. Canceling the program outright amounts to throwing out the baby with the bath water. The Administration is attempting to sell the idea that pouring funds and effort into the production of a heavy-lift rocket without interplanetary vehicles will, somehow, miraculously translate into a human presence in deep space down the road, but this is only so much vapor ware. It doesn’t add up, let alone provide any focus. Without Orion (or a commercial version) and Altair for transporting people into deep space then landing them on another world, we’re left stranded in low earth orbit again. The Apollo program teaches us what happens when you lose momentum. We’ve spent four decades playing catch up for that mistake. Let’s not make it again.

Altair key to Moon Exploration 
Altair key to Moon base and exploration—it provides life support for the astronauts. 
Millis - Ph.D., is an assistant professor of physics and astronomy at Anderson University, received his bachelor of science in physics, with a mathematics minor from Purdue University (John Millis, “How Man Will Return To The Moon”, About. Space, http://space.about.com/od/theconstellationproject/a/Altair-Lunar-Lander.htm, DMintz)

The OCM will rendezvous with another vehicle called the Altair Lunar Lander in low Earth orbit. Once coupled, the tandem will fly to the Moon's orbit together. Altair is named for the 12th brightest star in the night sky which appears in the constellation Aquila.

Once the OCM docks with the Altair Lander and the two systems travel to the Moon, the astronauts will be able to freely move between the two components. However, once they reach the Lunar orbit, the Altair will separate from the OCM and begin its descent to the Lunar surface.
Up to four astronauts will be able to travel down to the Moon's surface on Altair. Once there, Altair will provide life support systems for the astronauts for up to a weeks stay. It will be the base of operations on the surface, as the astronauts will venture out to collect samples and conduct scientific experiments.
The Altair Lander will also serve as a support system which will be vital as construction of a future Moon base commences. Unlike previous Moon missions where the sole goal was to explore and conduct short term experiments, future Moon missions will focus on more long term research. To accomplish this, a long term Moon base will need to be established. The Altair Lander will be able to bring components to construct the Moon base. It will also serve as a base of operations during the construction phase.

The Altair will also carry the astronauts back to orbit and reattach with the OCM. And like with the previous Apollo missions, only a jettisoned part of the lander will return to space, leaving part of the Lander on the Moon's surface. The combined system will then begin its trip back to Earth. 

Moon Mission key to Tech 
Global Security (Global Security, “Project Constellation / Vision for Space Exploration [VSE]”, http://www.globalsecurity.org/space/systems/vse.htm, DMintz)

Constellation Systems

Named after the patterns that stars form in the night sky, Constellation Systems is responsible for developing the Crew Exploration Vehicle (CEV) and related exploration architecture systems. Like the Apollo Command Module, the CEV represents one building block in a future exploration architecture that can send astronauts to the Moon and form the basis for exploration missions to other destinations. The Vision for Space Exploration sets a goal of developing a new CEV by 2014 that is capable of carrying astronauts beyond low Earth orbit and a goal of landing astronauts on the Moon no later than 2020.

Constellation Systems is the combination of large and small systems that will provide humans the capabilities necessary to travel and explore the solar system. Constellation Systems will be made up of Earth-to-orbit, in-space and surface transportation systems, surface and space-based infrastructures, power generation, communications systems, maintenance and science instrumentation, and robotic investigators and assistants.
In parallel with development of the CEV, robotic explorers will serve as trailblazers to reduce the risks and costs of future human operations at the Moon. With robots, we will build mission operations experience that can provide insight into the preparations required for extended human presence to Mars and other destinations in the Solar System.

Based on studies conducted by the NASA Requirements Division, and driven by their results, the Directorate's Constellation Systems Office will develop, demonstrate, and deploy successive generations of capabilities that will enable the United States to achieve the vision of sustained human and robotic exploration on the Moon and beyond. Technology and advanced systems development and demonstration activities will be undertaken to establish critical capabilities that will be essential for all phases of lunar exploration.

Constellation mission requirements are the only thing that can drive innovation

Newton and Griffin ’11 Elizabeth K. – director for Space Policy in the Center for System Studies at the University of Alabama in Huntsville, former strategist at NASA Marshall Space Flight Center, former program director at Dnetics Inc. supporting the National Missile Defense Program Office, former policy analyst at the UN Economic Commission for Europe in Geneva and at NASA Jet Propulsion Laboratory’s Flights Projects Office & Michael D. Griffin – physicist & space engineer, former Administrator of NASA, eminent scholar and professor of mechanical and aerospace engineering at the University of Alabama in Huntsville, former head of the Space Department at the Johns Hopkins University Applied Physics Laboratory “United States space policy and international partnership” Center for System Studies, University of Alabama in Huntsville, AL 35899, USA, ScienceDirect, http://elsevier.com/locate/spacepol, Space Policy

2. Will the USA have a stronger political economy?

Multiple dimensions need to be considered in answering this question.

2.1. Economic competitiveness

US industry holds a minority (about 30e40%) market share of global space services, a situation that may be partially attributed to export control regulations. Triggered by the presidential space policy, the Department of Defense (DoD), in conjunction with the Departments of State and Commerce, has initiated a review of export controls affecting aerospace suppliers on the global market. More expansive reconsideration of export control faces stiff scrutiny in Congress from members loathe to have US technology potentially integrated into weapons systems that could be used against US soldiers. The DoD’s plans for block buys of evolved expendable launch vehicles should also provide a stable revenue stream to support companies becoming more competitive.

2.2. Innovation

President Obama’s budget request and Congress’ authorization law support new funding for NASA’s development of ‘gamechanging’ technology. One problem created, however, is that, by proposing cancellation of the Constellation program, the policy removed the near-term destination and overarching architecture that provide the defining requirements for technology development. ‘Flexible path’ approaches and one-off destinations such as an asteroid risk disaggregating the agency’s technology work into a set of sand-boxes that cannot be integrated into subsequent systems development down the line. The historical record is rife with publicly funded technology initiatives that failed to deliver value for the investments made, absent well-defined system requirements. Further, spin-out commercialization of technology developed in the public sector occurs at a low, perhaps even inconsequential, rate; the government is not an effective economic engine.
NASA’s technology development program is underfunded – won’t produce results.
Dinerman, senior editor at the Hudson Institute’s New York branch, 11 (April 18, Taylor, “NASA’s continuing problems”, “The Space Review”, http://www.thespacereview.com/article/1824/1)
There is also now no reason for Congress to give NASA’s technology development program more than a billion dollars to do essentially nothing. None of the proposed development programs are sufficiently funded to produce any operational hardware within the foreseeable future. With no goal, except uncertain and ill-defined asteroid and Mars missions that will almost certainly never take off before 2030, NASA’s Chief Technologist reminds one of the title character in the old Beatles song “Nowhere Man.”

NASA’s technology innovation program will fail because it lacks mission requirements and focus

Sterner, 10 – fellow at the George C. Marshall Institute, national security and aerospace consultant in Washington, DC. He has held senior Congressional staff positions as the lead Professional Staff Member for defense policy on the House Armed Services Committee (Eric, “Worthy of a Great Nation? NASA’s Change of Strategic Direction,” April,

http://www.marshall.org/pdf/materials/797.pdf)

Not surprisingly, technology push represents a potentially significant weakness in the administration’s changed strategy. Technological innovation is, by definition, risky. Failures are inevitable and may well greatly outnumber the successes, even though in an engineering sense, failure is sometimes the best teacher. Policymakers who often lack a background in science and technology and many in the scientific community who prefer to see resources spent on science rather than engineering are generally less patient. Their metric of success remains a mission that completes its scientific or performance goals, not one that demonstrates progress on new technology, but otherwise fails to achieve its nominal objectives. In other words, policymakers and the policy process have difficulty accepting partial learning as success. The Code X experience offers a useful example. Ultimately, it was eliminated when problems surfaced in the flagship X-33 and X-34 programs, even though other programs had been successful and both launch programs had pushed engineers to identify strengths and weaknesses in the technical base.

There is also risk that a technology-push program will remain unfocused. It may successfully develop and demonstrate new technologies without ever creating truly new, or game-changing, capabilities. Often, the demanding requirements of achieving a mission goal drives new technology creation. Without those requirements, it is too easy for policymakers and agencies to give up on technological innovation when it proves more difficult than anticipated. As discussed above, X-33 offers a prime example. While it had the potential to be game changing, there was no mission “need” for the capabilities it promised. Cancellation did not leave any stakeholders outside of the program wanting. In a similar vein, it should be noted that NACA sought to solve practical problems of flight. Many of its experimental programs were developed in response to a real-world problem identified by aviation designers, engineers, and practitioners. 20 In these cases, there was an existing, innovative industry that had a demand for the unique technological capabilities that NACA offered, whether those capabilities were in research and design or testing infrastructure. Without that demand, lab work runs the risk of remaining in the lab, where it is technologically interesting, but has no real impact. While details remain sketchy, NASA’s approach may be headed in this direction. The agency proposes creating a range of boards, committees, and collaborative mechanisms to work with other agencies and the private sector and address these risks, but the ultimate goals remain somewhat vague. NASA’s technology programs are supposed to:

“… make space travel more affordable and sustainable …[help build] a more exciting space science and exploration future than our country has today, and a more robust national capability for space activities that will improve our competitive posture in the international marketplace, enable new industries and contribute to economic growth … serve as a spark innovation that can be applied broadly to a more robust technologybased economy, an international symbol of our country’s scientific innovation, engineering creativity and technological skill, and a component of the remedy to our nation’s scientific and mathematics literacy challenges.”21

To be sure, those are a lot of expectations for a program budgeted at roughly $1 billion a year, assuming the President does not keep his State of the Union promise to freeze government spending in 2012. Even the Administrator seemed to inadvertently confirm the point in his speech unveiling the budget. When discussing the possibilities for new technologies, he prefaced the descriptions of their use by listing those uses as an “imagine[d]” end state.22 In other words, as unveiled, NASA’s budget does not include a plan to realize the possibilities it lays out. Consequently, the there is a risk that NASA’s investments in technology will be wasted if the government fails to choose the “right” ones, “right” in this case meaning that they are of use to someone in the agency or the private sector.23

Developing technology is impossible without a specific mission requirement first

Cernan 10 (Captain Eugene A., USN (ret.), Commander, Apollo 17, Astronaut (ret.), Testimony before the Committee on Science and Technology, United States House of Representatives, May 26, 2010. http://science.house.gov/sites/republicans.science.house.gov/files/documents/hearings/052610_Cernan.pdf)
The United States, through NASA, has spent a half-century learning what we didn’t know, finding answers to questions we weren’t smart enough to ask at the time, developing technology that was needed to meet the challenge and get the job done. We came from Alan Shepard’s flight in 1961 to the Shuttle and Space Station today with a side trip or two to the moon along the way. The evolution of this learning process was not without its cost – not just in dollars, but also in the lives of our friends and colleagues. It took the courage, effort, dedication and self-sacrifice of thousands of Americans who allowed us to come this far this quickly. And, although we paid dearly for our mistakes, it is a testimonial to their commitment and American ingenuity that everyone who went to the moon came home. Therein is a lesson we cannot afford to ignore. Is this the NASA we want to transform? 

Additionally, The President’s proposal suggests we develop “game-changing” technology for the future. The technology we enjoy today, 40 years after Apollo, is technology that evolved from a purpose, from the acceptance of a challenge and from a commitment to a goal. It was technology with a focus, with a mission. To simply put the best and the brightest in a room and tell them to develop breakthrough technology that could or might or may be useful in the future is a naïve proposition. Exploration drives technology innovation – not the reverse.  

Also in the proposal is the possibility that maybe, at some time, perhaps as far down the road as 2015, the United States might decide to develop a heavy lift booster. This is a very vague proposition, one that will likely never be funded to fruition. Coincidently, Constellation has a heavy lift booster, Ares V, not only on the drawing boards but in component test today. Do we need a decision in 2015 for one already made today?  

A late addition to the Administration’s proposal, and one very obviously not well thought out, was a provision to build an “Orion Lite” spacecraft as a rescue vehicle on the ISS. Although we have never had need for a rescue vehicle, we have today under contract 4 with Russia two Soyuz continuously stationed on the ISS capable of carrying as many as six people to safety should the need arise, with a provision for a third Soyuz were the crew complement ever to increase to as many as nine – which is highly unlikely. An “Orion Lite”, before it is qualified to transport human beings to safety from the ISS, certainly would have to be man-rated. To man-rate a spacecraft and its ride into orbit requires a great deal more than following a list of safety requirements and protocol instructions included in its development. The “Orion Lite” would have to go through an extensive development, test and evaluation phase before being qualified to carry humans. It sounds very similar to what the existing Ares I/Orion development proposal is all about and would most likely cost as much, and require the same amount of time to bring it to man-rated flight status, yet leave us with half the capability of a full up Orion. 

Obama’s space program is hurting current US innovation 
G. Ryan Faith ’10 G. Ryan Faith is an independent technology consultant and Adjunct Fellow for Space Initiatives at the Center for Strategic and International Studies, (CSIS). “President Obama’s Vision for Space Exploration (part 2)” 4/26 http://www.thespacereview.com/article/1616/1
The most near-term exploration goal in President Obama’s plan is an asteroid mission in 2025. Despite this, a common critique of President Obama’s plan is that it lacks direction, concrete objectives, and distinct timetables. It is quite likely that it will be more difficult to persuade people, not only in the US but around the world, that destinations in the “middle of nowhere”, such as Lagrange points, are valuable exploration destinations in and of themselves. Without any immediate plans to land on major celestial bodies like the Moon or Mars, the very flexibility of the flexible path robs the approach of a certainty and concreteness that would be helpful in making a political case for exploration.

Others critiques have asserted that President Obama’s plan represents a step backward, leaving the US space program in the same place it was six years ago. In 2004 President Bush gave NASA the task of completing its first major exploration objective—a lunar landing—no later than 2020. In contrast, President Obama’s 2010 plan has reset NASA’s first major exploration objective—landing on an asteroid—by 2025. So both plans tasked NASA with achieving a first landing of a human on some objective 15 years after the Presidential announcement of a goal. President Obama has essentially reset President Bush’s VSE, using a similar technological development philosophy, operating on similar time tables, with the same end goal. Whether or not this reset has, effectively, set us back six years by throwing out work done under the ESAS with the Constellation program depends on assessments of the health of that program. Given that the Augustine Committee found it would be impossible for the Constellation program to have achieved its objectives under projected budgets within any useful timeframe suggests that, absent an increase in NASA funding, the Constellation program implementation of the VSE was not usefully moving the United States towards the objectives outlined by President Bush. Therefore, whether or not the Constellation program was “moving us forward” or whether President Obama’s plan sets us back is a question intimately intertwined with questions about whether the level of support given to NASA is sufficient and represents a genuine intent of the United States to push the frontiers of space exploration forward. The more troubling question arising from the last several years is whether or not any implementation of a Presidential vision for space exploration will be able to survive similar political disinterest and budgetary constraints.

Spaceflight key to Tech & Education 

Human space flight is key to future technology and education

Newssun 7 – 24 – 11 (“ Atlantis is home, now what?”,  http://www.newssun.com/opinion/edt-072411-manned-space-exploration)

The space shuttle program basically ended when Atlantis landed safely Thursday morning, bringing an era of manned space flight to an end with no announcement about what comes next. Other countries, like Russia and China, will continue their manned exploration of space, and will even supply the ride when the U.S. needs a lift, but for some reason, it just doesn't seem the same. Exploration is necessary for the human experience because it provides something for future generations to reach for, to strive for, and to dream about. Manned space exploration spurs interest in math and science, and encourages future generations to continue along the path that makes us unique in the animal kingdom -- we can do more than just survive. We can live. We can grow. We can learn. It fuels the imagination and spurs dedication and hard work towards an objective that makes us better. In 1961, Russian Yuri Gagarin became the first man to explore space, and that spurred generations of dreamers to achieve something better than a just a reality TV show. It pushed the thinkers of the world to aspire, to solve problems and to investigate the world inside and outside of our atmosphere. Those dreams laid the ground work for advancements in technologies that now serve us every day, and which has increased the quality of life for all of humanity, not just the U.S. The scientific discoveries reaped from having a human in a space suit are too many to number but include the wonders brought to us from the Hubble telescope, the discovery of the possibility of life on close moons and life sustaining water on other planets. The economic impact of manned space flight cannot be ignored and the new industries that have sprung up since Gagarin's flight were what pushed us into the cell phone and computer age as each country strived to reach further and farther. Without that level of competition, without that need to strive for something better, something outside our own world, we will not grow as we should. 

***Heavy Launch

HLLVs are key to getting to the moon—using other vehicles doesn’t get us there and doesn’t lower launch costs. 

Robel 04- retired Army officer currently working for Northrop Grumman Information Technology as an operations researcher, developing the next generation of Army battle simulations (Michael K. Robel, June 1, 2004, “The cost of medium lift”, The Space Review, http://www.thespacereview.com/article/150/1, DMintz)

The recent article “The myth of heavy lift” asserts the US does not need a heavy-lift launch vehicle because of their expense and that the capabilities of existing medium-lift vehicles are sufficient for our current needs.
In order to sustain a manned space flight program, the US needs to pursue a balanced program with a family of vehicles providing several capabilities, a built-in modernization program, and not committing itself to a start and stop method of development that results in several non-compatible types of vehicles and spacecraft (Mercury, Gemini, Apollo, and Shuttle) that do not directly build on the strengths of the predecessor programs. Just as the Air Force does not limit itself to a single fighter or bomber, NASA should not limit itself to a single booster to support manned space flight.
First, examine the costs of the pursuit of the Earth orbit rendezvous (EOR) strategy that relied on medium-lift rockets as initially studied for the Apollo program. EOR was considered for a long time as the best means of moving US astronauts to the moon and a whole series of Saturn launchers were designed to fulfill the needs of the various methods studied to get to the Moon.
EOR called for multiple launches and assembly of the spacecraft in orbit. One method required the use of no less than five Saturn C-3 boosters. The Saturn C-3 was about midway between the capability of a Saturn 1B and a Saturn 5 with about 8.9 million newtons of thrust and the ability to lift 13,600 kilograms to low Earth orbit (LEO) at an estimated cost of nearly $80 million in 2004 dollars. As plans advanced, the Saturn C-4 would likely have been used, requiring only two launches at a cost of $105 million each.
Of all the vehicles considered, only the Saturn C-1 (later named the Saturn 1 and modified into the Saturn 1B) and the C-5 (Saturn 5) were built. The Saturn 1B was capable of lifting the 30,329 kg Apollo CSM or the 14,696 kg Lunar Module, but could not send these vehicles to the Moon.
Just as the Air Force does not limit itself to a single fighter or bomber, NASA should not limit itself to a single booster to support manned space flight.

Five Saturn C-3 launches would cost nearly $400 million in present-day dollars. On the surface, this is a fraction of the $2.8-billion price of a Saturn 5 launch. However, given the cost estimate for the Saturn C-3 was for only for a conceptional vehicle, the actual launch cost would have probably been closer to the Saturn 1B’s $700 million (in 2004 dollars) for a total of around $3.5 billion for five launches.
This flyaway cost does not count the need to launch many flights to rehearse and perfect the EOR procedures, the cost of developing the infrastructure to have such a rapid-fire launch capability, nor the risk and time involved in assembling the spacecraft in orbit as compared to the comparative ease of assembling a Saturn 5 on the ground and launching it all at once.
The most interesting problem would have been refueling the booster in orbit. While it was not thought to be particularly difficult, being analogous to air-to-air refueling between aircraft, it is probably significant that this method has not yet been used for any manned or unmanned program on an interplanetary mission. It does appear that the Soviet Union was planning to use this approach for its own Moon program, but it met with failure for a variety of reasons.
Present-day applications

How much would it cost to fly the Apollo spacecraft to the moon using the Delta 4 Heavy booster? The Delta 4 Heavy is capable of carrying 25,800 kg to a185 km orbit at an estimated cost $190 million per launch. It is comparable to a Saturn 1B and could carry the individual components of Apollo to LEO. However, like the Saturn 1B, it cannot launch the entire Apollo spacecraft in one lift and lacks an injection stage that can send the craft on a trans-lunar trajectory. It would therefore be necessary to use three to five launches to configure the spacecraft and refuel the booster resulting in a cost of at least $510-680 million and to develop a new injection stage. This cost is greater than the cost of a shuttle launch.

It is likely that political and public support of such an extended program, with a high developmental cost, entailing significant risk and complexity due to orbital assembly would be at least as difficult to sustain as the commitment to a heavy-lift booster. Remember, everything used in orbit to assemble a spacecraft will have to be launched from the Earth. Is it really more effective to do this than to build and launch spacecraft from Earth?
A shuttle-derived launch vehicle, as proposed in 1992 by Martin Marietta (now Lockheed Martin), together with associated cost for the development of manned spacecraft was possible at an estimated cost of $20-30 billion. (The estimated 2004 cost would be about $35-40 billion dollars; however, even if the cost doubled, as was the case with Gemini and Apollo, this is still not prohibitive.). Prior to this, there was serious consideration given to the development of the Shuttle C that would have had near the capability of the Saturn 5. At the time, however, there was no real need for such a vehicle.
The development of a heavy booster in conjunction with the appropriate use of medium-lift boosters and modular spacecraft represents the most effective strategy for the US manned space program.

Martin proposed stripping the shuttle off the stack, making a four-engine pod (perhaps recoverable, perhaps not), strengthening the external tank into a load bearing structure, and topping it off with an injection stage, based on the Space Shuttle Main Engine (SSME), and a spacecraft to be delivered directly to Mars weighing an awesome 121,000-135,000 kg. While there are undoubtedly significant engineering challenges to this approach, this proposal represents an effective approach to fielding a new booster, since the individual components are already man-rated and there is little new technology to invent, and would build on and further amortize the shuttle’s development cost.
To execute Martin’s proposed manned Mars program utilizing this hardware would require the launch of three vehicles every two years—scarcely a budget buster—and well within our demonstrated capability. Cost data for various boosters is summarized in the table below. While none approach the inflated cost of launching a Saturn 5, neither are they significantly less expensive than the shuttle when incorporating the need for multiple boosters in support of a single mission. (I have assumed the same launch costs for the Space Shuttle, Shuttle C, and Ares.)
A rational program of modernizing the booster would also spread development costs over a longer period, as well as bringing on planned increases in payload capacity and safety:
First replace the 4 SSMEs in the engine pod with 3 RS-68s used in the Delta 4. The RS-68 is a simpler engine with 50% more thrust than the SSME, and by the time it would be incorporated into the booster, would be proven and easier to man-rate, further reducing expenses as well as providing common components between the heavy and medium lift vehicles.

Second, convert the stack into an inline booster configuration using three or more RS-68s. Industry has also made several studies of similar boosters with a variety of engine combinations and payload capabilities that never came to fruition.

Third, replace the Solid Rocket Boosters with a liquid booster of similar capability (requiring a auxiliary booster, up to four Delta 4 Common Core Boosters, or a rather more esoteric vehicle such as the Starbooster.) These could be made reusable.

Finally, if needed, replace the conventional injection stage with a nuclear rocket stage, if events determine we need more payload capacity for further development of bases.

The use of medium-lift vehicles is dependent upon the ability to assemble large complex structures in space (demonstrated with the ongoing assembly of the International Space Station), the ability to demonstrate a rapid launch capability (not demonstrated since Gemini 6 and 7 and the first Skylab missions), and the ability to refuel a spacecraft in orbit (not demonstrated), and sending the entire assemblage off to its destination, at a reasonable cost.
This examination shows there is no significant cost savings by pursuing the use of numbers of medium-lift vehicles when compared to the development of a new, shuttle-derived heavy lift booster. The development of such a heavy-lift booster supports the President’s space vision by providing the capability of lofting heavy payloads to the Moon in support of the construction of a lunar base as well as providing the capability to conduct other missions. I believe the development of a heavy booster in conjunction with the appropriate use of medium-lift boosters and modular spacecraft represents the most effective strategy for the US manned space program
Heavy Launch key to Deep Space

HLV key to propellant depot at L1—that’s key to lunar and deep space exploration missions. 

Rothschild et al 10-(William J. Rothschild- The Boeing Company/Space Exploration, AIAA Member, and Theodore A. Talay- NASA/LARC, Edward M. Henderson- NASA/JSC, AIAA Associate Fellow, April 25-30, 2010, “Deep Space Operations Enabled By A Heavy Lift Launch Vehicle”, AIAA Space Operations 2010 Conference, DMintz)

 L1 Propellant Depot Mission

A propellant depot at the Earth-Moon L1 point would significantly improve lunar and deep space exploration mission operations by providing an infrastructure capability rather than a point design for deep space transportation (Figure 12). A single launch of an HLV with an Earth Departure Stage can deliver a propellant depot with a dry mass of 20 mt to L1, with the EDS performing the ~ 900 m/sec L1 arrival burn. A 20 mt dry depot could store 25 mT of low density (LOX/LH2) propellants or up to 100 mT of high density (LOX/CH4 or NTO/MMH) propellants. Any combination of HLV and existing launch systems could be used to economically transport propellants to this depot creating an in space market place for commercial refueling of a variety of deep space missions.. An HLV with an EDS can deliver an Orion CEV weighing 20.5 mT to L1. If the Orion CEV conducts the arrival burn, then the mass sent towards L1 by the HLV + EDS is 33 mt. That is sufficient payload mass to allow both the Orion CEV and a dry LSAM lunar lander to be delivered to L1. The dry lunar lander would be loaded with 25 mT of propellants at the depot to complete the lunar phase of it’s mission. Dry launch of the LSAM element to L1 dramatically reduces the spacecraft weight constraints, permitting more flexible and robust operational capabilities to be designed into the lander. The lunar lander can also be designed for reusability, docking with the propellant depot for refueling multiple times. Such a reusable lunar lander offers significant advantages in cost per mission, mission operations schedule flexibility and flight risk, along with reducing the requirements for total launch mass. The L1 staging point can be also be used effectively for simplifying a variety of other deep space missions, including robotic and human visits to asteroid or the moons of Mars.
HLV provides the foundation for lunar, GEO, and deep space missions because of its large mass and volume payloads.
Rothschild et al 10-(William J. Rothschild- The Boeing Company/Space Exploration, AIAA Member, and Theodore A. Talay- NASA/LARC, Edward M. Henderson- NASA/JSC, AIAA Associate Fellow, April 25-30, 2010, “Deep Space Operations Enabled By A Heavy Lift Launch Vehicle”, AIAA Space Operations 2010 Conference, DMintz)
The HLV described in this paper provides a foundational capability to support a wide variety of missions involving large mass and/or volume payloads. The design reference missions that helped define the HLV concept include LEO missions (e.g. ISS logistics support), human lunar exploration missions, GEO missions (e.g. Space Solar Power Satellites), and deep space missions (e.g. L1 Propellant Depot). This paper provides a brief summary of each of these design reference missions.
Heavy Launch key to Industrial Base

HLV key to preserve the industrial base. 

Thompson 11-Chief Financial Officer (Loren Thompson, April 2011, “Human Spaceflight”, Lexington Institute, http://www.lexingtoninstitute.org/library/resources/documents/Defense/HumanSpaceflight-Mars.pdf, DMintz)
The two most important elements in any human spaceflight program that proposes to go beyond low-Earth orbit are an evolvable heavy-lift launch vehicle and a multi-purpose crew vehicle. Congress has directed that NASA’s future work on both systems should focus to the maximum degree possible on technologies already under development for the Constellation program. By applying those technologies to a human spaceflight agenda focused on the ultimate destination of Mars, NASA can preserve its investment in a highly skilled space workforce and related infrastructure. Failure to make Mars the centerpiece of future exploration efforts will probably doom the human spaceflight program to a further erosion of political support at a time when its survival is already in question. 
Heavy Launch key to ISS Deliveries 

HLV logistics makes it key to ISS deliveries. 
Rothschild et al 10-(William J. Rothschild- The Boeing Company/Space Exploration, AIAA Member, and Theodore A. Talay- NASA/LARC, Edward M. Henderson- NASA/JSC, AIAA Associate Fellow, April 25-30, 2010, “Deep Space Operations Enabled By A Heavy Lift Launch Vehicle”, AIAA Space Opearations 2010 Conference, DMintz)
LEO Mission Description

The Space Shuttle has been the primary transportation system for assembly and logistics supply of the International Space Station. With a Shuttle retirement when ISS assembly is complete, a substantial annual logistics shortfall for full ISS operations is expected which will require U.S. to rely on logistics support capability from other international partners and potential U.S. commercial supply services if available in time. The HLV could deliver very large Orbital Replacement Units to the ISS to replace those that might need servicing, and launch additional large modules to the ISS for future upgrades. Figure 9 depicts an operations concept for an HLV-launched carrier for logistics missions. 

In this example, a modified ESA Automated Transfer Vehicle (ATV) with a small “kick” stage delivers 73 mt to LEO, and then transfers an estimated 40 mt of useful cargo to ISS. These payloads could include large, new elements for ISS upgrades as well as pressurized and unpressurized cargo for logistics support. The “kick” stage provides the necessary thrust and impulse to go from the HLV drop off to a circularized orbit at 120 nm. The modified ATV (additional maneuver engines) performs the orbital transfer maneuvers to go from the 120 nm orbit to approach the ISS. The ATV also performs the close proximity operations near the ISS. An ISS arm secures the cargo elements unpressurized logistics racks while the ATV decouples itself from the stack and docks at the ISS for unloading of pressurized cargo. The HLV would supplement logistics support flights by other smaller launchers (Soyuz, Progress, Ariane V/ATV, H-1/HTV, and Commercial Orbital Transportation Services (COTS) launch vehicles such as Falcon 9), with emphasis on the very large cargo elements that could only delivered by the HLV. 

Heavy Launch key to Low Cost

HLV development is grounded in historical findings. 

Rothschild et al 10-(William J. Rothschild- The Boeing Company/Space Exploration, AIAA Member, and Theodore A. Talay- NASA/LARC, Edward M. Henderson- NASA/JSC, AIAA Associate Fellow, April 25-30, 2010, “Deep Space Operations Enabled By A Heavy Lift Launch Vehicle”, AIAA Space Opearations 2010 Conference, DMintz)

 VI. Development and Recurring Costs

The HLV development and recurring cost estimates are based on the actual historical costs for the same elements used by the Space Shuttle Program. Since these cost estimates are anchored to such well defined historical data, they should have much higher confidence levels than similar cost estimates for new developmental launchers.

The HLV development cost estimates are based on these actual Shuttle historical data, with complexity factors applied to modifications of existing subsystems that are similar to those currently used on the Shuttle, and engineering estimates for the new developmental elements. The major new developmental elements for HLV are the Payload Carrier for Block I, and the Recoverable PAM, new avionics suite, and the EDS for Block II. To mitigate cost estimating uncertainties, a Contingency Factor of 30% has been applied to the DDT&E costs for the new HLV elements and 10% for recurring costs. Figure 15 shows the estimated funding profile for the HLV development program for both the Block I and Block II configurations over a 6 year timeframe. The total development cost to reach a full operational capability with HLV is estimated at $7.8 billion, with an overall development period through Block II of 72 months. The largest funding requirement of $2.5 B occurs in the fourth year of the development program. By comparison, the Ares I and Ares V development costs are estimated to be at least $30 B. 

Recurring HLV production and operations costs depend on the flight rate and management approach. Figure 16 shows the estimated cost per flight as a function of annual flight. The Space Shuttle Program recurring costs (top curve) are based on the actual FY’08 budget at a flight rate of five flights per year. The second curve shows HLV recurring costs based on a production and operations program with NASA management and institutional costs in a manner similar to the current Space Shuttle Program. The bottom curve is for a privatized HLV, reflecting the significant recurring cost reductions possible by operating HLV on a commercial launch services basis. These cost reductions result from streamlining the program management, sustaining engineering, production, and operations by minimizing the institutional and other direct costs associated with NASA oversight. At a flight rate of six per year, the estimated cost for each HLV launch is $450M (fixed year $2009) for such a privatized style of HLV operations, once fully operational. This HLV recurring cost of $450M per flight takes advantage of the $150M in production and operations costs savings attributed to the Recoverable Propulsion and Avionics Module.

Figure 17 shows the major cost benefits attained with the HLV by considering the cost per unit payload mass orbited. The HLV has over 3.5 times the payload lift capability of the Space Shuttle to a low Earth orbit. Coupled with avoiding most of the recurring costs associated with the Space Shuttle Orbiter, the resulting dollars per pound (or dollars per kg) for payload delivered to LEO by the HLV shows a significant advantage compared with the Space Shuttle or other heavy lift alternatives. At a flight rate of 6 per year, launch costs for a privatized HLV could be reduced to approximately $2,200 per pound ($5,000/kg) to low-Earth orbit. 

HLVs will be efficient and low cost—use of Space Shuttle experience ensures. 
Rothschild et al 10-(William J. Rothschild- The Boeing Company/Space Exploration, AIAA Member, and Theodore A. Talay- NASA/LARC, Edward M. Henderson- NASA/JSC, AIAA Associate Fellow, April 25-30, 2010, “Deep Space Operations Enabled By A Heavy Lift Launch Vehicle”, AIAA Space Operations 2010 Conference, DMintz)
 VIII. Summary

The use of well understood, legacy elements of the Space Shuttle system could yield a nearterm, high-confidence heavy lift launch vehicle that offers significant performance, reliability, schedule, risk, cost, and work force transition benefits. A side-mount, Shuttle Derived Heavy-lift Launch Vehicle (HLV) concept has been defined that has major improvements over previous “Shuttle-C” like concepts. By replacing the Shuttle Orbiter with a new cargo carrier using suborbital staging, this optimized HLV could deliver a gross payload of 80 mt to LEO, 33 mt to TLI, 30 mt to GEO, and 20 mt to L1. There are viable growth paths for the HLV up to 105 mt of payload to LEO. By using existing hardware, software, facilities, and processes, the first HLV flight could be ready for a first flight in less than 5 years from the start of development. The HLV could be developed for less than $8B, including a new, upper stage and Recoverable Propulsion and Avionics Module. Recurring production and operations costs for HLV are estimated to be less than $500M if operated on a commercial basis at a flight rate of 6 per year using a Recoverable Propulsion/Avionics Module. This HLV could provide attractive opportunities for delivering large payloads and logistics cargo to the ISS, support an operationally efficient and cost effective program of lunar exploration, and offers the potential to support heavy lift launch operations to GEO and L1. Thus, as a foundational launcher, HLV could be developed quickly, with affordable costs and low risk, for a wide range of heavy lift missions.
HLVs can be developed faster and at a lower cost than any other launch vehicle. 

Rothschild et al 10-(William J. Rothschild- The Boeing Company/Space Exploration, AIAA Member, and Theodore A. Talay- NASA/LARC, Edward M. Henderson- NASA/JSC, AIAA Associate Fellow, April 25-30, 2010, “Deep Space Operations Enabled By A Heavy Lift Launch Vehicle”, AIAA Space Operations 2010 Conference, DMintz)
Use of well understood, legacy elements of the Space Shuttle system could yield a near term, high confidence Heavy-lift Launch Vehicle (HLV) that offers significant performance, reliability, schedule, cost, risk and work force transition benefits. Several substantial studies of such Side-Mounted Shuttle Derived Launch Vehicle concepts have been completed over the past 25 years. The authors have significantly refined the design and flight characteristics of the HLV concept to deliver 73 mt of net payload to low earth orbit. This HLV could be developed with high confidence within 5 years for less than $8B. With the addition of a “barge” transfer stage, the HLV could deliver 66 Mt of payload to the International Space Station, including the Orion Crew Exploration Vehicle (CEV) plus a wide range of pressurized and unpressurized cargo. Adding an Earth Departure Stage (EDS) enables human lunar missions with capabilities similar to the Project Constellation baseline by using 2 HLV launches. With this EDS, the HLV could also deliver 32 mt to the Earth-Moon Libration point 1 (L-1). An HLV supported Propellant Depot at L-1 could service a CEV and lunar lander, providing an efficient architecture for human exploration of the Moon, as well as enabling a commercial space propellant market place that would revolutionize space commerce. By adding a high performance ion propulsion transfer stage to the EDS, the HLV could deliver 30 mt payloads to geo-synchronous orbit (GEO). The HLV could thus enable flight demonstrations of large space solar power satellites at GEO. This paper describes the history, configuration, performance, operations, schedule, cost, and development risks for the HLV concept, along with a wide range of deep space missions enabled by this foundational Heavy-lift Launch Vehicle. 

HLVs would be the fastest vehicle to develop—Space Shuttle hardware, software, and facilities. 
Rothschild et al 10-(William J. Rothschild- The Boeing Company/Space Exploration, AIAA Member, and Theodore A. Talay- NASA/LARC, Edward M. Henderson- NASA/JSC, AIAA Associate Fellow, April 25-30, 2010, “Deep Space Operations Enabled By A Heavy Lift Launch Vehicle”, AIAA Space Operations 2010 Conference, DMintz)

 V. Schedule

By utilizing existing, high-confidence Shuttle flight hardware, software, and facilities, the HLV could become operational sooner than any other heavy lift alternatives. Figure 13 shows the development and operations schedule for the Block I and Block II versions of HLV. The Block I version would take advantage of existing inventory of Shuttle assets to minimize the time to first flight, lower development risks, and reduce costs. The Block II version would replace the existing Shuttle elements and subsystems with newer, lower cost technologies as existing inventories are consumed. Because many flight-proven Shuttle elements are used largely unchanged (RSRBs, External Tank, SSME, subsystems), the development proceeds rapidly. Reuse of existing flight software precludes an entire software development effort, which often becomes the schedule driver in new development projects. The major development items for the Block I configuration are the payload carrier and propulsion module. As shown in Figure 14, the first flight of the Block I HLV could occur 54 months after a fully funded Authority to Proceed. Estimates of the current Shuttle inventories indicate that 3 Block I HLV flights would be possible. For the Block II configuration, an EDS used for lunar, GEO, and L1 missions, a lower cost expendable variant of the SSME, the Recoverable PAM the Earth Departure Stage and a new avionics suite are the major development items. Because of the synergy between Block I HLV and the Block II upgrades, and the low development costs, it is possible to overlap the development programs of these two configurations, resulting in a first flight of the Block II version 2 years after the first Block I flight.

Heavy lift actually decreases the cost of the projects.
Morris and Burkey 10-(Bruce Morris- Exploration and Space Systems Manager NASA Marshall Space Flight Center and Martin Burkey- Technical Writer, Schafer Corp., April 25-30 2010, “HEAVY-LIFT FOR A NEW PARADIGM IN SPACE OPERATIONS”, SpaceOps 2010 Conference, DMintz)

Although history indicates bigger payloads cost more than smaller payloads and that payload mass usually expands to fill the available vehicle capability, Ares V represents a potential departure from that paradigm. NASA’s Advanced Missions Cost Model shown in Figure 10 indicates that design complexity is also a significant cost driver. The model plots estimated spacecraft costs as a function of payload mass for three classes of complexity for solar system exploration missions. 
Ares V’s “excess” mass and volume could be used to reduce technical complexity, redesign cycles, and cost. The NRC report concluded that program managers will then be faced with a different problem. “The capabilities of the Ares V will enable even larger, more complex, and more capable systems than these—systems that can dramatically increase scientific return. With the advent of the Ares V, the challenge for program managers will be to temper the appetites of scientists who will clearly recognize the dramatic scientific benefits enabled by the launch system. There will need to be an enforced paradigm shift where cost, rather than launch system capability, is the design limiter. 

The NRC report recommended that NASA should conduct a comprehensive systems-engineering-based analysis to assess the possibility that the relaxation of weight and volume constraints enabled by Ares V for some space science missions might make feasible a significantly different approach to science mission design, development, assembly, integration, and testing, resulting in a relative decrease in the cost of space science missions.

Heavy Launch key to Moon 

HLV architecture key to lunar missions. 
Rothschild et al 10-(William J. Rothschild- The Boeing Company/Space Exploration, AIAA Member, and Theodore A. Talay- NASA/LARC, Edward M. Henderson- NASA/JSC, AIAA Associate Fellow, April 25-30, 2010, “Deep Space Operations Enabled By A Heavy Lift Launch Vehicle”, AIAA Space Operations 2010 Conference)
IN January 2004, President Bush announced the Vision for Space Exploration to return Americans to the Moon by 2020 as a prelude to the human exploration of Mars. In late April 2005, the NASA Administrator commissioned that a study be conducted known as the NASA’s Exploration Systems Architecture Study (ESAS, Ref. 1) in the period May – July 2005. 

A major focus of the study was the launch architecture necessary to support a lunar mission. Recommendations of ESAS included a “1.5-Launch Architecture”. A heavy payload launcher (subsequently called Ares V) would place a Lunar Surface Access Module (LSAM) attached to a large Earth Departure Stage (EDS) into low-Earth orbit. A smaller payload launcher (subsequently called Ares I) would launch the Crew Exploration Vehicle (CEV) into orbit for rendezvous with the EDS+LSAM. The Ares I and Ares V designs continued to evolve in efforts to meet the original lunar mission performance objectives to the degree that they have become nearly all-new designs, retaining little of the Shuttle-derived heritage recommended in the ESAS study or as authorized by Congress in 2005. Such all-new designs can reasonably be expected to follow lengthy and costly development processes. In May 2009, the White House ordered a review of human space flight options including the launch architectures and missions. The Human Space Flight Committee delivered its report in October, 2009 outlining a number of potential space launch architecture options beyond the current program. Also in October 2009 the NASA Administrator requested that NASA conduct a study to reexamine heavy-lift launch options. 

Two HLV launches can accomplish lunar exploration missions.  
Rothschild et al 10-(William J. Rothschild- The Boeing Company/Space Exploration, AIAA Member, and Theodore A. Talay- NASA/LARC, Edward M. Henderson- NASA/JSC, AIAA Associate Fellow, April 25-30, 2010, “Deep Space Operations Enabled By A Heavy Lift Launch Vehicle”, AIAA Space Operations 2010 Conference, DMintz)

The HLV could improve the gross payload capability to LEO by the payload fairings on ascent to orbit. Further, using suborbital staging of the payload carrier, release of the upper stage and payload, followed by a first burn of the upper stage engine to place the attached payload in orbit boosted the resulting orbited payload to 90 mt. The resulting net payload is 17 metric tons larger than that quoted by the ESAS for the same orbit. This payload improvement enables the current reference lunar exploration missions to be conducted using only two HLV launches (not three as reported by ESAS). 
Greater launch mass and shorter flight time makes human lunar missions the primary purpose for Ares V.
Morris and Burkey 10-(Bruce Morris- Exploration and Space Systems Manager NASA Marshall Space Flight Center and Martin Burkey- Technical Writer, Schafer Corp., April 25-30 2010, “HEAVY-LIFT FOR A NEW PARADIGM IN SPACE OPERATIONS”, SpaceOps 2010 Conference, DMintz)

The Ares team has engaged potential users at the early conceptual stage when an exchange of information can have the greatest impact at the least technical and fiscal cost. While the human lunar mission is the primary purpose for the Ares V, outreach efforts to the payload community have attempted to quantify unique requirements that vehicle designers can incorporate or at least not preclude in exploring design solutions for the human lunar mission. NASA’s Ames Research Center hosted two weekend workshops devoted to Ares V’s potential for astronomy and planetary science. These meetings brought together payload and vehicle designers to examine the Ares V design and payloads that might take advantage of its capabilities. The reports from both workshops concluded Ares V would benefit both fields of exploration.

“The workshop clearly showed that the Ares V has considerable potential to do breakthrough astronomy,” the astronomy workshop final report said. “It is also likely that it could advance the Earth science and planetary science goals of NASA. Likewise, the planetary workshop final report noted that heavy-lift changes the paradigm of the possible for payloads because its C3 versus payload is far greater than that of any current vehicle. The massive payload shroud permits the launch of large, multi-element systems, larger power supplies, and more low-tech mass for shielding or propellants. “This translates into an earlier return on science, a reduction in mission times, and greater flexibility for extended science missions,” the report states. “It is particularly enabling for sample return, which takes advantage of all of the Ares V capabilities. We encourage the science community to think big, because an Ares V expands the envelope of what can be done in planetary science.

The National Research Council (NRC) took note of Ares V in its report, Launching Science: Science Opportunities Provided by NASA's Constellation System. The Ares V provides significantly greater launch mass and C3 performance over present U.S. expendable launchers. For LEO missions, Ares V provides four to seven times the mass to orbit of the other systems. Similarly, the Ares V, with or without the Centaur upper stage, offers dramatically greater performance for interplanetary missions than the Delta IV.

HLV key to propellant depot at L1—that’s key to lunar and deep space exploration missions. 

Rothschild et al 10-(William J. Rothschild- The Boeing Company/Space Exploration, AIAA Member, and Theodore A. Talay- NASA/LARC, Edward M. Henderson- NASA/JSC, AIAA Associate Fellow, April 25-30, 2010, “Deep Space Operations Enabled By A Heavy Lift Launch Vehicle”, AIAA Space Operations 2010 Conference, DMintz)

 L1 Propellant Depot Mission

A propellant depot at the Earth-Moon L1 point would significantly improve lunar and deep space exploration mission operations by providing an infrastructure capability rather than a point design for deep space transportation (Figure 12). A single launch of an HLV with an Earth Departure Stage can deliver a propellant depot with a dry mass of 20 mt to L1, with the EDS performing the ~ 900 m/sec L1 arrival burn. A 20 mt dry depot could store 25 mT of low density (LOX/LH2) propellants or up to 100 mT of high density (LOX/CH4 or NTO/MMH) propellants. Any combination of HLV and existing launch systems could be used to economically transport propellants to this depot creating an in space market place for commercial refueling of a variety of deep space missions.. An HLV with an EDS can deliver an Orion CEV weighing 20.5 mT to L1. If the Orion CEV conducts the arrival burn, then the mass sent towards L1 by the HLV + EDS is 33 mt. That is sufficient payload mass to allow both the Orion CEV and a dry LSAM lunar lander to be delivered to L1. The dry lunar lander would be loaded with 25 mT of propellants at the depot to complete the lunar phase of it’s mission. Dry launch of the LSAM element to L1 dramatically reduces the spacecraft weight constraints, permitting more flexible and robust operational capabilities to be designed into the lander. The lunar lander can also be designed for reusability, docking with the propellant depot for refueling multiple times. Such a reusable lunar lander offers significant advantages in cost per mission, mission operations schedule flexibility and flight risk, along with reducing the requirements for total launch mass. The L1 staging point can be also be used effectively for simplifying a variety of other deep space missions, including robotic and human visits to asteroid or the moons of Mars.
Heavy lift key to lunar, Mars, and sample return missions. 

Morris and Burkey 10-(Bruce Morris- Exploration and Space Systems Manager NASA Marshall Space Flight Center and Martin Burkey- Technical Writer, Schafer Corp., April 25-30 2010, “HEAVY-LIFT FOR A NEW PARADIGM IN SPACE OPERATIONS”, SpaceOps 2010 Conference, DMintz)
V. Conclusion

NASA’s heavy-lift cargo vehicle remains in a preliminary concept stage pending national policy decisions on the future of the Constellation Program. The current point-of-departure configuration has been shaped by a desire for employing proven hardware, commonality with the Ares I and formal design reference missions that include both lunar and Mars exploration missions. This design meets the official payload requirement, but work continues to refine the current configuration and understand the impact of a wide range of trades, including greater use of space shuttle components, new development components, and possible new space transportation architectures. Work is also ongoing in the wider systems aspects of the design, such as manufacturing and launch facilities. Its unprecedented size presents challenges to vehicle and facility designers. NASA’s heavy-lift team is prepared to provide a heavy-lift vehicle tailored to any future national direction that requires the capability. While NASA’s current focus is on beyond-LEO exploration, starting with the Moon and evolving to Mars, heavy-lift represents a national asset for science, national security, and commerce. In that light, the Ares Projects are also reaching out to the academic and government community for payload and design inputs on science and military missions that may benefit from such a heavy-lift capability. The kind of heavy-lift capability currently represented by Ares V can launch more capable science spacecraft farther, shorten trip times, and increase scientific return on missions that otherwise might be launched on today’s launchers. It could also enable certain kinds of missions, such as sample return, that would be impossible on today’s fleet. While payload and mission designers can use traditional technical complexity to fully exploit a significant new heavy-lift capability, they can also use that capability in innovative ways to better manage technical and program risks. 
HLV provides the foundation for lunar, GEO, and deep space missions because of its large mass and volume payloads.
Rothschild et al 10-(William J. Rothschild- The Boeing Company/Space Exploration, AIAA Member, and Theodore A. Talay- NASA/LARC, Edward M. Henderson- NASA/JSC, AIAA Associate Fellow, April 25-30, 2010, “Deep Space Operations Enabled By A Heavy Lift Launch Vehicle”, AIAA Space Operations 2010 Conference, DMintz)
The HLV described in this paper provides a foundational capability to support a wide variety of missions involving large mass and/or volume payloads. The design reference missions that helped define the HLV concept include LEO missions (e.g. ISS logistics support), human lunar exploration missions, GEO missions (e.g. Space Solar Power Satellites), and deep space missions (e.g. L1 Propellant Depot). This paper provides a brief summary of each of these design reference missions.

Heavy Launch key to National Security 

Heavy lift key to deep space missions, scientific observations, and national security. 
Morris and Burkey 10-(Bruce Morris- Exploration and Space Systems Manager NASA Marshall Space Flight Center and Martin Burkey- Technical Writer, Schafer Corp., April 25-30 2010, “HEAVY-LIFT FOR A NEW PARADIGM IN SPACE OPERATIONS”, SpaceOps 2010 Conference, DMintz)

Most recently the Review of U.S. Human Space Flight Plans Committee, also known as the “Augustine Committee,” considered heavy-lift important enough to include it as one of the five “key questions” for inquiry, and the need for heavy-lift vehicle was one of the panel’s major findings in its summary report, released as this paper was in preparation.

“No one knows the mass or dimensions of the largest piece that will be required for future exploration missions, but it will likely be significantly larger than 25 metric tons (mT) in launch mass to low-Earth orbit, the capability of current launchers,” the panel concluded. “As the size of the launcher increases, fewer launches and less operational complexity to assemble and/or refuel those results, and the net availability of launch capability increases. Combined with considerations of launch availability and on-orbit operations, the Committee finds that exploration will benefit from the availability of a heavy-lift vehicle. In addition, heavy-lift would enable the launching of large scientific observatories and more capable deep-space missions. It may also provide benefit in national security applications.”
Heavy Launch key to Outer Planets 

Heavy lift allows for outer planet missions. 
Morris and Burkey 10-(Bruce Morris- Exploration and Space Systems Manager NASA Marshall Space Flight Center and Martin Burkey- Technical Writer, Schafer Corp., April 25-30 2010, “HEAVY-LIFT FOR A NEW PARADIGM IN SPACE OPERATIONS”, SpaceOps 2010 Conference, DMintz)
This potentially opens up direct missions to the outer planets that are currently only achievable using indirect flights with gravity assist trajectories. An Ares V with an upper stage could perform these missions using direct flights with shorter interplanetary transfer times, which enables extensive in-situ investigations and potentially sample return. Another unique aspect of this configuration is the large 8.8-m interior diameter of its fairing. This enables the launch of very large monolithic mirrors, arrays of precision flying mirrors, or extremely large deployable telescopes. Figure 6 illustrates the Ares V shroud’s enormous volume available for various missions. Both its baseline shroud and a notional extended shroud are shown. The reference Ares shroud has a usable volume of 860 m3, which is more than three times the volume of the Delta IV fairing. For larger payloads, the cylindrical portion of the reference shroud could be extended by 9 m, to provide usable volume of 1,410 cubic meters. 

The space inside the reference configuration shroud has enough usable volume to launch the volumetric equivalent of approximately 10 Apollo Lunar Excursion Modules (LEMs) or approximately 5 Hubble Space Telescopes. This mass and volume capability to LEO enables a host of new scientific and observation platforms, such as telescopes, satellites, and planetary and solar missions, as well as being able to provide the lift for future large in-space infrastructure missions, such as space-based power and mining, Earth asteroid defense, propellant depots, etc.

Multiple shroud options for the Ares V have been analyzed to identify their impact on performance. While larger shrouds allow for increased usable volume, the mass of these large structures has a net negative effect on payload mass. In addition, the height of the vehicle is increased accordingly. This may cause existing facilities to be modified in order to accommodate the launch vehicle. While individual missions have unique requirements, one thing remains a constant—the Ares V will launch more mass with more volume to anywhere than any launch vehicle currently being manufactured. Some sample shrouds past and present are shown in Figure 7. 

Heavy Launch key to SolarSat

SolarSat has to use heavy lifts. 
Taylor 10- President/Co-Founder of Global Outpost (Tom Taylor, August 30, 2010, “Heavy Lift Vehicle Space Logistics”, AIAA SPACE 2010 Conference & Exposition, DMintz) 

Over the next several decades space logistics will serve 20 potentially new emerging space industries beyond the Earth surface. These space industries all require affordable transport to Earth orbit. Space Solar Power is used as an example, but the list of 20 potential new industries also includes, Lunar Development, commercial space facilities in orbit and efforts beyond Earth orbit. Private investment can began to reshape the aerospace industry using innovation in existing launch vehicle hardware to evolve an affordable “Heavy Lift” transportation solution available to all interested customers and the reduced launch cost will enable space markets to develop into future orbital markets. Has increased affordability ever had any market stimulation effect in a space shuttle market and how much reduction is required to stimulate significant change in the marketplace? The answer is yes and the cost to the customer was reduced by an order of magnitude. The paper details this early attempt at market stimulation thru increased affordability. Can the launch of mass to orbit be reduced in cost to the customer and would this action bring increased market for the launch service? The author and a few entrepreneurial companies believe both are possible and important to the viability of our nation. Our objective is to bring private investment funds and innovation to the existing NASA management and NSTS hardware by purchasing the orbiters, leasing them back to NASA as required by Congress and NASA operates as before, but the private investors move toward an expendable Carrier Cm Company and evolve toward a cargo transportation service to achieve the affordability required to dominate the first 200 miles of any trip to everywhere in space. The affordability increases the NSTS launch market, employs more people not less and starts the stimulation of 20 emerging industries by reducing costs to the customer and cooperating with NASA on the use of the facilities. A new Space Solar Power (SSP) concept, called SolarSat is discussed as an example of part of one of the emerging space industries using an affordable heavy lift and innovation to satisfy specific 20 emerging orbital markets that are enabled by affordable transportation logistics. The first Earth to orbit transportation leg is a market that will never go away and is now the most expensive portion of all future trade route portions to all destinations for mankind in space. Existing launch hardware is less risk money coupled with new expendable SDV carriers to keep the industry in jobs transporting cargo to orbit and stimulating future space development industries. Commercial surface industries complete similar huge project developments, for example, Prudhoe developers put up $20B risk money, entice others to invest their private capital and they bought services. Big Oil didn’t buy airplanes up front, they bought airline tickets, and others invest their capital to buy airplanes and to start airlines. After profits flow, Big Oil invested another $200B from profits and developed another 19 oil fields. This paper proposes solutions to the barriers we as a nation now face in one space energy industry and details 19 other industries to use the reduced cost launches. Proposed are different solutions and new approaches to prove the feasibility of an SSP concept, to collect and deliver the power from orbit at a profit starting with the SolarSat demo and expand existing launch hardware leading to a Shuttle Cm Vehicle to place 100 SDV sized SolarSats in orbit to supply affordable electrical power. The Aerospace industry must regain the public excitement about space with innovation and private financing within public and private sectors to achieve heavy lift hardware solutions for 20 emerging industries in space. 

Heavy Launch key to Space Exploration 

Heavy launch is key to space exploration—it’s the critical component. 
Foust 7/18- aerospace analyst, journalist and publisher (Jeff Foust, July 18, 2011, “Heavy-lift limbo”, The Space Review, http://www.thespacereview.com/article/1886/1, DMintz)

The situation involving the Space Launch System (SLS)—the heavy-lift launch vehicle Congress directed NASA to develop in last year’s NASA authorization act—is curious, to say the least. In the eyes of supporters of the SLS, particularly on Capitol Hill, NASA has been dragging its heels on making a formal decision for months, raising the ire of some members, who have even threatened subpoenas and investigations for the delay. And yet, there’s little doubt about exactly what that design, a not-so-distant relative of the now-cancelled Ares 5, will be—the only question is when exactly that design will become official.

Meanwhile, funding for the SLS is one issue that has been subject to little debate. While House appropriators recently made major cuts in the administration’s budget proposal for NASA, including a controversial decision to provide no money for the James Webb Space Telescope, an appropriations bill would give NASA all that it asked for, and even a little more, for SLS. But as the debate swirls about the utility of the SLS in an ever more conservative fiscal environment, some wonder if that’s money well spent.
How soon is “soon”?

For the last several weeks, NASA had indicated that an announcement about the SLS design would come “soon”, without being more specific. For example, at a speech at the National Press Club on July 1, NASA administrator Charles Bolden said that “we’re nearing a decision” on the SLS and “we’ll announce that soon.” In an online chat four days later, Bolden reiterated that “we’ll be making an announcement soon”, adding that since “this is one of the most important and most expensive decisions we will make for the next decade… I want to make sure we get it right.”
During those previous several weeks, the educated guesses of those in the space community following the SLS saga was that NASA would announce a decision around the time of the final shuttle launch, scheduled for July 8. That timing made some sense from a public relations standpoint: it would be an opportunity to grab the public’s attention, which had been focused on the end of the Space Shuttle program, and inform them about the agency’s future plans for exploration. But as the days counted down to the final shuttle launch, it looked increasingly unlikely that NASA would time such an announcement to the shuttle launch.
In a couple of press briefings at the Kennedy Space Center on July 7, the day before the launch, NASA deputy administrator Lori Garver offered a revised timeline. “We are very close to selecting a design for the rocket,” she said at one briefing about NASA’s work on the Multi-Purpose Crew Vehicle (MPCV), the crewed spacecraft that will be launched by the SLS. However, she said that the decision was pending some final cost evaluations, including an independent cost review. “We still hope to be able to announce, I think, by the end of the summer,” she said.

That timeline did not sit well with members of the House Science, Space, and Technology Committee. Last month they had scheduled a hearing on the SLS for July 12, with Bolden as the sole witness, on the assumption that NASA would have made their decision public by then. Instead, the hearing went forward without a formal decision—and no shortage of disappointment and frustration from committee members.

“Indications that we had received from NASA throughout the spring clearly suggested that a decision would have been rendered prior to today. Sadly, such is not the case,” Rep. Ralph Hall (R-TX), the committee chairman, said in his opening statement. “General Bolden, the fact that we do not have a final decision on the SLS, and the supporting documents that the invitation letter requests, represents almost an insult to this committee and the Congress.” Hall made it clear he assumed the problem was not with Bolden himself but officials at the White House, in particular the Office of Management and Budget (OMB), but Bolden would bear the brunt of the criticism. “We’ve run out of patience,” Hall said.

Bolden, in his testimony, did provide some new details about the decision-making process for the SLS. He said on June 20th he signed off on a specific design “that our experts believe is the best technical path forward for SLS.” That decision, though, is not the final step. “That was an important step but not a final decision,” he said. That design is now undergoing both an internal cost review and an independent one, the latter being performed by Booz Allen Hamilton, to determine if that design is cost effective.

“It would be irresponsible to proceed further until at least we have good estimates,” he said. “This will likely be the most important decision I make as NASA administrator, and I want to get it right.” While hoping to make that decision by the end of the summer, “the absolute need to make sure our SLS program fits within our overall budget constraints suggests it may take longer.”
While Bolden declined to describe the elements of that design, various reports, such as by Aviation Week last month, have indicated that it will be largely a shuttle-derived design, using solid rocket motors attached to a core stage derived from the shuttle’s external tank and fitted with as many as five Space Shuttle Main Engines (SSMEs); the upper stage would use the J-2X engine that had been under development for Constellation. That would be similar to the baseline concept NASA submitted to Congress in a preliminary report in January.

Bolden, in his testimony, also confirmed earlier reports that some elements of the SLS will eventually be open to competition. The solid rocket motors will be used for SLS initially, he said, “until we can hold a competition, which I’ve directed we try to do as soon as possible, where all comers can compete,” including, specifically, liquid oxygen (LOX)/RP-1 systems. “It’s going to be full and open competition, if I can do what I would like to do.”
After the hearing, some members of Congress continued to press NASA for more details about the SLS design even as the cost studies are ongoing. Sen. Kay Bailey Hutchison (R-TX), one of the key authors of last year’s authorization bill, asked the White House a press conference Thursday to allow NASA to release those technical details. “Senator [Bill] Nelson and I are urging that the OMB let the decision be made public so the contractors at NASA will stay in place—that will be the most efficient way for the taxpayers of our country,” she said in a prepared statement.

Hutchison added that she and Nelson had apparently already seen the SLS design Bolden had approved, and liked it. “They have done a very good job,” she said. “Senator Nelson and I have seen the design and we know that it is a great design. It is exactly what we asked for last year in Congress and we now have the capsule that is going to take the astronauts and the launch vehicle we have to get going.”

Schedule and cost

While one House committee was debating the status of the SLS in one hearing Tuesday, House appropriators Wednesday had little difficulty funding the program when they took up a spending bill that includes NASA. That bill would provide NASA with $16.8 billion in fiscal year 2012, down from the nearly $18.5 billion it received this fiscal year and the more than $18.7 billion in the agency’s 2012 budget request. Despite the cuts, though, SLS came though unscathed: appropriators gave the program $1.985 billion for 2012, slightly more than the administration’s request of $1.8 billion. (Both, though, were below the authorized level of $2.65 billion from last year’s authorization act.)

“We are providing NASA funding above the request for America’s next generation exploration system,” Rep. Frank Wolf (R-VA), chairman of the Commerce, Justice, and Science subcommittee of the House Appropriations Committee, said in a statement at a markup of the spending bill by the full committee July 13, in about the only discussion in the several-hour-long session about SLS funding.

Other NASA programs did not fare as well, with most of the attention going to the committee’s decision to defund JWST. The report accompanying the appropriations bill explained that the JWST’s growing cost—Wolf said at Wednesday’s markup that the GAO has now estimated the cost of the telescope to be as high as $7.8 to $8 billion—and schedule delays led appropriators to use it to send a message to NASA. “The Committee believes that this step will ultimately benefit NASA by setting a cost discipline example for other projects and by relieving the enormous pressure that JWST was placing on NASA’s ability to pursue other science missions.”

An effort to restore at least partial funding for the telescope by transferring $200 million from NASA’s Cross Agency Support account was quickly defeated by the committee Wednesday, which rejected it on a voice vote. It’s unlikely, though, that supporters of JWST will give up, with indications that they will seek to restore funding on the House floor as well as in the Senate. In either case, the SLS’s relatively healthy budget could make it a tempting target.

The SLS’s sluggish schedule could also open the program up to future cuts. While the 2010 authorization act mandates that the vehicle be ready to fly by the end 2016 (at least in an interim version that can place 70–100 tons into orbit, rather than the final version that can loft at least 130 tons) Bolden said at Tuesday’s hearing NASA was planning an initial 2017 test flight of SLS, which would launch an uncrewed Orion MPCV beyond Earth orbit—perhaps out to the Moon—and back to test the capsule’s reentry systems.

It would be several years after this test, though, before the SLS could launch a crewed Orion, though. “We’re still talking late this decade, early ’20s before we have a human-rated vehicle,” Bolden said. That, as one committee member noted, puts into jeopardy one proposed mission of the SLS and MPCV: to serve as a backup for commercial crew providers for accessing the International Space Station, as ISS operations could end as soon as 2020 (but could be extended well into the decade depending on interest and the technical condition of the station.)

One member of the House Science Committee went so far as to question whether money intended for SLS might be better spent on other, more pressing issues. “If we spend all of our money on a huge vehicle that may or may not be absolutely necessary, the money won’t be there for what is the modern version of the Hubble telescope,” said Rep. Dana Rohrabacher (R-CA).

This led to a back and forth with Bolden. “If I don’t build a heavy-lift launch vehicle, we don’t have an exploration program,” the NASA administrator said.


“No, you don’t have a human exploration program,” countered Rohrabacher.

“I’m a big fan of human exploration,” Bolden replied.

Rohrabacher was unswayed by Bolden’s argument about the critical nature of the SLS. He argued that he would rather see money spent on space telescopes or even cleanup of space debris in Earth orbit. By instead funding long-term exploration programs like SLS, he said, “we are then chasing after goals that are so far in the distance that we are cutting out the things that we can do today.”

Rohrabacher, at least publically, appeared to be in the minority about the focus on SLS over alternative missions. The SLS may yet end up with most or all of the proposed funding when the 2012 budget cycle is wrapped up (which may be many months from now, if 2011 is any guide), and later this summer, or shortly thereafter, we may know what exactly the SLS will look like. However, the future of a heavy-lift rocket proposed by Congress and accepted by NASA last year is still far from certain. 

Heavy Launch key to SSP

HLVs key to large flight demonstrations of SSP. 

Rothschild et al 10-(William J. Rothschild- The Boeing Company/Space Exploration, AIAA Member, and Theodore A. Talay- NASA/LARC, Edward M. Henderson- NASA/JSC, AIAA Associate Fellow, April 25-30, 2010, “Deep Space Operations Enabled By A Heavy Lift Launch Vehicle”, AIAA Space Operations 2010 Conference, DMintz)
Use of well understood, legacy elements of the Space Shuttle system could yield a near term, high confidence Heavy-lift Launch Vehicle (HLV) that offers significant performance, reliability, schedule, cost, risk and work force transition benefits. Several substantial studies of such Side-Mounted Shuttle Derived Launch Vehicle concepts have been completed over the past 25 years. The authors have significantly refined the design and flight characteristics of the HLV concept to deliver 73 mt of net payload to low earth orbit. This HLV could be developed with high confidence within 5 years for less than $8B. With the addition of a “barge” transfer stage, the HLV could deliver 66 Mt of payload to the International Space Station, including the Orion Crew Exploration Vehicle (CEV) plus a wide range of pressurized and unpressurized cargo. Adding an Earth Departure Stage (EDS) enables human lunar missions with capabilities similar to the Project Constellation baseline by using 2 HLV launches. With this EDS, the HLV could also deliver 32 mt to the Earth-Moon Libration point 1 (L-1). An HLV supported Propellant Depot at L-1 could service a CEV and lunar lander, providing an efficient architecture for human exploration of the Moon, as well as enabling a commercial space propellant market place that would revolutionize space commerce. By adding a high performance ion propulsion transfer stage to the EDS, the HLV could deliver 30 mt payloads to geo-synchronous orbit (GEO). The HLV could thus enable flight demonstrations of large space solar power satellites at GEO. This paper describes the history, configuration, performance, operations, schedule, cost, and development risks for the HLV concept, along with a wide range of deep space missions enabled by this foundational Heavy-lift Launch Vehicle. 

Ares V key to Food Supplies on Moon 
Ares V are vital for astronauts’ food needs during long trips to the Moon.
Millis - Ph.D., is an assistant professor of physics and astronomy at Anderson University, received his bachelor of science in physics, with a mathematics minor from Purdue University (John Millis, “How Man Will Return To The Moon”, About. Space, http://space.about.com/od/theconstellationproject/a/Altair-Lunar-Lander.htm, DMintz)

Another piece of the puzzle is the Ares V rocket, which will be used to launch the Altair into the Moon's orbit. The Ares V rocket is the big brother to the Ares I rocket currently under development. It will be specifically designed to carry large payloads into low Earth orbit, contrasting with the smaller Ares I rocket which will carry human payloads.
Compared with past rockets and technologies, the Ares V rocket will be a cost effective way of getting large payloads into low Earth orbit. In addition to getting large items, such as construction materials and the Altair Lander into space, it will also transport necessities like food to astronauts that are spending extended periods of time once the Moon base is constructed. It is considered a long term solution for meeting NASA's needs when it comes to large payloads, and therefore is designed to meet a broad range of needs.
AT: Ares I Fails 

Ares I failed because of lack of funding—plan fixes that. 
Klamper 10- Space News staff writer covering NASA, Congress and U.S. space policy (Amy Klamper, January 22, 2010, “No $1B Budget Increase for NASA; Fate of Ares 1 Rocket Still Unclear”, Space News, http://www.spacenews.com/policy/100122-budget-increase-nasa-fate-ares-unclear.html, DMintz) 

 NASA will not be getting the $1 billion budget boost civil space advocates had hoped to see when President Barack Obama sends his 2011 spending proposal to Congress Feb. 1, requiring the U.S. space agency to make even tougher than expected choices about the future of its manned space program, according to sources with close ties to the administration. These sources declined to reveal the fate of NASA’s planned Ares 1 crew launch vehicle, which many observers see as a likely cancellation target, but they did say the budget proposal would  fund a multibillion-dollar effort to foster development of commercial systems for ferrying astronauts to the international space station.
An independent panel concluded this past summer that NASA could not afford to develop the Ares 1 and a crew carrying capsule dubbed Orion without a significant budget increase, which the sources said is not in the offing for 2011

Meanwhile, Obama will request budget increases for environmental satellites, education programs, and research and technology development, these sources said.

NASA’s budget, just over $18.7 billion this year, is still expected to rise again in 2011, though by much less than the $1 billion increase NASA and its contractors have been privately anticipating since mid-December, when Obama met with NASA Administrator Charles Bolden to discuss the findings of a White House-appointed panel tasked with assessing alternatives to the agency’s plan to replace the space shuttle with Ares 1 and the Orion Crew Exploration Vehicle and build a heavy-lift rocket and the rest of the hardware needed to put astronauts on the Moon for extended stays. The panel, led by former Lockheed Martin chief Norm Augustine, urged the administration to consider abandoning Ares 1 in favor of relying on the private sector to transport astronauts to the space station. The panel also said a worthwhile manned space exploration program would require Obama to budget about $55 billion for human spaceflight over the next five years, some $11 billion more than he included in the 2011-2015 forecast he sent Congress last spring.

While Obama’s funding proposal deviates from the Augustine panel’s push for a spending increase, sources said NASA’s 2011 budget request is expected to align with the panel’s so-called Flexible Path plan that includes scrapping long-duration Moon missions in favor of shorter visits to a variety of destinations in the inner solar system, including near-Earth asteroids and eventually Mars.

Other hallmarks of the Augustine panel’s Flexible Path approach that will be evident in the president’s 2011 budget include abandoning the Ares 1 launcher and funding commercial development of rockets and spacecraft designed to ferry astronauts to and from the space station. Although the Augustine panel found Ares 1 to be a “well-managed” program capable of overcoming technical problems given additional money and time, it questioned whether it was still the right vehicle for NASA to be developing.

“The central question is not whether can NASA build the Ares 1 … the question is should NASA build the Ares 1,” Augustine panel member Edward Crawley said during last October’s unveiling of the final report.

While the report stopped short of calling for canceling Ares 1, it included the crew launcher in just two of the eight options it laid out for NASA’s human spaceflight program. Both scenarios entailed de-orbiting the space station in 2015 — at least two years before Ares 1 would be ready to fly — and delaying the start of human lunar missions by five years to 15 or more years, depending on how much additional money NASA would get.

“It was a wise choice at the time but times have changed,” Crawley said last October, referring to Ares 1 and rest of the Constellation program NASA designed in response to a 2004 presidential mandate to retire the shuttle and return humans to the Moon by 2020. “The budgetary environment is much more tight, and the understanding of the cost and schedule to develop the Ares 1 has matured.”
Every option the Augustine committee presented the Obama administration for keeping the space station in service through 2020 — something the United States’ international partners are counting on — while sending humans beyond low Earth orbit within the next decade or so also assumed NASA would rely on commercial crew systems for getting astronauts to the station.

At the same time, the Augustine panel suggested NASA continue developing Orion for exploration missions and to serve as fallback option should commercial crew systems fail to materialize.
Long-brewing Budget Trouble

Developing Ares 1 is costing NASA more than it originally projected, yet the rocket’s schedule has continued to slip since the program’s inception.

Budget data available on NASA’s Web site indicate Ares 1, part of a broader, 5-year-old effort to replace the space shuttle with new rockets and spacecraft optimized for the Moon, is over budget by almost half a billion dollars.

In addition, independent estimates suggest Ares 1 and its Orion Crew Exploration Vehicle would not be ready to launch astronauts until 2017, three years later than the goal then-U.S. President George W. Bush set in his 2004 Vision for Space Exploration speech and six years later than the more aggressive target then-NASA Administrator Mike Griffin set the following year.

In hindsight, NASA officials say the agency  set Ares 1 and Orion on a unsustainable spending trajectory, signing contracts to develop the rocket and crew capsule on a schedule that the agency’s projected budget did not support and forcing unpopular cuts to other NASA programs in an effort to keep Ares and Orion on track.

When Bush called in January 2004 for retiring the space shuttle and returning humans to the Moon by 2020, the broad outlines of the plan were already incorporated in the 2005 budget request he sent to Congress the following month. A presidential commission established to make recommendations on implementing the Vision for Space Exploration did not deliver its report until preparation of NASA’s 2006 request was underway. NASA officials say those early budgets funded a hastily cobbled together program that failed to fully encompass Bush’s vision.

“The Vision and those budgets covered a rather incomplete program that was largely the Crew Exploration Vehicle with minimal operations, launch vehicle costs and program integration,” said Andrew Hunter, a budget official in NASA’s Exploration Systems Mission Directorate who oversees spending for the agency’s Constellation program, which in addition to Ares 1 and Orion includes the Ares 5 heavy-lift rocket and Altair lunar lander.

Hunter said that while the lunar portion of the program was not clearly defined at that time, “the overall goal per the Vision was to have the crew exploration vehicle operational by 2014.”

In mid-2005, following Bush’s appointment of Griffin to be NASA administrator, the agency conducted an Exploration Systems Architecture Study, known as ESAS, to identify the rockets and spacecraft the agency would need to build to support the international space station once the shuttle was retired and to carry astronauts and their equipment to the Moon. The selected architecture, which would evolve into the Constellation program, was aimed at fielding a new crew capsule and launch vehicle by late 2011 or early 2012.

But as the ESAS architecture was briefed to White House officials in late 2005 amid negotiations over the agency’s 2007 spending plan, Hunter said NASA was forced to address “other needed funding requirements in the space shuttle and international space station programs.” Those requirements totaled nearly $4 billion.

Unable to fully fund Griffin’s ESAS architecture while covering the space shuttle and space station shortfall, NASA chose to push ahead with Ares and Orion hoping more money would materialize in subsequent budgets. Hunter said NASA’s 2007 request — sent to Congress in early 2006 — did not include enough money for NASA to maintain the late 2011 goal for fielding Ares and Orion.

NASA officials quickly reassessed ESAS alternatives to the selected Ares 1 design — a four-segment solid rocket booster with space shuttle main engine upper stage — and adopted a revamped architecture that more closely resembled the Constellation program NASA is executing today: a five-segment Ares 1 main stage and J-2X upper stage and a slightly smaller 5-meter Orion crew capsule. NASA said at the time that the changes would give the agency a head start on key elements of the larger Ares 5 heavy-lift rocket. Meanwhile, despite a growing awareness on the part of NASA officials that Ares 1 and Orion would not be ready by 2012, NASA pushed ahead  with the hope that more money would materialize to speed development. In July 2006, the agency signed a contract with Denver-based Lockheed Martin Space Systems targeting late 2012 or early 2013 for the crew capsule’s debut. Hunter said other contracts were signed with that same timeframe in mind, setting Ares 1 and Orion on a spending trajectory that burned more money than projected in the president’s budget.

“The internal target for operational capability required more funding than NASA had,” Hunter said, adding that the program needed $2 billion more between 2008 and 2010 than included in the president’s budget projections.

Added uncertainty came with delays in the congressional appropriations process, which resulted in a 2007 continuing resolution that kept NASA funded at its prior-year level. For Constellation, that meant making due with more than $500 million less than they had been expecting for the first full year of Ares and Orion development.

“The challenge in hindsight is that the agency aligned contracts to the earlier September 2013 date and ramped up to a spending rate that was unsustainable without increased funds,” Hunter said, adding that technical maturation associated with Ares 1 and Orion development increased the program’s costs. 

AT: Hurts Small Launchers
No link – heavy lift doesn’t come at the expense of other launchers and small launchers won’t decrease costs

Robel, 4 - retired Army officer, Northrop Grumman Information Technology operations researcher (6/1/04, Michael K., The Space Review, “The cost of medium lift,” http://www.thespacereview.com/article/150/1)RK

The recent article “The myth of heavy lift” asserts the US does not need a heavy-lift launch vehicle because of their expense and that the capabilities of existing medium-lift vehicles are sufficient for our current needs.
In order to sustain a manned space flight program, the US needs to pursue a balanced program with a family of vehicles providing several capabilities, a built-in modernization program, and not committing itself to a start and stop method of development that results in several non-compatible types of vehicles and spacecraft (Mercury, Gemini, Apollo, and Shuttle) that do not directly build on the strengths of the predecessor programs. Just as the Air Force does not limit itself to a single fighter or bomber, NASA should not limit itself to a single booster to support manned space flight.

First, examine the costs of the pursuit of the Earth orbit rendezvous (EOR) strategy that relied on medium-lift rockets as initially studied for the Apollo program. EOR was considered for a long time as the best means of moving US astronauts to the moon and a whole series of Saturn launchers were designed to fulfill the needs of the various methods studied to get to the Moon.

EOR called for multiple launches and assembly of the spacecraft in orbit. One method required the use of no less than five Saturn C-3 boosters. The Saturn C-3 was about midway between the capability of a Saturn 1B and a Saturn 5 with about 8.9 million newtons of thrust and the ability to lift 13,600 kilograms to low Earth orbit (LEO) at an estimated cost of nearly $80 million in 2004 dollars. As plans advanced, the Saturn C-4 would likely have been used, requiring only two launches at a cost of $105 million each.

Of all the vehicles considered, only the Saturn C-1 (later named the Saturn 1 and modified into the Saturn 1B) and the C-5 (Saturn 5) were built. The Saturn 1B was capable of lifting the 30,329 kg Apollo CSM or the 14,696 kg Lunar Module, but could not send these vehicles to the Moon.

Five Saturn C-3 launches would cost nearly $400 million in present-day dollars. On the surface, this is a fraction of the $2.8-billion price of a Saturn 5 launch. However, given the cost estimate for the Saturn C-3 was for only for a conceptional vehicle, the actual launch cost would have probably been closer to the Saturn 1B’s $700 million (in 2004 dollars) for a total of around $3.5 billion for five launches.

This flyaway cost does not count the need to launch many flights to rehearse and perfect the EOR procedures, the cost of developing the infrastructure to have such a rapid-fire launch capability, nor the risk and time involved in assembling the spacecraft in orbit as compared to the comparative ease of assembling a Saturn 5 on the ground and launching it all at once.

The most interesting problem would have been refueling the booster in orbit. While it was not thought to be particularly difficult, being analogous to air-to-air refueling between aircraft, it is probably significant that this method has not yet been used for any manned or unmanned program on an interplanetary mission. It does appear that the Soviet Union was planning to use this approach for its own Moon program, but it met with failure for a variety of reasons.

Present-day applications

How much would it cost to fly the Apollo spacecraft to the moon using the Delta 4 Heavy booster? The Delta 4 Heavy is capable of carrying 25,800 kg to a185 km orbit at an estimated cost $190 million per launch. It is comparable to a Saturn 1B and could carry the individual components of Apollo to LEO. However, like the Saturn 1B, it cannot launch the entire Apollo spacecraft in one lift and lacks an injection stage that can send the craft on a trans-lunar trajectory. It would therefore be necessary to use three to five launches to configure the spacecraft and refuel the booster resulting in a cost of at least $510-680 million and to develop a new injection stage. This cost is greater than the cost of a shuttle launch.

It is likely that political and public support of such an extended program, with a high developmental cost, entailing significant risk and complexity due to orbital assembly would be at least as difficult to sustain as the commitment to a heavy-lift booster. Remember, everything used in orbit to assemble a spacecraft will have to be launched from the Earth. Is it really more effective to do this than to build and launch spacecraft from Earth? 

A shuttle-derived launch vehicle, as proposed in 1992 by Martin Marietta (now Lockheed Martin), together with associated cost for the development of manned spacecraft was possible at an estimated cost of $20-30 billion. (The estimated 2004 cost would be about $35-40 billion dollars; however, even if the cost doubled, as was the case with Gemini and Apollo, this is still not prohibitive.). Prior to this, there was serious consideration given to the development of the Shuttle C that would have had near the capability of the Saturn 5. At the time, however, there was no real need for such a vehicle.

Martin proposed stripping the shuttle off the stack, making a four-engine pod (perhaps recoverable, perhaps not), strengthening the external tank into a load bearing structure, and topping it off with an injection stage, based on the Space Shuttle Main Engine (SSME), and a spacecraft to be delivered directly to Mars weighing an awesome 121,000-135,000 kg. While there are undoubtedly significant engineering challenges to this approach, this proposal represents an effective approach to fielding a new booster, since the individual components are already man-rated and there is little new technology to invent, and would build on and further amortize the shuttle’s development cost.

To execute Martin’s proposed manned Mars program utilizing this hardware would require the launch of three vehicles every two years—scarcely a budget buster—and well within our demonstrated capability. Cost data for various boosters is summarized in the table below. While none approach the inflated cost of launching a Saturn 5, neither are they significantly less expensive than the shuttle when incorporating the need for multiple boosters in support of a single mission. (I have assumed the same launch costs for the Space Shuttle, Shuttle C, and Ares.)

Booster 2004 Cost

($ millions) Payload to

LEO (kg) 

Ares (Conceptual) 284 121,200 

Atlas 5 551 125.1 20,050 

Delta 4 Heavy 193.4 25,800 

Saturn 1B 706.9  18,600 

Saturn 5 2847.6 118,000 

Shuttle C 284 77,000 

Space Shuttle 284 24,400 

Titan 4B 491.6 21,680 

A rational program of modernizing the booster would also spread development costs over a longer period, as well as bringing on planned increases in payload capacity and safety:

First replace the 4 SSMEs in the engine pod with 3 RS-68s used in the Delta 4. The RS-68 is a simpler engine with 50% more thrust than the SSME, and by the time it would be incorporated into the booster, would be proven and easier to man-rate, further reducing expenses as well as providing common components between the heavy and medium lift vehicles. 

Second, convert the stack into an inline booster configuration using three or more RS-68s. Industry has also made several studies of similar boosters with a variety of engine combinations and payload capabilities that never came to fruition. 

Third, replace the Solid Rocket Boosters with a liquid booster of similar capability (requiring a auxiliary booster, up to four Delta 4 Common Core Boosters, or a rather more esoteric vehicle such as the Starbooster.) These could be made reusable. 

Finally, if needed, replace the conventional injection stage with a nuclear rocket stage, if events determine we need more payload capacity for further development of bases. 

The use of medium-lift vehicles is dependent upon the ability to assemble large complex structures in space (demonstrated with the ongoing assembly of the International Space Station), the ability to demonstrate a rapid launch capability (not demonstrated since Gemini 6 and 7 and the first Skylab missions), and the ability to refuel a spacecraft in orbit (not demonstrated), and sending the entire assemblage off to its destination, at a reasonable cost.

This examination shows there is no significant cost savings by pursuing the use of numbers of medium-lift vehicles when compared to the development of a new, shuttle-derived heavy lift booster. The development of such a heavy-lift booster supports the President’s space vision by providing the capability of lofting heavy payloads to the Moon in support of the construction of a lunar base as well as providing the capability to conduct other missions. I believe the development of a heavy booster in conjunction with the appropriate use of medium-lift boosters and modular spacecraft represents the most effective strategy for the US manned space program.

AT: Takes Too Long
HLLV require very few modifications—will be ready quickly. 

Rothschild et al 10-(William J. Rothschild- The Boeing Company/Space Exploration, AIAA Member, and Theodore A. Talay- NASA/LARC, Edward M. Henderson- NASA/JSC, AIAA Associate Fellow, April 25-30, 2010, “Deep Space Operations Enabled By A Heavy Lift Launch Vehicle”, AIAA Space Operations 2010 Conference, DMintz)
Because the HLV configuration is so similar to the present STS, the supporting HLV infrastructure will require relatively minor modifications (see Table I). For example, the Rotating Service Structure would require modifications to match the 8.4-m outer diameter of the payload carrier for the HLV. Existing facilities for processing of the payload carrier and the recoverable propulsion/avionics module would be utilized. Ground operations are depicted in Figure 4. 

HLLV would be ready soon—Shuttle flight elements are being learned from. 

Rothschild et al 10-(William J. Rothschild- The Boeing Company/Space Exploration, AIAA Member, and Theodore A. Talay- NASA/LARC, Edward M. Henderson- NASA/JSC, AIAA Associate Fellow, April 25-30, 2010, “Deep Space Operations Enabled By A Heavy Lift Launch Vehicle”, AIAA Space Operations 2010 Conference, DMintz)
Figure 6 provides the mass breakdown of the Block I configuration for LEO missions, and Figure 7 the Block II HLV specifications for a lunar mission. Use of a Recoverable Propulsion and Avionics module would reduced gross payloads by ~ 2 mt from those quoted. For comparison, a typical Space Shuttle gross liftoff mass is about 4.52 Mlb, or about 300 klb less than the HLV Block II configuration. Preliminary analysis of structural margins indicates this additional HLV lift off mass could be accommodated with little to no change to the existing Shuttle flight elements and ground systems. Preliminary loads analysis has shown that some minor strengthening will be required for the existing forward and aft struts (which connect to the ET) along with several ET frame structures to accommodate a propellant heavy EDS. 
Figure 8 shows the general HLV flight profile followed, including the separation events that deploys the upper stage and payload suborbitally, its subsequent burn to the initial orbit, and the separation for entry of the recoverable propulsion/avionics module. One of the significant advantages offered by the HLV is a relatively benign ascent trajectory that is limited to 3 g accelerations and a maximum dynamic pressure of 580 - 650 psf, thus reducing the burden on the HLV payloads compared to other launch vehicles. 

***Orion 

Orion Good – BEO
Orion key to get beyond LEO. 
Douglas, 10 - Flight Operations Team of the Advanced Composition Explorer mission being flown out of Goddard Space Flight Center (J. Paul, “Constellation Plan-B A Good Idea,” Space Talk Now, 3/5, http://spacetalknow.org/wordpress/?p=1710)

And finally there’s Altair. Able to transport astronauts to the surface of the moon, this spacecraft embodies the dream from which Constellation was born: to return humans to deep space. And it is upon this vehicle that NASA should, above all else, focus its resources and funding. This is where there is real research to be done, and this is where the agency can continue in another role to which it is ably suited: that of macro-economic enabler. Around this vehicle and its destination will arise the first space-based economy. Private enterprise will follow NASA to the moon, providing all manner of logistical support including everything from food to communication services. Along the way, the technologies transferred to that sector will enjoy a ceaseless process of improvement and cost reductions.

So here we are at a another crossroads. There is a critical choice to be made, and we had better get it right. This debate surrounds the continuation of our deep space program, not whether private enterprise should participate in manned space flight as so many of the so-called pundits have put it. Private enterprise will ascend. That much is a foregone conclusion. The wheels of progress cannot be stopped. But at the same time, we must not abandon the moon as we did 4 decades ago, lest those same wheels roll over us. Russia, China and yes, even India are poised to take up the challenge of building the first lunar settlement. The miraculous discovery of water there late last year is not lost on them, neither is the presence of abundant natural resources such as platinum for building hydrogen fuel cells for our next generation of automobiles or helium-3 for providing clean, renewable energy for an ever-increasingly energy-hungry world. And these are only two among many.

Pursuing a plan-b for keeping but restructuring Constellation is a good idea: one worthy of our best efforts. Canceling the program outright amounts to throwing out the baby with the bath water. The Administration is attempting to sell the idea that pouring funds and effort into the production of a heavy-lift rocket without interplanetary vehicles will, somehow, miraculously translate into a human presence in deep space down the road, but this is only so much vapor ware. It doesn’t add up, let alone provide any focus. Without Orion (or a commercial version) and Altair for transporting people into deep space then landing them on another world, we’re left stranded in low earth orbit again. The Apollo program teaches us what happens when you lose momentum. We’ve spent four decades playing catch up for that mistake. Let’s not make it again.

Orion is substantially more advanced than any alternative crew vehicle – it’s the only one that can go beyond LEO.

Ellegood, Space Policy Analyst at Embry-Riddle Aeronautical University, 10 (March 29, Edward, “Looking forward to Tax Day”, “The Space Review”, http://www.thespacereview.com/article/1597/1) 
4) Orion: The NASA-designed Orion crew capsule is farther along than any other human-carrying vehicle currently under development. Along with other elements of Constellation (like upper-stage engine development), this is one project that should continue. The fact that Florida has invested over $30 million in its development is no small matter, but more important is the fact that this capsule is being developed to support both LEO and beyond-LEO missions, making it a vital part of the Flexible Path exploration plan. The President should announce the resumption of Orion’s development at KSC.

5) International Space Station: As with Orion, Florida has invested tens of millions of dollars to develop a facility at KSC to support this program. The Space Life Sciences Lab was envisioned as the starting and ending point for ISS experiments. With portions of the ISS now designated as a US National Laboratory, Florida has had high hopes that the state would become a leading center for ISS science operations and national lab management. The President should announce his expectation of an expanded role for KSC in managing the ISS National Lab.
By spreading out the remaining shuttle missions to two per year, and perhaps adding one additional mission with existing hardware, the program could extend out to a point where the “gap” is effectively closed.

6) Commercial Crew and Cargo: NASA is correct in asserting that commercial launchers can and should be entrusted with responsibility for transporting cargo and crew to LEO. The government blazed the trail to LEO and the private sector should now populate it while NASA focuses on the next frontier. The valid concerns about availability, cost, and safety for government customers are being addressed by NASA’s efforts to assist and support multiple suppliers. (It won’t hurt to also have a government-run heavy-lift vehicle that can also carry humans.) The President should reaffirm his support for commercial launches to support NASA missions, and identify KSC as the center responsible for procuring such launches.
7) Commercial Competitiveness: The US commercial satellite launch industry has lost virtually all of its market share to competitors in Russia and Europe (while China, India, and other nations are also entering the market). There are many reasons for this, including problems with policies and regulations, infrastructure, and technology. NASA’s plan to invest in improvements at the Cape is a very positive step, but other steps are needed to enable the commercial launch industry (including emerging markets for suborbital and orbital human spaceflight) to succeed. As the agency that hosts most of our commercial launch operations, the Air Force has been conducting a thorough review of legal and regulatory changes that would support the industry. The President should announce a comprehensive review of needed regulatory and policy changes, including recommended legislation to update them to promote commercial space transportation.
8) Technology Development and Diversification: Florida’s economy has been whiplashed by repeated changes in NASA’s launch programs, dating back to the Apollo Program’s cancellation in the 1970s. The state is keenly interested in diversifying its role beyond being simply a launch site, and has been working to leverage KSC’s limited role in various non-launch programs to establish a more robust space R&D capability in the state. NASA’s well-conceived plan for a sustained agency-wide technology development program can do much to diversify KSC’s mission in ways that are entirely appropriate for the agency and the center. The President should announce a leadership role for KSC in some new technology development initiatives, in areas such as on-orbit refueling, lunar and planetary surface operations, and other areas.
These ideas are not new. In many ways, they make use of the better elements of Constellation to reduce future risks. They also make appropriate use of Florida’s critically skilled space industry workforce and the Cape’s multi-billion dollar infrastructure. More importantly, they recognize and expand NASA’s role as an international leader in space exploration and aerospace R&D, without treating the agency as a high-tech jobs program.
The problem, obviously, is cost. I doubt President Obama can announce all of these things without pledging some additional funds for NASA. Let’s hope he comes to Florida with a bag of cash too. 
Orion good – costs

Orion is the only vehicle with a low cost human rated avionics system 
IEEE 07 – (25th Digital Avionics Systems Conference, February 20, IEEE Xplore, “Simplified Robotics Avionics System: A Integrated Modular Architecture Applied Across a Group of Robotic Elements”)

Avionics and control for previous NASA large vehicles with human rating, such as Apollo, Space Shuttle, and International Space Station, have custom designs and therefore very expensive price tags. It is anticipated that precursor robotic vehicles that interact with humans will also have to meet the NASA human rating criteria. Prior to project constellation there has not been a low cost human rated avionics system built for NASA. However, this is about to change with the deployment of the Orion vehicle. The Lockheed Martin team, of which Honeywell is a member, will deploy a next generation low cost, open avionics architecture based upon the latest generation commercial aircraft, the 787 Dreamliner. The same architectural principles that allow the Orion avionics to meet the strict NASA human rating requirements at costs more consistent with commercial aircraft avionics can be expanded to the robotics precursor missions to achieve the above stated goals.

Orion good – deep space

The Orion spacecraft is key to strengthen US Space policy enabling NASA access to deep space operations
IEEE 09 – (IEEE Aerospace Conference, March 7th 2009 through March 14th 2009, Science Direct, “Between the moon and Mars: Piloted and surface operations at a NEO”)

In late 2006, NASA's Constellation Program (CxP) sponsored a study to examine the feasibility of sending a piloted Orion spacecraft to a near-Earth object (NEO - in the broadest definition these are small, primitive bodies that cross Earth's orbit; the most likely and suitable targets for the Orion are those NEOs in heliocentric orbits similar to Earth's). One of the significant advantages of this type of mission is that it strengthens and validates the foundational infrastructure of the United States Space Exploration Policy and is highly complementary to the already-planned lunar sorties and outpost build-up circa 2020. Sending a human expedition to a NEO not only underlines the broad utility of the CxP's Orion vehicle and Ares launch systems. Such a mission would also be the first human expedition to an interplanetary body beyond the Earth-Moon system. For the onboard crew and systems, as well as the mission control team, these deep space operations will present unique challenges not present in lunar missions. While our Phase 1 study focused solely on the practicality of using the lunar architecture and systems to mount NEO missions, it did not delve into potential radiation issues (and effective mitigation strategies) nor did it explore human operations in proximity to and on the surface of NEOs. Executing several such piloted NEO missions will enable NASA to gain crucial long-duration, deep space operational experience, a necessary prerequisite for future human missions to Mars, its moons, Phobos and Deimos, or even the Main Belt or Trojan asteroids. 

Orion Good: Tech
The Orion CEV technology is has the best technology with the least cost and risk

Raftery & Fox 06 – *Space Exploration Systems, AND ** Milton S. Hershey Medical Center, Department of Pharmacology (August 2007, Acta Astronautica, Volume 61, Issues 1-6, “The crew exploration vehicle (CEV) and the next generation of human spaceflight” Pages 185-192)

While there are many alternative solutions to the engineering challenges posed to reentry vehicles, the techniques chosen for Orion represent the set that takes best advantage of established technologies applied in new ways. Aerothermodynamic constraints from Lunar or Martian missions drive the design toward a lower L/D capsule, but advances in materials and design techniques allow that capsule to be significantly larger than its Apollo predecessors. The parachute/airbag combination allows Orion to safely land on land or sea, giving the largest number of contingency landing sites. Finally, the similarities to the Apollo configuration allow NASA to focus their time and development resources on enhancements to safety and performance, rather than the certification of new technologies. This configuration results in an Orion vehicle that can satisfy the requirements of the Vision for Space Exploration with a minimal amount of cost and risk.

The CEV is key to affordable, reliable, and safe transportation to space

Raftery & Fox 06 – *Space Exploration Systems, AND ** Milton S. Hershey Medical Center, Department of Pharmacology (August 2007, Acta Astronautica, Volume 61, Issues 1-6, “The crew exploration vehicle (CEV) and the next generation of human spaceflight” Pages 185-192)
Announced in January 2004, NASA's “Vision for Space Exploration” describes an ambitious series of missions, including a plan to return humans to the moon before the end of the next decade as well as eventual crewed missions to Mars. To accomplish these missions, NASA is developing “Constellation Systems”, a system of systems that will create the required vehicles, systems, and infrastructure. The first vehicle produced for Constellation Systems will be the Crew Exploration Vehicle (CEV).
The CEV is a spacecraft designed to affordably, reliably, and safely transfer crew from the Earth's surface to destinations beyond. Since Constellation Systems relies on a flexible, modular architecture to accomplish different missions, the CEV will be a very versatile vehicle. Initially, it will be used to transfer crew and cargo to and from the International Space Station. By the end of the next decade, it will transfer four astronauts from the Earth's surface, dock with the Earth Departure Stage for the trip to a Lunar Orbit, then maintain itself autonomously there while the crew explores the surface below. The CEV design utilizes experience and technology from previous programs like Apollo and the Space Shuttle, but combines that with modern materials, manufacturing techniques, and avionics. This paper explores the requirements and design factors which drove the definition of the vehicle configuration.

Orion good – asteroids addon

Orion CEV mission is key to providing technical data on NEOs – vital to planetary defense and mining
Korsmeyer et. al. 07 – NASA Ames Research Center, Intelligent Systems Division 

(September 2007, Rob R. Landis, Paul A. Abell, Acta Astronautica, Science Direct, “Into the beyond: A crewed mission to a near-Earth object”)
Missions to NEOs reinforce the Constellation Program with a broad suite of benefits. Deep-space operational experience (i.e., the manned CEV will be several light-seconds from the Earth) is critical for building a human presence in the inner solar system. The NEO missions are a risk reduction for Constellation space hardware for lunar missions as well as Mars missions. This mission would provide great confidence building for future mission scenarios (e.g., lunar poles and farside, other NEOs, and eventually Mars). Additionally the early in situ resource utilization (ISRU) evaluation from a NEO would help to validate or disprove the ideas for using asteroids as material resources. Of course there is a rich scientific return for understanding how the solar system formed. Sending a human expedition to a NEO, within the context of the exploration vision, will help NASA in many ways as this is an exciting new mission class for the Constellation Program, marking humanity's first foray beyond the Earth–Moon system. 

Piloted missions using the CEV to NEOs will not only provide a great deal of technical and engineering data on spacecraft operations for future human space exploration, but they will have the capability to conduct an in-depth scientific investigation of these objects. Essential physical and geochemical properties of NEOs can best be determined from dedicated spacecraft missions.

Although ground-based observations can provide general information about the physical properties of NEOs (rotation rates, taxonomic class, size estimates, general composition, etc.) spacecraft missions to NEOs are needed to obtain detailed characterizations of surface morphology, internal structure, mineral composition, topography, collisional history, density, particle size, etc. Such missions to NEOs are vital from a scientific perspective for understanding the evolution and thermal histories of these bodies during the formation of the early solar system, and to identify potential source regions from which these NEOs originated.

NEO exploration missions will also have practical applications such as resource utilization and planetary defence—two issues that will be relevant in the not-too-distant future as humanity begins to explore, understand, and utilize the solar system. A significant portion of the NEO population may contain water, an attractive source of life support and fuel for future deep-space missions. The subject of planetary defense from impacting asteroids has garnered much public and congressional interest recently because of the increasing discovery rate of asteroids with a small, but non-zero probability of striking Earth. NASA has already been directed by Congress in the 2005 Authorization Bill to report on options for deflecting a threatening asteroid. Many proposed deflection schemes critically depend on asteroid characteristics such as density, internal structure, and material properties—precisely the parameters that a crewed mission to a NEO could measure.

An asteroid strike would cause extinction

Miani, professor at University of Pisa and expert asteroid tracker, 3 [Andrea, June 20, 2003, “Extraterrestrial Material – Virtual or Real Hazards?” http://www.oato.inaf.it/biblioteca/OLDv3/oato.only/pdf/Science_300_1882.pdf , accessed June 27, 2011, BJM]

The risk of asteroid and/or comet impacts is real. The lunar surface is covered by craters caused by ancient impacts. Earth has suffered a similar bombardment, but its geologically active surface does not preserve such a long record. The largest recent impact was at Tunguska, Siberia, in 1908, by an asteroid 50 to 70 meters in diameter. A recent reassessment suggests that the average frequency for impacts of this scale is 1 in ~1000 years (1). The rate of impacts depends on the impactor size. The largest, very rare impacts may have triggered some of the transitions between geological eras. Sixty-five million years ago, a 10-km asteroid impact resulted in a 100 million megaton explosion and excavated the 180-km Chicxulub crater in Mexico. Its ash layer covers the entire Earth’s surface and marks the boundary between the Cretaceous and the Tertiary eras, across which most dinosaurs became extinct. The mechanisms of the extinctions are not established, but the association with the crater cannot be a coincidence. What, then, is the frequency of impacts that could kill, say, one billion people, or even result in extinction of the human species? The local effects can be modeled with the methods developed for nuclear weapons, but the global effects are both more severe and more difficult to model. A Chicxulub-class impact, expected once in 100 million years, may result in the extinction of mankind. An explosion of thousands of megatons could change atmospheric chemistry and world climate, could damage the biosphere, and could cause global failure of food crops. A smaller impact of ~1000 megatons, expected every 63,000 years (2), could cause local effects such as tsunami waves, which would affect an entire ocean basin. The risk of an impact with global significance is real, but quantification is a significant challenge.

--XT – Orion key to asteroid missions

Orion is the optimal vehicle for a NEO mission

Jones, doctorate in planetary sciences and former astronaut, et. al 09 [Thomas D. 15 Sept. 09, “Strengthening U.S. Exploration Policy via Human Expeditions to Near-Earth Objects,”  pages 3-4 http://www2.gwu.edu/~spi/assets/docs/jones092809.pdf , accessed June 25, 2011, BJM]

Spacecraft The Orion crew exploration vehicle is capable of supporting a two- or three-person crew on a multi-month NEO mission. The 2007 NASA study examined the proposed Orion design (which passed preliminary design review in August 2009), and found that few changes would be required for Orion to perform a NEO mission profile. The Orion telecommunications system can function out to at least 6 million km from Earth. Because 4 the Orion would target a NEO relatively close to Earth, at essentially 1 AU, the planned photovoltaic/battery power system will perform adequately. By reducing the crew size to 3 or even 2 astronauts, volume normally taken up by extra seats and spacesuits becomes available for consumable storage. Consumables are the limiting logistical factor for a NEO mission, but because Orion has some 2.5 times the internal volume of the Apollo command module, it has much greater stowage capacity. Orion has sufficient food, water, and waste stowage volume to support two or three crewmembers for at least 90 days, and in some cases up to 150 days. Additional stowage volume for the mission could come from an inflatable or ISS-derived module launched as payload, then docked to Orion in Earth orbit or after NEO injection. Recent studies by Orion's prime contractor, Lockheed Martin, propose that two Orion spacecraft, launched separately and docked nose-to-nose, could perform a NEO mission, providing system redundancy and much added living and storage volume. Orion life support systems, although designed for six months in orbit at Earth or Moon, will require additional qualification testing for sustained operation on long-duration NEO flights. Other upgrades include better moisture collection capacity and more consumables and spares (e.g. CO2 absorption canisters or catalyst beds). As sized for lunar missions, the Orion service module can provide about 1 km/sec ∆V for NEO missions. Augmenting the service module (by stretching or adding propellant tanks) to provide up to 3 km/sec would bring substantially more NEOs within reach. 
A NEO mission would provide us the civil engineering knowledge to deflect an asteroid. 

Jones, doctorate in planetary sciences and former astronaut, et. al 09 [Thomas D. 15 Sept. 09, “Strengthening U.S. Exploration Policy via Human Expeditions to Near-Earth Objects,”  pages 5-6 http://www2.gwu.edu/~spi/assets/docs/jones092809.pdf , accessed June 25, 2011, BJM]

Planetary Defense Investigation of the interior structure of a variety of NEOs will build the physical properties and civil engineering knowledge required for a future deflection campaign. Just as valuable will be acquisition of extensive operations experience around NEOs of varying size, density, rotation state, and mechanical properties. To prevent a future impact, we should determine to know our "enemy," employing our best explorers – human beings – to prepare us for the inevitable NEO collision threat. Recognizing that survival is a simple but powerful motivator of human endeavor, the space program could provide few greater legacies than the prevention of a future cosmic catastrophe.
Orion capabilities are key to NEO missions – vital to future deflection technology
Landis et. al. 09 - NASA Ames Research Center, Intelligent Systems Division (December 2009, Paul A. Abell, David J. Korsmeyer, Thomas D. Jones, Acta Astronautica, Volume 65 Issues 11-12, Science Direct, “Piloted operations at a near-Earth object (NEO)”)

The Orion would have several basic capabilities in order to complete the scientific and technical objectives of the mission. These would involve aspects of remote sensing, deployment/re-deployment of surface experiment packages, and surface sampling techniques. The precursor mission to the NEO should have adequately characterized the surface and near-space environment to reduce the risk to the CEV and its assets. Hence the majority of Orion operations should take place during close proximity ( a few to several hundred meters from the surface) to the NEO. Such operations have been found to be challenging for remotely controlled spacecraft due to round trip light delay times of several seconds or minutes, but will probably be inconsequential for piloted operations from a vehicle such as a combined Orion with a modified Altair (or attached inflatable habitation module).

In terms of remote sensing capability, the Orion should have a high-resolution camera for detailed surface characterization and optical navigation. A light detection and ranging (LIDAR) system is necessary for hazard avoidance (during close proximity operations) and detailed topography measurements. In addition, the CEV should be outfitted with a tunable radar transmitter to perform subsurface tomography of the object. This would allow a detailed examination of the NEO's interior structure. Given that several NEOs appear to have a high degree of porosity (e.g., Itokawa is estimated to be 40% void space by volume), it is important to measure this characteristic of the target NEO. Such an assessment will not only provide crucial information regarding the formation and impact history of the NEO, but may also have major implications for future hazard mitigation techniques of such objects.

The Orion Program will be used to strengthen planetary defense against asteroids
Abell et. al. 9 – Astromaterials Research and Exploration Science, NASA Johnson Space Center (Paul, Science Direct, Meteoritics and Planetary Science, Volume 44, Issue 22, “Scientific exploration of near-Earth objects via the orion crew exploration vehicle,” Page 1825)

A study in late 2006 was sponsored by the Advanced Projects Office within NASA's Constellation Program to examine the feasibility of sending the Orion Crew Exploration Vehicle (CEV) to a near-Earth object (NEO). The ideal mission profile would involve two or three astronauts on a 90 to 180 day flight, which would include a 7 to 14 day stay for proximity operations at the target NEO. This mission would be the first human expedition to an interplanetary body beyond the Earth-Moon system and would prove useful for testing technologies required for human missions to Mars and other solar system destinations. Piloted missions to NEOs using the CEV would undoubtedly provide a great deal of technical and engineering data on spacecraft operations for future human space exploration while conducting in-depth scientific investigations of these primitive objects. The main scientific advantage of sending piloted missions to NEOs would be the flexibility of the crew to perform tasks and to adapt to situations in real time. A crewed vehicle would be able to test several different sample collection techniques and target specific areas of interest via extra-vehicular activities (EVAs) more efficiently than robotic spacecraft. Such capabilities greatly enhance the scientific return from these missions to NEOs, destinations vital to understanding the evolution and thermal histories of primitive bodies during the formation of the early solar system. Data collected from these missions would help constrain the suite of materials possibly delivered to the early Earth, and would identify potential source regions from which NEOs originate. In addition, the resulting scientific investigations would refine designs for future extraterrestrial resource extraction and utilization, and assist in the development of hazard mitigation techniques for planetary defense.

The Orion mission is key to in situ resource mining 
Landis et. al. 09 - NASA Ames Research Center, Intelligent Systems Division (December 2009, Paul A. Abell, David J. Korsmeyer, Thomas D. Jones, Acta Astronautica, Volume 65 Issues 11-12, Science Direct, “Piloted operations at a near-Earth object (NEO)”)
O’Leary [2] and [3] discussed mining asteroids in the late 1970s, but it would be more than a decade before NASA re-examined the ideas of visiting NEOs in greater depth as part of the Space Exploration Initiative in 1989 [4]. Since then, four other studies have examined the requirements for sending humans to NEOs [5], [6], [7] and [8]. The most recent assessment was undertaken by NASA's Constellation Program. The study team includes representatives across NASA and continues to examine the feasibility of sending the Orion Crew Exploration Vehicle (CEV) to a NEO. Depending on the suite of spacecraft and integrated components, a mission profile would include two or three astronauts on a 90–120 day spaceflight, including a 7- to 14-day stay at the NEO itself.

The impetus for piloted missions to NEOs is both scientific and pragmatic. Such missions would increase humanity's knowledge and experience in relation to: the origin of the solar system; the diversion of potentially hazardous objects; the development of safe and reliable deep space operations; the development of more efficient exploration architectures; early in situ resource utilization and evaluation; and the establishment of research and/or resource outposts in deep space. In addition, in terms of Δv and propellant requirements, some NEOs are more easily accessible than the Moon. These factors make piloted NEO missions an essential, incremental step along the way from the Moon to Mars, marking humanity's first foray beyond the Earth–Moon system.
CEV allows for a crew which increases testing capabilities on NEOs  

Abell et. al. 09 – Astromaterials Research and Exploration Science, NASA Johnson Space Center(Paul, Science Direct, Meteoritics and Planetary Science, Volume 44, Issue 22, “Scientific exploration of near-Earth objects via the orion crew exploration vehicle,” Page 1832)
Undoubtedly, the biggest scientific asset that the CEV will have to offer is its crew, which can adapt to specific situations and adjust experiments and operations with much more flexibility than a robotic spacecraft. The crew has the added advantage of EVA and sample collection capabilities during close proximity operations. The crew’s ability to land, traverse the NEO, and collect macroscopic samples in geological context from several terrains (e.g., Muses Sea region or the Little Woomera terrain on asteroid Itokawa [Fujiwara et al. 2006]) would bring a wealth of scientific information on such physical characteristics as particle size, potential space weathering effects, impact history, material properties, and near surface densities of the NEO.
NASA’s Constellation program key to missions to NEO, future missions, and in situ resource utilization 
Korsmeyer et. al. 07 – NASA Ames Research Center, Intelligent Systems Division 

(September 2007, Rob R. Landis, Paul A. Abell, Acta Astronautica, Science Direct, “Into the beyond: A crewed mission to a near-Earth object”)
Aside from the exploration of Mars, the objects that most capture our interest for a new human visit are the near-Earth objects (NEOs). These objects are ideal candidates for deep-space operations and explorations as we extend the human presence out into the solar system. The notion of a crewed mission to a NEO was first discussed in the Apollo era. The most recent assessment has been undertaken by the Advanced Projects Office within NASA's Constellation Program. This particular study examined the feasibility of sending NASA's new Orion spacecraft (also referred to as the crew exploration vehicle, or CEV) to a NEO. Depending on the specifications of spacecraft and integrated components, a mission profile would include two or three astronauts on a 90- to 180-day spaceflight; including a 7- to 14-day stay at the NEO itself. These missions to NEOs provide exploration with an excellent suite of benefits: operational experience beyond cislunar space, risk reduction for space hardware, confidence building for future mission scenarios, in situ resource utilization evaluation, as well as a rich scientific return. This incremental step along the way towards Mars would mark humanity's first foray beyond the Earth–Moon system.

CEV allows for cheap access to critical information about NEOs

Abell et. al. 09 – Astromaterials Research and Exploration Science, NASA Johnson Space Center (Meteoritics and Planetary Science, Volume 44, Issue 22, “Scientific exploration of near-Earth objects via the orion crew exploration vehicle,” Page 1831)

A detailed investigation/characterization effort should be undertaken prior to any launch of a human-led mission to a candidate NEO. This can be done by various ground-based observations and activities. Visible and infrared telescopes can refine the astrometric positions of a NEO, obtain detailed light curve information constraining NEO shapes and spin rates, and collect albedo and spectral data on basic physical properties. If a NEO has a relatively close approach to the Earth, the Arecibo and Goldstone planetary radars should be able to refine the orbit of the object and perhaps even “image” it. The radar data would reveal the basic shape of the object and would determine its size, its spin orientation, whether it was part of a multiple system (i.e., a binary or tertiary object), and possibly its surface characteristics. This information is similar to that obtained by a spacecraft flyby mission, but provided at only a fraction of the cost. Such detailed preliminary investigations of potential mission targets would help constrain the pool of potential candidate NEO targets for the CEV mission.


***Solvency

AT: Obama’s Space Policy Solves

New Obama program will take years to produce technological innovation

Compton 7 – 8 – 11 (Ann, reporter for ABC News, “Obama ends shuttle era, says he will live to see Man on Mars”, http://blogs.abcnews.com/politicalpunch/2011/07/obama-ends-shuttle-era-says-he-will-live-to-see-man-on-mars-1.html)

He was asked about the future of manned space flight less than 48 hours before the final shuttle mission lifted off, carrying a small crew of four aboard the Atlantis to deliver food and supplies to the International Space Station. President Obama issued a written statement praising “thousands of dedicated workers who have poured their hearts and souls into America’s Space Shuttle program over the past three decades.” But the era is over. “It propels us into the next era of our never-ending adventure to push the very frontiers of exploration and discovery in space. We’ll drive new advances in science and technology,” the statement read. But it will not be any time soon. “In order to do that,” the President told the townhall, “we’re actually going to need some technological breakthroughs that we don’t have yet.” 

Continuing constellation solves leadership – no alternative now – Obama’s space policy cedes leadership and fails

Bishop 7 – 21 – 11 served 16 years in state legislature includuing as majority leader, in fifth term as a House Representative (Rob, “ With end of Space Shuttle program, America now must depend on Russian taxis to get to space”, http://washingtonexaminer.com/opinion/op-eds/2011/07/end-space-shuttle-program-america-now-must-depend-russian-taxis-get-space)

NASA’s shuttle program has enabled significant advancements and discoveries in science, medicine, and innovative technologies and importantly inspired millions of youth to believe in the American exceptionalism that makes the unthinkable a reality. The Atlantis’ last mission into space and the retirement of NASA’s space shuttle program closes a remarkable chapter in American history. It would be logical to assume that, as we close the door on one of our nation’s greatest achievements, we prepare for the next chapter. Unfortunately, that is not the case- although, it could be. The impressive Constellation program was on track to replace the shuttle program and would have enabled us to maintain our competitive edge in space and would have helped to sustain our defense capabilities. Unfortunately, personal political agendas interfered and as a result, the door was abruptly closed on Constellation. While some Obama administration officials claim that the United States still has an ‘active’ manned space flight program, the reality is that we do not. To make this claim is a misrepresentation of the facts. For the first time in nearly 50 years, our country does not have the ability to put a human into space. The nation that first put a man on the Moon and developed solid rocket motor technologies is on the verge of losing those capabilities for decades or longer. The Constellation program, which included the Ares solid rocket along with the human-rated Orion Space Capsule, would have been well on the way by now to continuing to deliver U.S. astronauts to low earth orbit, and would have laid the foundation for more ambitious missions back to the moon and to Mars. In lieu of developing a replacement for the shuttle program, ensuring that we do not cede our leadership in space to countries like Russia, India, and China, President Obama instead chose to divert funding in his budget from developing space flight technologies toward redundant climate change research. When presidential science adviser John Holdren and NASA administrator Charles Bolden unveiled President Obama's new plan for space exploration it was greeted by strong opposition from Democrats and Republicans alike. This consensus was born out of the united realization that the President’s plan was nothing more than a strategic retreat from space leadership. To address concerns that the United States has no foreseeable capability to maintain its leadership in space, Obama said NASA’s manned space flight would be replaced with commercial programs. Although this sounds great, and I support commercial free enterprise, there are currently no commercial programs that can put an astronaut in orbit, nor will there be for a decade or longer. The only proven capability that exists today is the Ares rocket system, as part of the original Constellation program. Obama does not have a tangible plan for the future of manned space flight. He talks about laudable goals but there is no leadership at the highest levels to get us to space and ensure that we remain global leaders. It is not enough to put NASA on a path that is merely sustainable. We must continue to lead for the next 50 years and not destroy the legacy of the last 50. So what lies ahead? The United States has essentially established a contracted taxi service with Russia to transport our astronauts to the International Space Station. This will cost the U.S. at least $50 million per astronaut. Despite what Obama says, this is hardly an “active” manned space program. For those who remember the launch of Sputnik, the idea that the U.S. space program is contingent upon ride sharing with the Russians is a tough pill to swallow. We essentially turned back the clocks more than 50 years to a time when Russia’s space capabilities outpaced ours. Manned space exploration is one of our greatest achievements and it is disappointing that Obama has directed that his administration allow the sun to set on this proud American legacy. Without an aggressive manned space flight program, which enabled so many important advancements in science and technology, we will be resigned to follow others in the international community rather than lead as we have for nearly half a century.

Generic HLLVs Solvency
HVLs will exceed previous mass and volume limitations in most orbits. 
Morris and Burkey 10-(Bruce Morris- Exploration and Space Systems Manager NASA Marshall Space Flight Center and Martin Burkey- Technical Writer, Schafer Corp., April 25-30 2010, “HEAVY-LIFT FOR A NEW PARADIGM IN SPACE OPERATIONS”, SpaceOps 2010 Conference, DMintz)

 IV. Heavy-lift Utilization Potential and Outreach

Several independent panels since Apollo have pointed out the need for a national heavy-lift launch capability for human and robotic exploration and science, national security, and commercial endeavors. NASA’s current heavy-lift design restores U.S. heavy-lift capability and surpasses the 1960s-era Saturn V by a large margin in both mass and volume. This capability is viewed by NASA as a national asset for exploration, science, national security, and commercial payloads. The current heavy-lift reference concept will offer unprecedented performance to all known orbits both in terms of mass and volume. Compared to current systems, it will offer approximately five times the mass and volume to most orbits and locations. This should allow prospective mission planners to build robust payloads with margins that are three to five times today’s industry norm.

The thrust at take-off will be approximately 40% more than any other vehicle ever built. This will likely create induced environments outside the normal range of payload planners. However, it is likely that the unprecedented mass and volume afforded will allow for material choices and induced environment mitigation not normally considered possible on existing launch vehicles. The NASA heavy-lift team is already reaching out to the payload community 2-3 years before the Systems Requirements Review (SRR) in order to better understand the potential limitations and/or additional requirements that could be added to a heavy-lift vehicle from the mission planning community. If a viable mission is determined and added to the heavy lifter as a design case, tradeoffs will be conducted to determine if other mission design requirements can be included in the system.
HLLVs Reliable & Safe
HLVs are more reliable and safer—learning from the Space Shuttle ensures. 
Rothschild et al 10-(William J. Rothschild- The Boeing Company/Space Exploration, AIAA Member, and Theodore A. Talay- NASA/LARC, Edward M. Henderson- NASA/JSC, AIAA Associate Fellow, April 25-30, 2010, “Deep Space Operations Enabled By A Heavy Lift Launch Vehicle”, AIAA Space Operations 2010 Conference, DMintz)

 IV. SAFETY & RELIABILITY

The Space Shuttle system has become fully mature, with few if any minor faults occurring during each launch. The failure modes of the Space Shuttle system have been studied in detail, their root causes have been identified, and their corrective actions have been verfiied. The 4-segment Solid Rocket Boosters have been used in flight 258 times with one major failure (Challenger), the SSME engines have been used 387 times with no major failures (several safe shutdowns), and the External Tank flown 129 times with one failure (foam shedding fatally damaged Columbia). Since the Challenger accident in 1986, the SRBs have incorporated new joint designs and heaters. The Space Shuttle Main Engines have been improved with enlarged main combustion chambers and more robust high-pressure pumps that reduce temperatures and pressure throughout the engine, thereby adding safety margin. Since the Columbia accident in 2003, more than 5,000 hardware components have been evaluated to ensure that the current operational environment is within the original certification baseline. Efforts since the Columbia accident have significantly reduced foam-shedding events from the External Tank with the most recent Shuttle flights being the cleanest in terms of foam shedding in Shuttle history. Most importantly, the HLV cargo and crew carriers are not subject to foam shedding damage, as they are not covered by the fragile thermal protection systems used by the Orbiter. Instead, the carriers are constructed of impact resistant metallic and composite materials. Further, any foam that is shed will follow trajectories along the carrier’s longitudinal surfaces producing low-angle glancing impacts, as opposed to the Orbiters that have surfaces, such as the wings, that are subject to more direct impacts.

The HLV is based on these fully mature elements of the Space Shuttle that have 30 years of actual flight experience. Utilizing these flight-proven, legacy systems and processes, the HLV should be more reliable and safer from the first flight than other designs that exist today only as paper concepts. The main contributors to the HLV failure rate are the 3 SSME’s (1/356) and the 2 Solid Rocket Booster, (1/1,292). By retaining the Shuttle structural safety margin of at least 1.4 and the two-fault tolerant redundancy approach required for human rating, all other HLV elements and subsystems have a combined failure rate of 1/1,311. The resulting the reliability estimate for the HLV Loss of Mission Rate is 1/230 for the ascent to LEO. As shown in Figure 13, assuming the Orion Launch Abort System achieves the baseline success rate of 85%, the resulting Loss of Crew rate estimated for HLV 1/1,100, which exceeds the NASA goal for next generation of human rated launch vehicles (Ref. 8). 

HLLVs key to Missions 
The launch vehicle affects every aspect of operation—heavy lift allows for more missions.
Morris and Burkey 10-(Bruce Morris- Exploration and Space Systems Manager NASA Marshall Space Flight Center and Martin Burkey- Technical Writer, Schafer Corp., April 25-30 2010, “HEAVY-LIFT FOR A NEW PARADIGM IN SPACE OPERATIONS”, SpaceOps 2010 Conference, DMintz)

 I. Introduction

The field of space operations is a broad subject, bounded generally by the operation desired and resources available. The choice of launch vehicle, however, affects almost every other aspect of operation. At its most basic, it translates into mass and volume available for payload. The development of a heavy-lift capability for NASA’s Constellation Program architecture changes the rules so dramatically that it is already prompting the payload and user communities to re-think their usual assumptions. The major components of the Constellation Program are shown in figure 1.

HLLVs key to Missions, Science, National Security
Heavy lift key to deep space missions, scientific observations, and national security. 
Morris and Burkey 10-(Bruce Morris- Exploration and Space Systems Manager NASA Marshall Space Flight Center and Martin Burkey- Technical Writer, Schafer Corp., April 25-30 2010, “HEAVY-LIFT FOR A NEW PARADIGM IN SPACE OPERATIONS”, SpaceOps 2010 Conference, DMintz)

Most recently the Review of U.S. Human Space Flight Plans Committee, also known as the “Augustine Committee,” considered heavy-lift important enough to include it as one of the five “key questions” for inquiry, and the need for heavy-lift vehicle was one of the panel’s major findings in its summary report, released as this paper was in preparation.

“No one knows the mass or dimensions of the largest piece that will be required for future exploration missions, but it will likely be significantly larger than 25 metric tons (mT) in launch mass to low-Earth orbit, the capability of current launchers,” the panel concluded. “As the size of the launcher increases, fewer launches and less operational complexity to assemble and/or refuel those results, and the net availability of launch capability increases. Combined with considerations of launch availability and on-orbit operations, the Committee finds that exploration will benefit from the availability of a heavy-lift vehicle. In addition, heavy-lift would enable the launching of large scientific observatories and more capable deep-space missions. It may also provide benefit in national security applications.”
HLLVs key to Go Beyond LEO
Ares V will allow for unprecedented human exploration beyond LEO. 

Morris and Burkey 10-(Bruce Morris- Exploration and Space Systems Manager NASA Marshall Space Flight Center and Martin Burkey- Technical Writer, Schafer Corp., April 25-30 2010, “HEAVY-LIFT FOR A NEW PARADIGM IN SPACE OPERATIONS”, SpaceOps 2010 Conference, DMintz)
NASA is developing an unprecedented heavy-lift capability to enable human exploration beyond low Earth orbit (LEO). This capability could also significantly enhance numerous other missions of scientific, national security, and commercial importance. That capability is currently configured as the Ares V cargo launch vehicle. This capability will eclipse the capability the United States lost with the retirement of the Saturn V. It is capable of launching roughly 53 percent more payload mass to trans lunar injection (TLI) and 30 percent more payload mass to LEO than its Apollo Program predecessor. Ares V is a major element of NASA’s Constellation Program, which also includes the Ares I crew launch vehicle (CLV), Orion crew exploration vehicle (CEV), and a lunar lander for crew and cargo. As currently configured, Ares V will be capable of launching 413,800 pounds (187.7 mT) to LEO, 138,500 pounds (63 mT) direct to the Moon or 156,700 pounds (71.1 mT) in its dual-launch architecture role with Ares I. Its 33-foot (10 m) shroud provides unprecedented payload volume. Assessment of astronomy and planetary science payload requirements since spring 2008 has indicated that a Saturn V-class heavy-lift vehicle has the potential to support a range of payloads and missions. This vehicle configuration enables some missions previously considered difficult or impossible and enhances many others. Collaborative design/architecture inputs, exchanges, and analyses have already begun between scientists and payload developers. This early dialogue between NASA engineers and payload designers allows both communities to shape their designs and operational concepts to be mutually supportive to the extent possible with the least financial impact. This paper provides an overview of the capabilities of a heavy-lift vehicle to launch payloads with increased mass and/or volume and reduce technical and cost risk in both design and operations. 
AT: HLLVs Are Risky
HLVs have low risk involved. 

Rothschild et al 10-(William J. Rothschild- The Boeing Company/Space Exploration, AIAA Member, and Theodore A. Talay- NASA/LARC, Edward M. Henderson- NASA/JSC, AIAA Associate Fellow, April 25-30, 2010, “Deep Space Operations Enabled By A Heavy Lift Launch Vehicle”, AIAA Space Operations 2010 Conference, DMintz)

VII. Risks

A major advantage of the HLV concept is the relatively low risk involved in the development and operations compared to other heavy lift alternatives. By using existing, flight proven hardware and software, the HLV avoids the technical, schedule, and cost uncertainties inherent in the development of new launch systems. Figure 18 provides an assessment of the most recent identified leading risks for the HLV. There are no risks identified as high (red).

AT: Commercial Launch Solves
Commercial launch services won’t be cost effective – a coherent space launch plan is key to American leadership

Armstrong, Lovell and Cernan 7 – 19 – 11 former commanders of moon missions (Neil, Jim, Gene, “Is Obama grounding JFK's space legacy?”, http://latourette.house.gov/news/headline-news/is-obama-grounding-jfk's-space-legacy.aspx)

Entrepreneurs in the space transportation business assert that they can offer such service at a very attractive price - conveniently not factoring in the NASA-funded development costs. These expenditures, including funds to insure safety and reliability, can be expected to be substantially larger and more time consuming than the entrepreneurs predict. The response to Kennedy's bold challenge a half-century ago has led to America's unchallenged leadership in space. We take enormous pride in all that has been accomplished in the past 50 years. And we have the people, the skills and the wherewithal to continue to excel and reach challenging goals in space exploration. But today, America's leadership in space is slipping. NASA's human spaceflight program is in substantial disarray with no clear-cut mission in the offing. We will have no rockets to carry humans to low-Earth orbit and beyond for an indeterminate number of years. Congress has mandated the development of rocket launchers and spacecraft to explore the near-solar system beyond Earth orbit. But NASA has not yet announced a convincing strategy for their use. After a half-century of remarkable progress, a coherent plan for maintaining America's leadership in space exploration is no longer apparent. 

AT: Replacement Programs Solve

Constellation was cancelled without a program to transition into – causes future uncertainty

Greenfieldboyce 7 – 20 – 11 social science and science writing expert, reporter for NPR (an online national news source) (Nell, “Questions Hang Over NASA's Post-Shuttle Future”, http://www.npr.org/2011/07/20/138507386/what-s-next-for-nasa-as-space-shuttles-retire) 

The loss of Constellation was a shock for many NASA workers. Shuttle launch director Mike Leinbach recently expressed those feelings when he made some personal remarks to his launch team after they finished a practice countdown for the final shuttle mission. "Throughout the history of the manned space flight program, we've always had another program to transition into — from Mercury to Gemini, and to Apollo to the Apollo-Soyuz test program, to Skylab and then to the shuttle — we've always had something to transition into," Leinbach said. "And we had that, and it got canceled, and now we don't have anything, and I'm embarrassed that we don't." As a senior NASA manager, he'd like to apologize for this state of uncertainty, Leinbach said. "The end of the shuttle program is a tough thing to swallow," he said, "and we're all victims of poor policy out of Washington, D.C., both at the NASA level and the executive branch of the government." 

A lack of commitment to Constellation and its cancelation will make replacement programs fail

Greenfieldboyce 7 – 20 – 11 social science and science writing expert, reporter for NPR (an online national news source) (Nell, “Questions Hang Over NASA's Post-Shuttle Future”, http://www.npr.org/2011/07/20/138507386/what-s-next-for-nasa-as-space-shuttles-retire) 

But given that NASA just canceled its first post-shuttle rocket program, this latest one is being greeted with skepticism. "I think the most likely outcome is that the company called XCOR Aerospace, who served on the committee that reviewed NASA's options for the president. Greason thinks NASA's new rocket plan is too expensive in an era of shrinking budgets. He says the space program needs to totally rethink what the goals of exploration are and how to realistically accomplish them. "The ultimate purpose of space, in my mind, is to open a frontier for humanity," Greason says. "Many people, even going back to the Apollo era, supported the space program because they thought that's what it was about."  The End of NASA Rockets These days, he says, the space program has a lot of activity without any purpose. "I don't think it's about anything right now," Greason says. He thinks decision-makers should consider the lessons of the soon-to-be-retired space shuttle. big rocket will be canceled, and the only uncertainty is will it be canceled shortly before or shortly after it starts flying," says Jeff Greason, head of a rocket 

***Leadership Adv

Multilat key to China Coop/Soft Pow
Unilateralism prevents cooperation with China and effective soft power

*Milowicki and **Johnson-Freese 8- MA from the Naval War College, prof @ Florida State, **prof @ Harvard and the Naval War College

(*Gene and **Joan, March, Astropolitics Volume 6 Issue 1, “Strategic Choices: Examining the United States Military Response to the Chinese Anti-Satellite Test”) 

The same document that ties the hands of the U.S. military in its response to the Chinese ASAT test also has the potential for defusing the current situation. China is aggressively pursuing its owned manned spaceflight program, and it is intent on continuing launching taikonauts into space, building a space laboratory and eventually a space station. Furthermore, China has embarked upon an aggressive lunar exploration program, first with robots, and then likely with a manned mission, and eventual long-term sustained lunar presence. Currently, the U.S. and China are working independently of each other on similar goals, creating the perception of a competition that only the U.S. can lose, since China is the underdog, working at a slow, incremental pace, yet still outpacing an underfunded and anemic U.S. Vision for Space Exploration. Replacing competition with cooperation would eliminate the perception of a “space race” and, equally important, co-opt the Chinese into a manned exploration enterprise that would potentially redirect limited Chinese resources into mutually beneficial and constructive space exploration initiatives. The U.S. National Space Policy already has the necessary verbiage and stated goals and objectives to move in this direction. Specifically, the policy reads as follows: Encourage international cooperation with foreign nations and/or consortia on space activities that are of mutual benefit and that further the peaceful exploration and use of space, as well as to advance national security, homeland security, and foreign policy objectives. 48 Office of Science and Technology Policy, Executive Office of the President, The White House, “U.S. National Space Policy,” (6 October 2006) 2. View all notes In support of President Bush's 14 January 2004 Space Vision, such a policy would leverage and concentrate the resources of the two most promising space powers in the leadership of a global space exploration initiative. It would also garner soft power for the U.S. at a time when the U.S. image of unilateralism, preemption, and perceived heavy handedness in the Global War on Terror could use a facelift. It is an opportunity that will take leadership and courage to execute, but the potential gains far outweigh the risks. 

Soft power solves extinction

Nye, 08 – created the theory of “soft power,” distinguished service professor and former dean of Harvard’s Kennedy School of Government, PhD in Political Science from Harvard [March 7, 2008, Joseph S. Nye Jr., “Security and Smart Power,” http://abs.sagepub.com/cgi/content/abstract/51/9/1351]

Etzioni is correct that a successful policy of security first will require the combi- nation of hard and soft power. Combining the two instruments so that they reinforce rather than undercut each other is crucial to success. Power is the ability to get the outcomes one wants. In the past,it was assumed that military power dominated most issues, but in today’s world, the contexts of power differ greatly on military, economic, and transnational issues. These latter problems, including everything from climate change to pandemics to transnational terrorism, pose some of the greatest challenges we face today, and yet few are susceptible to purely military solutions. The only way to grapple with these problems is through cooperation with others, and that requires smart power—a strategy that combines the soft power of attraction with the hard power of coercion. For example ,American and British intelligence agen- cies report that our use of hard power in Iraq without sufficient attention to soft power has increased rather than reduced the number of Islamist terrorists throughout the past 5 years. The soft power of attraction will not win over the hard core terrorists but it is essential in winning the hearts and minds of mainstream Muslims,without whose sup- port success will be impossible in the long term. Yet all the polling evidence suggests that American soft power has declined dramatically in the Muslim world. There is no simple military solution that will produce the outcomes we want. Etzioni is clear on this and highly critical of the failure to develop a smart power strategy in Iraq. One wishes, however, that he had spent a few more pages developing one for Iran.
Space Multilat key to WMD & WOT
Multilateral approach in space k/t solve WMD development and war on terror

Graham 7- Colonel, master’s candidate in strategic studies from the US Army War College
(Colonel Richard V, US Army War College, “United States in Outer Space: Security Assurance and Preservation,”) 

Space is the ultimate high ground for U.S. military and commercial use, control, and domination. But space was set aside as the second multilateral “nonarmament” treaty for use by all nations for peaceful purposes and for the benefit of all humanity. The world has become an internationally globalized and interdependent society such that the U.S. has no real option other than choosing to work multilaterally with all spacefaring and space-utilizing nations. The U.S. as the lone hegemonic superpower must lead by example in the international world forum. The U.S. must choose to ensure that its national security interests and those of other nations follow international treaties, international law, and international codes of conduct ahead of its unilateral preemptive and preventive war polices that would weaponized space. The international community is looking for responsible leadership (a country that practices what it preaches without double standards) that adheres to international law and treaties and leads in the right direction. By choosing to propose new Outer Space Agreement(s) that preserve the sanctuary status of Outer Space, with its sister Antarctic treaty, by banning all types of weapons addresses U.S. concerns regarding the vulnerability of its own military and commercial space assets by dampening the spiraling space arms race between itself and China, Russia, India, and Pakistan. It also addresses concerns regarding effective verification and monitoring under a variety of arms control accords that ensure the “common security” of each nations’ borders and providing the capability of detecting activities that currently may develop weapons of mass destruction that threaten all nations during this worldwide war on terror. 
Nuclear terror means extinction

Morgan 9 (Dennis, Professor @ Hankuk University of Foreign Studies (South Korea, “World on fire: two scenarios of the destruction of human civilization and possible extinction of the human race,” Futures, November, Science Direct)
In a remarkable website on nuclear war, Carol Moore asks the question ‘‘Is Nuclear War Inevitable??’’ [10].4 In Section 1, Moore points out what most terrorists obviously already know about the nuclear tensions between powerful countries. No doubt, they’ve figured out that the best way to escalate these tensions into nuclear war is to set off a nuclear exchange. As Moore points out, all that militant terrorists would have to do is get their hands on one small nuclear bomb and explode it on either Moscow or Israel. Because of the Russian ‘‘dead hand’’ system, ‘‘where regional nuclear commanders would be given full powers should Moscow be destroyed,’’ it is likely that any attack would be blamed on the United States’’ [10]. Israeli leaders and Zionist supporters have, likewise, stated for years that if Israel were to suffer a nuclear attack, whether from terrorists or a nation state, it would retaliate with the suicidal ‘‘Samson option’’ against all major Muslim cities in the Middle East. Furthermore, the Israeli Samson option would also include attacks on Russia and even ‘‘anti-Semitic’’ European cities [10]. In that case, of course, Russia would retaliate, and the U.S. would then retaliate against Russia. China would probably be involved as well, as thousands, if not tens of thousands, of nuclear warheads, many of them much more powerful than those used at Hiroshima and Nagasaki, would rain upon most of the major cities in the Northern Hemisphere. Afterwards, for years to come, massive radioactive clouds would drift throughout the Earth in the nuclear fallout, bringing death or else radiation disease that would be genetically transmitted to future generations in a nuclear winter that could last as long as a 100 years, taking a savage toll upon the environment and fragile ecosphere as well. And what many people fail to realize is what a precarious, hair-trigger basis the nuclear web rests on. Any accident, mistaken communication, false signal or ‘‘lone wolf’ act of sabotage or treason could, in a matter of a few minutes, unleash the use of nuclear weapons, and once a weapon is used, then the likelihood of a rapid escalation of nuclear attacks is quite high while the likelihood of a limited nuclear war is actually less probable since each country would act under the ‘‘use them or lose them’’ strategy and psychology; restraint by one power would be interpreted as a weakness by the other, which could be exploited as a window of opportunity to ‘‘win’’ the war. In other words, once Pandora’s Box is opened, it will spread quickly, as it will be the signal for permission for anyone to use them. Moore compares swift nuclear escalation to a room full of people embarrassed to cough. Once one does, however, ‘‘everyone else feels free to do so. The bottom line is that as long as large nation states use internal and external war to keep their disparate factions glued together and to satisfy elites’ needs for power and plunder, these nations will attempt to obtain, keep, and inevitably use nuclear weapons. And as long as large nations oppress groups who seek self determination, some of those groups will look for any means to fight their oppressors’’ [10]. In other words, as long as war and aggression are backed up by the implicit threat of nuclear arms, it is only a matter of time before the escalation of violent conflict leads to the actual use of nuclear weapons, and once even just one is used, it is very likely that many, if not all, will be used, leading to horrific scenarios of global death and the destruction of much of human civilization while condemning a mutant human remnant, if there is such a remnant, to a life of unimaginable misery and suffering in a nuclear winter. 

Nuclear terrorism causes extinction 
Sid-Ahmed 4 (Mohamed Sid-Ahmed, political analyst, august 26 – september 1, 2004, al-ahram weekly on-line, http://weekly.ahram.org.eg/2004/705/op5.htm, DMintz)

The phenomenon of terrorism is even more dangerous than is generally believed. We are in for surprises no less serious than 9/11 and with far more devastating consequences. A nuclear attack by terrorists will be much more critical than Hiroshima and Nagazaki, even if -- and this is far from certain -- the weapons used are less harmful than those used then, Japan, at the time, with no knowledge of nuclear technology, had no choice but to capitulate. Today, the technology is a secret for nobody. So far, except for the two bombs dropped on Japan, nuclear weapons have been used only to threatenEven if it fails, it would further exacerbate the negative features of the new and frightening world in which we are now living. Societies would close in on themselves, police measures would be stepped up at the expense of human rights, tensions between civilisations and religions would rise and ethnic conflicts would proliferate. It would also speed up the arms race and develop the awareness that a different type of world order is imperative if humankind is to survive. But the still more critical scenario is if the attack succeeds. This could lead to a third world war, from which no one will emerge victorious. Unlike a conventional war which ends when one side triumphs over another, this war will be without winners and losers. When nuclear pollution infects the whole planet, we will all be losers. 

No matter the probability you have to vote aff. 
Levi 07 (Michael A. Levi, April 19th, 2007, “How Likely is a Nuclear Terrorist Attack on the United States?” Council on Foreign Relations, http://www.cfr.org/publication/13097/how_likely_is_a_nuclear_terrorist_attack_on_the_united_states.html, DMintz)
Let me begin as I did last time by agreeing that a low probability of a nuclear terrorist attack is something that we must treat with more urgencythan our actions have reflected so far. It seems that we more than agree on this front. I’ll focus again on the question of probability. I am wary of taking “Dragonfire” at his word about the likely yield of a terrorist bomb, given that essentially everything else he said turned out to be a lie. No doubt a terrorist bomb might have a ten kiloton yield. But it might also have a much smaller one. In contrast with what Dr. Allison implies, a “fizzle” yield for the simplest type of nuclear weapon (a gun-type bomb as he rightly pointed out in his last post) is likely to be roughly ten tons, not one kiloton. Should this observation change the urgency with which we confront nuclear terrorism? Not a whit. As Dr. Allison will surely agree, even if such a bomb had far more limited physical effects than a ten kiloton device, its consequences would still be horrific. The prospect of mass destruction on a smaller scale is still something that should spur us to stronger action. Yet from a terrorist perspective the prospect of a fizzle or a dud might change things. Let me start by revisiting the question of terrorist aversion to failure—terrorist motivations are central to the likelihood of nuclear terrorism, and we seem to disagree on what they are. I have never asserted that terrorists will not attempt anything but “foolproof” plots. But there is a lot of territory in between foolproof and a 90 percent (or even 50 percent or 30 percent) chance of failure. Why might a group decide against a course of action with a 10 percent chance of killing tens or hundreds of thousands? A group might have better alternatives. An attack on public transportation that has a ninety-five percent chance of killing forty people is a straw man alternative to nuclear terrorism—certainly terrorist groups have intermediate and perhaps, from their perspectives, more compelling options, like suicide aircraft attacks, Madrid and London style bombings, and plots like the one using liquid explosives that failed last summer. Here is another possibility: In the wake of a full-blown nuclear plot, the international campaign against terrorism would likely step into a much higher gear. Would al-Qaeda accept a ninety percent chance of failing to kill more than a massive conventional bomb would while incurring a large risk of provoking a response that might cripple its ability to initiate other plots, nuclear or non-nuclear, in the future? We can’t know the answer, but there is no reason to assume that al-Qaeda would choose such a course.If we ignore the possibility that terrorists will be dissuaded by relatively small risks of failure, we are likely to dismiss a host of limited defensive options that might otherwise substantially lower the likelihood of nuclear terrorism. Rather than demanding a perfect defense—something that is unachievable—we should leverage what we know about terrorist psychology to minimize the odds of catastrophe.

Unilat Fails Laundry List
Unilateralism in space fails- only cooperation can solve WMD prolif, terrorism, climate change and prevent weaponization and miscalc

*Arbatov and Dvorkin 10- *Chair of the Nonproliferation Program of the Carnegie Moscow Center, **principal researcher at the Center for International Security at the Russian Academy of Sciences Institute of World Economy and International Relations

(*Alexei and **Vladimir, Carnegie Endowment for International Peace, “Outer Space: Weapons, Diplomacy, and Security”) 

Seventh, the United States possesses clear technical superiority in space at the moment, but an arms race in space could lead China, Russia, India, Brazil, and Japan, and possibly Iran, Pakistan, and others to balance it. Despite its superiority in space, the United States is also the country that depends most on the security of satellite support systems for its military and civilian activities. It would therefore have the most to lose. In the long term, the growing threat of a space arms race and the prospect of conflicts in space would inevitably lead to vertical and horizontal nuclear and missile proliferation, and create an irreversible crisis for the entire nuclear nonproliferation regime. Furthermore, if outer space, which lacks national borders, were to become filled with weapons, there would be a substantial danger of accidents, false alarms, command system malfunctions, and so on. In this era of globalization, the world is experiencing security problems that cannot be resolved unilaterally, especially through the use of military force. There is an urgent need for cooperation among the major powers and all responsible countries to resolve these issues as they seek to combat the proliferation of weapons of mass destruction, prevent international terrorism, carry out multilateral peacekeeping operations, verify compliance at major stages of the disarmament process, implement effective measures to address climate change and environmental issues, and take action to ensure energy and food security. This book underscores the importance of such cooperation in a new and expanding realm. 

Unilat-->Arms Race
Unilateralism in space can only lead to an arms race

Burzykowska 9- writer for the European Space Policy Institute, Polish Space Institute
(Anna, July, “Smaller states and the new balance of power in space” Space Policy Volume 25, Issue 3)

To sum up, the existing balance between space powers is a firm and stabilizing factor as long as individual space powers maintain the parity of defensive forces and stability of behavior based on reciprocity (taking into account the unique characteristics of space technology and the environment in which it operates.) Moreover, the application of space power theory, although based on ‘worst-case scenarios,’ tends to prevent great powers from underestimating the security environment that they are in. However, if the great powers misread the characteristics of the conditions for the way they balance power in the multipolar security environment, or overestimate threats, the chances are that they will fail to apply the best strategies to counter the vulnerabilities they feel they have. Therefore, in order to act effectively, they need to be able to absorb (conceptually, politically and practically) the security dilemma associated with the emergence of new spacefarers, which pertains to the uncertainty of alliance in a de facto multipolar system, and the likelihood of maintaining the status quo in relation to weaponization of outer space after the redistribution of power in space. Given that none of the individual countries has - at the moment – the arbitrary means at its disposal to maintain the exclusive character of the balance of power in space, their behavior may shift two ways: either to a unilateral expansion of influence (as opposed to self-restraint), which is likely to spiral into an arms race, or to mutual security guarantees (as opposed to self-reliance) among the status quo countries, which may instigate a new cooperative environment for space operations. 
US Space Leadership Declining
America’s space program is over, China is rising now and will surpass the US in space capabilities

Kwong 7/7/11, Senior advisor to the USC US-China Institute[Ray, “US Boldly Goes No More as China's Space Program Takes Off” http://blogs.forbes.com/raykwong/2011/07/07/u-s-boldly-goes-no-more-as-chinas-space-program-takes-off/, liam]

Unless there’s a financial miracle, America’s once-proud space program is effectively shutting down when shuttle Atlantis returns from its 12-day mission to the International Space Station. China, meanwhile, is cooking with rocket fuel. The fast-approaching end of the U.S. space shuttle program is about to leave America entirely dependent on its international partners to carry astronauts to and from space for the foreseeable future, just as a tenuous relationship with China—whose space program is advancing rapidly—hits an all-time low in the area of space exploration, says CBS News. Once the space shuttle program ends, NASA will have to hitch rides from Russia to get astronauts to the International Space Station at an extortionary price of $63 million per seat. (No word on oversized, overweight and excess baggage fees.) On the other side of the world, China, the third country to put a human into orbit on its own rockets, will be launching Tiangong 1, the first module of its own space station, as soon as September. They’ll be following up just weeks later with its first in-orbit docking attempt which, if successful, could mean China could have a fully operational space station by 2020. The station will accommodate a three-person crew, and will be roughly the size of NASA’s Skylab, the first U.S. space station. (During Skylab’s operational life, numerous scientific experiments were conducted aboard it, and crews were able to confirm the existence of coronal holes in the Sun. Thousands of photographs of Earth were taken, and records for human time spent in orbit were extended. Plans were drawn up to refurbish and reuse Skylab, using the Space Shuttle to boost its orbit and repair it; however, in 1979, before the shuttle was ready, Skylab reentered Earth’s atmosphere and disintegrated.) Tiangong 1 is in “final check” status and will be launched on a Long March 2F rocket from Jiuquan, a space center in the Gobi desert in northwestern China. The launch site is near the border between China’s Gansu and Inner Mongolia provinces. China’s civil space projects include not only the space station and the manned Shenzhou capsules that will carry its Taikonauts to it and back, but also deep space probes such as the Chang’e 2 probe, which flew out of lunar orbit on June 9 heading to a point almost a million miles from Earth. China also hopes to make its first moon landing within two years and to put an astronaut on the moon as early as 2025. The advances come as the United States retires the space shuttle and struggles to formulate a consistent policy regarding cooperation with the Chinese space program. NASA Administrator Charles Bolden visited China in October 2010, but a venomous clause inserted into the agency’s budget this year, in effect, prevented him from having any conversations of note.

Coop Sustainable

Empirically space cooperation snowballs – Cold War proves

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

*Griffin is (a former) NASA Admin

Dr Griffin said the US and China were now making the first tentative steps towards collaborating with each other on space exploration.

"We do have some early co-operative initiatives that we are trying to put in place with China, mostly centred around scientific enterprises. I think that's a great place to start," he said.

Five-year gap 

"I think we're always better off if we can find areas where we can collaborate rather than quarrel. I would remind your [audience] that the first US-Soviet human co-operation took place in 1975, virtually at the height of the Cold War."

"And it led, 18 years later, to discussions about an International Space Station (ISS) programme in which we're now involved."

Coop Good: Cost Sharing, Risk Spread, Tech Spread, & Political Interests 
Space cooperation good, four reasons: cost-sharing, risk-spreading, technology spreading, and political interests. 
CSIS 05- (Center for Strategic and International Studies, May 3, 2005, “The Still Untrodden Heights: Global Imperatives for Space Explorations in the 21st Century”, http://csis.org/files/media/csis/pubs/suth.pdf, DMintz)

B. International Cooperation 

International cooperation can both hinder and facilitate space exploration. It can add bureaucracy and create new risks that missions will be delayed or that costs will escalate. But cooperation, if effective, can reduce the cost-burden to any one nation, cast a wider net of technical expertise and ideas, and promote national strategic objectives beyond purely technical objectives. In this section of the report we consider the record of international cooperation, examine the general rationales for international cooperation and look at key challenges associated with implementing international cooperative activities. 

a. International Cooperation in Historical Context 

International cooperation in human space exploration activities began at a significant level in the early 1970s. The Apollo-Soyuz rendezvous mission served as an important symbol of superpower cooperation amidst the Cold War. The American and Soviet space programs both invited allied nations to participate in their human spaceflight programs in the 1970s and 1980s, and dozens of countries on both sides of the Iron Curtain put their first astronaut or cosmonaut in space as a result. The emerging European and Japanese space programs in the 1970s chose a path of autonomy in many areas for reasons of industrial development, but also initiated cooperative scientific exchanges with NASA. 

The decision to develop the Space Station Freedom was the first large-scale effort to expand international cooperation among human space exploration programs. The United States, Europe, Japan and Canada were the initial partners in this venture; Russia and Brazil joined the partnership in the 1990s. The renamed International Space Station (ISS) built over the last decade is the result of these cooperative activities. 

International cooperation on the ISS has had its share of successes, but has often been a problematic and difficult experience. From a scientist-to-scientist or engineer-to-engineer perspective, the experience has been generally favorable, as people living both on the Station and working on the ground in Houston, Korolev City, Noordwijk, and Tsukuba have learned to overcome language, cultural and in some cases political differences to work sideby-side on the project’s key technical and operational challenges. But at the organizational and political levels, cooperation has often been challenging, and issues of leadership, mission, cost-sharing, returns on investment, and technology transfer have hindered the broader performance of the ISS, which is now years behind schedule and has had cost overruns in the billions of dollars. 

 The experience of the ISS serves as both a foundation and a cautionary tale for future human space exploration activities. On a working level, relationships built out of ISS activities will serve as the basis for future cooperation. But unless the lessons of this experience are learned and absorbed, the risk is high that the same organizational challenges faced with ISS will continue to occur. 
In addition, new cooperative activities in human space exploration are likely to involve a wider range of partners than the ISS. China became a new entrant in the human spaceflight club in 2003. India’s space program is rapidly developing and has amassed advanced and often low-cost capabilities. A broad set of additional countries, large and small, will be interested in participating in new ventures. New models of international cooperation must accommodate these shifting realities, not merely improve in line with the political realities of the past. 

 b. Rationales for International Cooperation 

At the top level, the four most important rationales for international cooperation are costsharing, risk-spreading, technology-sharing, and political interests. 

Cost-sharing: The most obvious rationale for international cooperation is cost-sharing. Human space exploration activities are expensive, and the participation of multiple nations and space agencies can pool resources in pursuit of a common goal. Cost-sharing also includes efforts to take advantage of differences in labor and material costs across countries, and find efficient utilization of nations’ assets and resource bases. These cost-sharing benefits are often constrained in practice, due to countries’ decisions to make project allocation decisions based on political rather than economic imperatives, and due to the offsetting costs of additional transaction or project risk costs that arise from international cooperation.

Risk-spreading: Space exploration is inherently a risky activity – one in which the element of risk can be managed and mitigated but never eliminated. As a result, systems and missions for human space exploration are designed to eliminate single points of failure. International cooperation can be used to create duplicative capabilities that ensure that such failure in one area is unlikely to jeopardize the entire mission or project. Risk-spreading naturally runs counter to the objective of cost-sharing, but it is an important system objective for exploration activities. The most obvious example of this today is the International Space Station’s reliance on the Space Shuttle and the Soyuz for transporting humans to and from the station. The ISS has still been able to function since the Columbia accident and the grounding of the shuttle, due to the program’s ability to continue to rely on the Soyuz. 

Technology-sharing: No single country or region has a monopoly on the ideas or technical capabilities to bring humans to live and work safely in space. Space-faring nations possess varying levels of expertise on the key technical challenges for human space exploration. While the United States, Russia, and perhaps an emerging China have developed a broad portfolio of technological capabilities, Europe, Japan, and Canada have  chosen to direct their resources and capabilities towards niche areas of expertise. International cooperation allows a project to tap these unique capabilities and utilize the best resources available, regardless of national origin. It also affords countries with fewer resources or less technical capacity to develop specialized expertise that can contribute high quality, but more narrowly-focused capabilities to large complex problems. Canada’s decision to invest its technological resources in robotics is one of the best examples of a country that has chosen this path. 

Political Interests: International cooperation is often pursued as an end in itself – not simply as a means to improve efficiency or lower costs. A country’s strategic interests may provide the primary motivation for engaging partner nations in cooperative space ventures – and serve to bolster its national image, expand international ties, build strategic alliances, or increase the legitimacy of a project by broadening stakeholders beyond domestic interests (for a broader discussion of this subject, see Chapter IV). 

Coop Good: India Relations

US-India space cooperation can for the basis for future relationships

Mindell et. al, 08 – David A., Director of the Program in Science, and director of the Space, Policy, and Society Research Group at MIT (December 2008, Massachusetts Institute of Technology, “The Future of Human Spaceflight,” http://web.mit.edu/mitsps/MITFutureofHumanSpaceflight.pdf)RK

India has recently announced that it too is seeking an independent capability in human spaceflight, targeting 2014 for the first mission. Were an Indian human spacecraft, especially one with a rendezvous and docking capability, to become operational around 2015-2020 it could offer an option for crew transport to the ISS. NASA could build upon existing exchanges in space science and applications to collaborate in selected areas of human spaceflight. The recent nuclear deal between the United States and India has closely aligned the two countries on advanced technology. Human spaceflight could become a highly visible component of this relationship. NASA should actively engage the Indian Space Research Organization to explore possibilities for partnership in human spaceflight. In December 2008 India signed an agreement with Russia for joint human missions and development projects; the United States should consider similar arrangements. Such partnerships could bear fruit in the long term, for example, if India chooses to embark on human lunar missions after 2020.
Coop Good: Spills Over to Other Relations
US involvement is key—cooperation spills over to other areas of relations

-specific to china, india, russia

Sabathier et. al 6— senior associate with the CSIS Technology and Public Policy Program and former senior fellow and director of CSIS space initiative (September 18, 2oo6 ,Vincent G. Sabathier, D.A. Broniatowski, G. Ryan Faith, Center for Strategic and International Studies, “The Case for Managed International Cooperation in Space Exploration”, http://csis.org/files/media/csis/pubs/060918_managed_international_cooperation.pdf  , FS)

The ISS program, along with most international civil space endeavors, carries with it an element of diplomatic cachet and control. The participation of other nations in the program increases the diplomatic influence of participating na-tions and, therefore, the diplomatic utility derived from cooperation. In general, the more countries participate, the higher will be the utility. Nevertheless, not all countries are equal, and their individual utility value depends on world politics. For example, the utility of having Russia join the ISS program increased significantly after the breakup of the Soviet Union, when relations with a new Russia were at the forefront of United States foreign policy. To the extent that a symbol of cooperation with a given nation is valuable, utility will be delivered. As such, Indian participation in joint space exploration would send a strong signal to the world of good U.S.-Indian relations. This would simultane-ously increase Indian prestige by demonstrating their technological prowess. Similarly, Chinese participation in joint space exploration would signal growing cooperation between the two nations. The use of the ISS for a partnership between either of these nations would drastically increase its utility to those who support friendly relations. On the other hand, those who oppose closer U.S. relations with India or China are likely to oppose their entrance into the ISS program or into any other joint space exploration program. These diplomatic incentives may come at a cost for the cooperating nations; for example, China would likely have to make concessions in the form of more stringent tech-nology export controls and/or better observance of human rights standards. If space exploration is successfully used as a diplomatic tool to exert such “soft power,” its utility increases in proportion to the degree that it is successful in implementing a policymaker’s agenda. Similarly, the departure of a particular nation (or, if the United States chooses to cease participating, of all nations) will reduce U.S. utility to the extent that the aggregate symbol of cooperation is valued. 

Coop Good: Reduces Costs 
International cooperation in space reduces costs—that gets more nations on board

Sabathier et. al 6— senior associate with the CSIS Technology and Public Policy Program and former senior fellow and director of CSIS space initiative (September 18, 2oo6 ,Vincent G. Sabathier, D.A. Broniatowski, G. Ryan Faith, Center for Strategic and International Studies, “The Case for Managed International Cooperation in Space Exploration”, http://csis.org/files/media/csis/pubs/060918_managed_international_cooperation.pdf  , FS)

It is common knowledge that international cooperation in space exploration has the potential to reduce a partner’s costs by spreading the burden to other nations. Although additional overhead costs increase the overall cost of any international cooperative endeavor, these costs are spread among partners. As per-partner cost decreases, per-partner utility increases. Space exploration has proven to be an expensive activity. Indeed, the more that any given admini-stration and Congress must spend to maintain and/or expand the functionality of a program like the ISS, the less util-ity will be derived. Therefore, a nation will have an incentive to engage in international cooperation when doing so can reduce that nation’s costs. This is particularly true for nations whose space exploration budget is insufficient to execute their space exploration goals. Aside from the United States, and possibly China, international cooperation is necessary for all other space-faring nations simply due to the large costs involved. 

Coop Good: Heg, China Conflict, & Backlash

Cooperation best – it maintains heg and prevents China-US conflict without causing international backlash

Johnson-Freese, 04 - chair of the Naval War College’s National Security Decision Making Department (Spring 2004, Joan, Naval War College Review, “SPACE WEI QI: The Launch of Shenzhou V,” Vol. LVII, No. 2, pp. 121-145, http://www.dtic.mil/cgi-bin/GetTRDoc?Location=U2&doc=GetTRDoc.pdf&AD=ADA422479)RK
Justifiably, China is encouraged by its success, and it will continue its manned space efforts, for all the positive reasons already discussed. China also hopes for changes in its favor on the geostrategic Wei Qi board, now that it has joined the exclusive “club of three.” In interviews between the author and China Radio and Chinese print media, general questions about the U.S. attitude toward Yang Liwei’s flight quickly led to specific ones about how the launch might influence the administration, Congress, and the Pentagon in their dealings with China on issues like cooperation and export controls. Understanding the resistance to change in such perceptions, China has hedged its bets by continuing to remind the United States of its increasing technical capabilities in the military realm. In a 23 October 2003 People’s Liberation Army Daily article entitled “Space Is the Commanding Point for the Information Battlefield,” “information warfare” and “space supremacy” were cited as the key components of China’s battlefield “supremacy theory.” Cognizant that it is unable to match American capabilities, China continues to focus on countering the ability of a potential adversary— such as the United States—to employ fully its space assets. Clearly, the next move goes to the United States.
At the time of the Shenzhou V launch the United States had yet to decide what role, if any, manned space played in its own geostrategic plans. With regard to military space, however, the United States is neither undecided nor ambiguous in its goal—full-spectrum dominance. While that ambition offers the United States substantial strategic advantages, it also creates risks by impelling others to counter those advantages. China is considered the country with the highest potential desire and capability to counter U.S. space advantages. Because space is considered so critical to the futures of both countries, each considers it a zero-sum game, triggering an action-reaction cycle that threatens to escalate into an arms race of technology and countermeasure development.

While the United States can technologically mitigate some of the perceived risks from Chinese activities, others are better abated by political and diplomatic measures, or by proactive “shaping” to channel them into directions favorable to U.S. interests. For example, restricting Chinese access to Galileo navigation codes is out of the technical reach of the United States. Currently, however, Washington is not attempting to shape Chinese space activities through cooperation. While other countries, especially European countries, are trying to coax China into further opening the door to meaningful information sharing and cooperation in areas of mutual interest, the United States has remained intransigent.

Apparently, since rumors of consideration of a reinvigorated U.S. manned space effort began within two months of the successful Chinese launch, Washington realized that “doing nothing” was not an option. If the United States ignored the Chinese launch, China would simply seek out and likely find other countries more favorably disposed to working with it. That would leave the United States in the seeming position of having been “caught,” if not overtaken, by the Chinese in a manned space race driven by public perceptions, as well as the very real likelihood of more unwanted partnerships, of the Galileo variety, between China and third nations or groups, with the United States increasingly the odd man out. Although the American public was apathetic about Yang Liwei’s flight, the fickle nature of the public meant that could change. If the Chinese continued with manned space activity and the United States continued on an ambivalent path, the latter would eventually have to decide if it were comfortable with an overall first place in space but gold medals for China in manned space exploration and development. China’s technology would not have outpaced that of the United States, but its sustained political commitment would have. With the status quo not being an option, the relevance of how the United States would reinvigorate its program becomes critical. Simply announcing intent says little, as the devil is always in the details.

The United States can declare a space race, unilaterally developing a long-awaited manned program to return to the moon or a manned Mars mission, or some combination of the two. However, it is unlikely that the ISS partners would support a program developed without their input; in fact, their post–Shenzhou V congratulatory messages, especially those of Russia and Europe, suggest that they would support no program that excluded the Chinese. Further, the continuing financial and technical problems of the still-incomplete ISS make it unlikely that its sponsors will be anxious to commit themselves, even if invited, to an expanded manned program. ISS is struggling. Debate followed the 20 October 2003 arrival of the fresh crew at the station when it was disclosed that some NASA staff felt the station unsafe, because air, water, and radiation monitors, medical devices, and some other systems were ailing or broken. NASA management itself declared the overall station safe, at least temporarily. Clearly, however, ISS needs immediate attention and possibly additional funding.

The benefits to the United States of a competitive approach are the same kinds it enjoyed earlier with Apollo—prestige, technology development, and jobs in aerospace. At the risk of losing face and allowing the technology gap to grow, China would be pushed to put more money into its manned program and at a faster rate than it would otherwise have, thereby diverting it from military programs. It would be the equivalent of forcing the Soviet Union to spend money to counter Strategic Defense Initiative (“Star Wars”) technology. There are three drawbacks to this approach: Can the United States afford this kind of a program and maintain the requisite political will to fund it through completion? Is this really the best long-term strategy for long-term U.S.-China relations? Does, finally, the United States want to reinforce the view that it prefers unilateralism to multilateralism?

It can be argued that the United States does not really need to stay the course and bring a new space race to a conclusion; the Star Wars program was never completed but still significantly impacted the Soviet Union. But to start with anything less than full commitment sets up the program for failure. U.S. history is replete with visions and programs set forth from podiums and later forgotten. Further, programs are funded in support of policies. Historically, programs supporting policies primarily addressing political competition stand on tenuous ground. Apollo was such a program; when the policy of political competition with the Soviets changed, the reason for the program vanished, and its funding became precarious. Indeed, the last planned Apollo missions were canceled, even though prior missions had been astounding technical successes. From the Apollo and post-Apollo programs to Star Wars, the national aerospace plane to, unfortunately, the International Space Station, success has often been defined in terms other than program completion or potential for developmental follow-on.

Chinese officials often state that they will take an approach to space designed for long-term development and infrastructure, rather than one based on the Apollo model, which they characterize as visiting the moon and then abandoning the effort. Any new manned space program undertaken by the United States ought to be part of a continuing plan for development, not one with primarily short-term political goals. That being the case, the desire and ability to carry the economic burden alone must be considered. With a rising deficit, eighty-seven billion dollars as the first rebuilding bill in Iraq, an economy still in recovery, and the ongoing costs of the war on terrorism, that the American people would be willing to pay the entire bill for a manned space exploration program—no matter how much they conceptually liked it—is doubtful. As pointed out, manned space has been consistently viewed by the public as a good thing to do but low on the list of funding priorities.

Although wrapping a manned space program within a larger strategic vision is important and useful, political competition as a basis for that vision offers short-term motivation rather than long-term staying power, unless a race with China is in the best interests of the United States. But if spending the Soviets into bankruptcy unquestionably played a role in the fall of communism in the USSR, the subsequent years of near state failure in Russia were in the interest of no one, nor would it be to repeat the experience in China. If China as an economically developing state is threatening to the United States, a China near implosion would likely be even more threatening. Finally, a competitive approach would unnecessarily and undesirably feed into the pervasive perception of the United States pursuing a course of imperial unilateralism.
The other alternative focuses on cooperation as the strategic vision, and the how option. It is imperative that policy makers consider what has brought the United States success in shaping programs, and what has (most often unintentionally) pushed countries into directions later regretted—such as the development of the European Ariane rocket after the United States declined to launch two European experimental communications technology satellites in order to avoid competition with the U.S. communications satellite industry. The United States has a long and productive tradition of international cooperation in space. Especially in the areas of space science and remote sensing, the United States has historically viewed space as an opportunity to build bridges with countries while simultaneously co-opting them into working on areas of its choice rather than areas not to its liking. Cooperation is clearly the better option with China too— starting slow, perhaps in space science projects or environmental monitoring, but leading toward a larger role for the Chinese in a renewed strategic vision for manned exploration and development, as long as reciprocity and transparency are maintained.
Specifically, a U.S. proposal for a multilateral review and expansion of manned space exploration, from ISS to perhaps a lunar and even Mars mission, on an incremental and inclusive basis, would allow the United States to revitalize its manned space program and space leadership and to influence the future direction of the Chinese space program as well. This option would both counter the prevailing view of a unilateralist American geostrategic approach and allow for a paced, infrastructure development–focused approach without taking on unrealistic budget burdens. While there is the risk that international politics will intrude over time, it is counterbalanced by the vested interest in system stability such a program would give participants.

There would be resistance. Speaking at a meeting of the Space Frontier Conference in Los Angeles a few days before the Shenzhou V launch, for example, Congressman Dana Rohrabacher, a California Republican, called the mission a “disgrace,” citing China’s poor human rights record and charges that China’s space program and military applications had benefited from sensitive technologies supplied by American companies. Isolating China, however, reinforces a Chinese stance counterproductive to U.S. interests, as a world without China is simply not possible for the United States. American and Chinese interests frequently overlap—on North Korea and the global war on terror, for example, not to mention economics. While the U.S.-China trade deficit looms large in bilateral relations, even that represents engagement between the two countries that cannot be ignored and is indeed likely to expand. Further, other countries are clearly interested in working with China on space, regardless of the American stance. Therefore, the United States can either be involved and retain some measure of control through leadership, or watch from the sidelines.
The United States has an opportunity to step in, much as it did with Russia after the fall of the Soviet Union, and use space cooperation to its advantage. Bringing China incrementally into the larger international family of space-faring nations, to include eventually International Space Station participation and potentially even more, would not force the ISS partners to choose between working with China or the United States. Cooperation would tend to generate support for an international lunar or Mars mission, and it would establish the United States as the multinational mission leader. The United States should craft a new directive for the American space program, one based on the inclusion of other countries. An inclusive vision will give the nation an opportunity to assume the mantle of leadership in a mission that could inspire the world. On the larger, geostrategic Wei Qi board, cooperation is the best position for the United States and the future. 

Coop Good: Space Mil, Moon Race, Heg

Cooperating with China solves space militarization, prevents a moon race, and reasserts US hegemony
Mindell et. al, 08 – David A., Director of the Program in Science, and director of the Space, Policy, and Society Research Group at MIT (December 2008, Massachusetts Institute of Technology, “The Future of Human Spaceflight,” http://web.mit.edu/mitsps/MITFutureofHumanSpaceflight.pdf)RK

As China enters the human spaceflight arena, the United States now faces the potential of international cooperation in space with the newest spacefaring nation. 

Until now, China and the United States have had little cooperation in human spaceflight, indeed the United States has sought to isolate China on this issue, largely due to concerns about human rights and technology transfer. Continuing this policy could foster public perceptions, in both countries, of another race to the moon, creating political pressures on the U.S. space program and potentially bringing China additional prestige, soft power, and geopolitical influence for competing in a race that the United States won forty years ago. 

By contrast, cooperation with China in space could encourage the Chinese to open their space program and help end speculation about their intentions in space. It could also provide a disincentive for China to engage in a secret competitive space program. Cooperation could also begin to create some Chinese reliance on U.S. technology. It would, by definition, improve strategic communication between U.S. and Chinese space officials, leading to better understanding of the other side’s intentions and concerns. Engaging the Chinese aerospace and defense establishment in long-term, sustainable cooperation with the U.S. would ideally make them less prone to sudden unilateral provocative actions, such as the January 2007 anti-satellite test.

Any movement on the U.S. relationship with China in human spaceflight must be nuanced by consideration of the larger relationship, particularly regarding commerce and national security. Still, by pursuing cooperation the United States could reassert its role as the leader of global human space efforts and avoid a costly lunar space race and a dangerous space arms race. China would meet its goals of displaying technological prowess and raising national prestige by engaging with the world’s greatest space power. Dispelling the notion of a new race to the moon (or other destinations) will be beneficial for both the United States and China. The United States should begin engagement with China on human spaceflight in a series of small steps, gradually building up trust and cooperation.
Despite technical and political hurdles on both sides, such efforts could yield benefits for U.S. primary objectives. All would entail radical revision of the current situation of non-cooperation between the United States and China.

Coop Good: Conflict

Space cooperation spills over and solves conflict – Cold War proves 

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

*Griffin is (a former) NASA Admin

Recently, there has been increased cooperation between the US and China when sharing science and information. “We do have some early co-operative initiatives that we are trying to put in place with China, mostly centred around scientific enterprises. I think that’s a great place to start,” he said. Although many will view an early Chinese lunar mission as a NASA failure, both nations appear to be trying to forge close relationships that could possibly lead to joint space missions in the future. After all, even at the peak of the Cold War, the US and Russia began working on a common goal.

“I think we’re always better off if we can find areas where we can collaborate rather than quarrel. I would remind your [audience] that the first US-Soviet human co-operation took place in 1975, virtually at the height of the Cold War. And it led, 18 years later, to discussions about an International Space Station (ISS) programme in which we’re now involved.” – Dr Michael Griffin

Coop Good: Relations & Soft Power
International cooperation improves relations and boost US soft power

Mindell et. al, 08 – David A., Director of the Program in Science, and director of the Space, Policy, and Society Research Group at MIT (December 2008, Massachusetts Institute of Technology, “The Future of Human Spaceflight,” http://web.mit.edu/mitsps/MITFutureofHumanSpaceflight.pdf)RK

The primary objectives of exploration, national, and international prestige do not dictate exclusively national programs. Human spaceflight is sufficiently difficult and expensive that international collaboration may be the only way to accomplish certain goals. Although most countries’ space programs contain nationalistic rhetoric, most also recognize the benefits of cooperation. The United States has a long history of collaboration with the European, Japanese, Canadian, and other space agencies, which should of course continue.
International partnerships in human spaceflight represent the best use of science and technology to advance broad human goals and bring nations together around common values, hence they are a primary objective. The 1975 Apollo -Soyuz Test Project, for example, showcased an international gesture of cooperation between the United States and the Soviet Union at a time of tension between the nations. Through these and similar means, human spaceflight can be an effective instrument of global diplomacy.
United States should reaffirm its long standing policy of international leadership in human spaceflight and remain committed to its existing international partners. In a significant shift from current policies, such leadership should not be defined only as “first, largest, and in charge.” Leadership should also represent foresight in building new relationships and collaborations, and in setting an example for human spaceflight as a civilian enterprise. Given the public enthusiasm for human spaceflight around the globe, a clear perception of the United States as collaborating with other countries to accomplish goals in space would have far reaching benefits.
The United States should invite international and commercial partners to participate in its new exploration initiatives to build a truly global exploration effort, with significant cost sharing.
Coop Good: Russia over ISS
Cooperating with Russia on the ISS improves relations

Mindell et. al, 08 – David A., Director of the Program in Science, and director of the Space, Policy, and Society Research Group at MIT (December 2008, Massachusetts Institute of Technology, “The Future of Human Spaceflight,” http://web.mit.edu/mitsps/MITFutureofHumanSpaceflight.pdf)RK

The United States should continue to build a sustainable partnership with Russia to promote shared values, build greater credibility and confi dence in the relationship, and ultimately improve U.S. national and international security. Such a partnership would support Russia’s interest in prolonging the service life of the ISS until 2020 and cooperating on transportation elements of the lunar and Mars programs. A sustainable partnership could ensure utilization of the ISS, share costs and risks, help prevent proliferation, and help turn Russian public opinion in favor of collaboration with the United States in other arenas.
ISS Coop Good
Immediate commitment to ISS cooperation is a key signal of international commitment 
Sabathier et. al 6— senior associate with the CSIS Technology and Public Policy Program and former senior fellow and director of CSIS space initiative (September 18, 2oo6 ,Vincent G. Sabathier, D.A. Broniatowski, G. Ryan Faith, Center for Strategic and International Studies, “The Case for Managed International Cooperation in Space Exploration”, http://csis.org/files/media/csis/pubs/060918_managed_international_cooperation.pdf  , FS)

 International cooperation must be an integral part of the way in which the United States, and all space-faring powers, approach space exploration. Management of this cooperation up-front can have high payoffs in terms of both political and programmatic sustainability, diplomatic benefits, and ultimately, the development of free-market forces in space. The first step toward making the most of international cooperation in space exploration is the completion and utilization of the ISS.

The ISS program is not complete. Therefore, the program’s utility has not yet been fully realized. To the extent that a completed ISS is beneficial, the program will deliver positive utility. Nevertheless, for each passing year that these benefits are delayed, their perceived probability of delivering value is decreased, concomitantly decreasing their expected utility. Given that the ISS program is significantly over budget, 10 years behind schedule, and far from complete, we may expect that the practical benefits of ISS utilization may not be a major factor in current utility calculations. Similarly, many space exploration endeavors promise practical benefits that can only be delivered on time scales that are significantly longer than what is required to make an adequate business case. As such, we may assume that the purely economic benefits of space exploration are not the primary driver for exploration in the short term. Rather, space exploration is an activity that delivers immediate value in noneconomic areas, while allowing for longer-term practical and economic benefits. As will be demonstrated below, each of these benefits can be strength-ened through correctly managed international cooperation. 

US must commit to the ISS—key to space leadership
Sabathier et. al 6— senior associate with the CSIS Technology and Public Policy Program and former senior fellow and director of CSIS space initiative (September 18, 2oo6 ,Vincent G. Sabathier, D.A. Broniatowski, G. Ryan Faith, Center for Strategic and International Studies, “The Case for Managed International Cooperation in Space Exploration”, http://csis.org/files/media/csis/pubs/060918_managed_international_cooperation.pdf  , FS)

International cooperation in space exploration has the potential to provide significant benefits to all participants, par-ticularly if managed well. Benefits in the form of monetary efficiency, programmatic and political sustainability, and workforce stability will accrue to those partners who choose to approach space exploration as a mutually beneficial endeavor. Furthermore, international cooperation must be explicitly incorporated as an aspect, and goal, of a modern space exploration program to enable coordination prior to the construction of new hardware. Such coordination can happen on both the government and industry levels and allows for advance planning and standardization that can en-hance interoperability through the strategic use of redundancy. Finally, the promotion of a set of industrial standards for cooperation in space exploration will enable the exercise of leadership in future stages of the VSE. If the Vision for Space Exploration is to succeed, the United States, in particular, must engage its partners by reaffirming and strengthening its commitment to the International Space Station to maintain its diplomatic credibility for future explo-ration endeavors. 
Altair key to space leadership
Keeping Altair is vital to space leadership
Douglas, 10 - Flight Operations Team of the Advanced Composition Explorer mission being flown out of Goddard Space Flight Center (J. Paul, “Constellation Plan-B A Good Idea,” Space Talk Now, 3/5, http://spacetalknow.org/wordpress/?p=1710)

And finally there’s Altair. Able to transport astronauts to the surface of the moon, this spacecraft embodies the dream from which Constellation was born: to return humans to deep space. And it is upon this vehicle that NASA should, above all else, focus its resources and funding. This is where there is real research to be done, and this is where the agency can continue in another role to which it is ably suited: that of macro-economic enabler. Around this vehicle and its destination will arise the first space-based economy. Private enterprise will follow NASA to the moon, providing all manner of logistical support including everything from food to communication services. Along the way, the technologies transferred to that sector will enjoy a ceaseless process of improvement and cost reductions.

So here we are at a another crossroads. There is a critical choice to be made, and we had better get it right. This debate surrounds the continuation of our deep space program, not whether private enterprise should participate in manned space flight as so many of the so-called pundits have put it. Private enterprise will ascend. That much is a foregone conclusion. The wheels of progress cannot be stopped. But at the same time, we must not abandon the moon as we did 4 decades ago, lest those same wheels roll over us. Russia, China and yes, even India are poised to take up the challenge of building the first lunar settlement. The miraculous discovery of water there late last year is not lost on them, neither is the presence of abundant natural resources such as platinum for building hydrogen fuel cells for our next generation of automobiles or helium-3 for providing clean, renewable energy for an ever-increasingly energy-hungry world. And these are only two among many.

Pursuing a plan-b for keeping but restructuring Constellation is a good idea: one worthy of our best efforts. Canceling the program outright amounts to throwing out the baby with the bath water. The Administration is attempting to sell the idea that pouring funds and effort into the production of a heavy-lift rocket without interplanetary vehicles will, somehow, miraculously translate into a human presence in deep space down the road, but this is only so much vapor ware. It doesn’t add up, let alone provide any focus. Without Orion (or a commercial version) and Altair for transporting people into deep space then landing them on another world, we’re left stranded in low earth orbit again. The Apollo program teaches us what happens when you lose momentum. We’ve spent four decades playing catch up for that mistake. Let’s not make it again.

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

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

Cancellation Killed Leadership

Cancelling constellation cedes US leadership to Russia

AFP 7 – 20 – 11 (“ NASA fends off tears with shuttle's end in sight”, http://www.timescolonist.com/technology/space-shuttle/Astronauts+brace+emotional+shuttle+landing/5130502/story.html) 

WASHINGTON - NASA astronauts and engineers fought off tears Wednesday as Atlantis made its final approach toward Earth, bringing an end to the 30-year shuttle program and closing a chapter in human spaceflight. The shuttle was set to roll to a stop early Thursday, exactly 42 years after U.S. astronaut Neil Armstrong became the first human to step foot on the Moon as part of the Apollo 11 mission. Atlantis's landing will end an era of U.S. dominance in human space exploration, leaving Russia as the sole taxi to the International Space Station until a replacement U.S. capsule can be built by private industry. 

Cancellation Killed US-EU Space Coop
The Constellation cancellation utterly destroyed US-EU space cooperation – the US is perceived as an unreliable partner

Rendleman and Faulconer, 10 – *retired USAF Colonel  AND **President of Strategic Space Solutions, over 31 years in the aerospace industry (James and Walter, “Improving international space cooperation: Considerations for the USA,” Space Policy 26 (2010) 143-151, Science Direct)

8. Volatility in international and domestic politics

Some suggest the USA is an unreliable partner because its political processes and tradition of biennial and quadrennial elections bring uncertainty to international agreements. For example, in 2004 President George W. Bush unveiled his Vision for Space Exploration which put a near-term emphasis on returning humans to the Moon. International partners, especially in Europe did not immediately embrace this policy because they were more interested in performing Mars missions. However, after four years of international workshops, bilateral meetings, then intense hectoring and haggling, a collective “global vision” was forged with prospective partners, especially ESA. The new global vision outlined important roles for the partners to return to the Moon and reinvigorate lunar exploration. ESA worked to cajole its members to program funds to support the Vision. Then, just as ESA was announcing that its membership had synched its planning and programming roadmap to match the Vision’s, the USA, led by a newly elected internationalist president, announced interest in a radically different plan, that recently identified by the Augustine committee. The USA is now in the process of abandoning the Vision’s “lunar base” concept and moving to a “flexible path” to manned space exploration. The change has devastated the ESA partners. Similarly, about-turns and difficulties have been experienced in collaborative work on Russian rocket engines following the collapse of the USSR.
Leadership key to Code of Conduct 
US space leadership is crucial to increase support for a code of conduct

Foust 10 - editor and publisher of The Space Review (December 20, 2010, Jeff Foust, “Securing space security,” http://www.thespacereview.com/article/1746/1)

Even if the US decides to accept the draft EU Code of Conduct—which could lead to an international forum as early as next year where countries would be invited to attend and formally adopt it—space security experts see it as only an initial step in efforts to preserve the space environment for all users. Last month UCS released a report, Securing the Skies, which outlines the steps that the US in particular should take to improve space security and sustainability. The report’s recommendations range from a declaration that the US will not be the first to put weapons in space and stop any plans for space-based missile defense, to efforts to make satellites less vulnerable, to attack to export control reforms that make civil and commercial space cooperation easier. “Policymakers in the US and around the world are recognizing that the existing legal agreements and norms are not adequate to ensure the security and sustainability of space for the future, and that new international discussions are urgently needed,” said Laura Grego, UCS senior staff scientist, at the UCS event last week. One alternative to both the Code of Conduct and a full-fledged treaty would be specific space security “pledges” made by individual countries, said Meyer. Canada has proposed a number of such pledges, such as agreeing not to place weapons in space and refraining from destructive ASAT testing. “These ideas are seen to represent somewhat of a middle ground between the non-weaponization treaty option on the one hand and the ‘security-light’ measures of the EU Code of Conduct on the other,” he said. These pledges, while initially made unilaterally, could eventually be combined into a legally binding document, he said. Regardless of the approach used for space security—code of conduct, treaty, pledges, or something else—experts say the US role will be critical. “The position of the US, as a principal spacefaring nation, I think will be decisive in determining which, if any, of these channels will be activated in the near term,” Meyer said. “The US can’t solve this problem alone, but it can and should take the lead,” Grego said. She said the new national space policy “shows an encouraging awareness” of the issues of space security, but it needs to follow through with specific measures. “It needs either to initiate these efforts or to respond constructively to others’ initiatives so that progress can be made.” Rose, in his earlier Stimson Center comments, said that US leadership could be demonstrated by helping bring other “like-minded” countries to the table to agree upon a code of conduct or similar concepts. “That’s going to be the challenge in the coming year: how do you make this happen?” he said. “There are very few nations in the world that can get everybody—all the key players—together.” If the US makes a decision to support the EU Code, he said, “I think that is something that you would see the United States doing: getting everybody to sit down at the table together.”
AT: Relying On Other Countries Solves 

Reliance on other countries for space launches creates a perception of diminished leadership

Gaffney 7/7-  founder and president of the American Center for Security Policy, Washington Times columnist (Frank, July 7, 2011, “Obama's Legacy: Embolden Our Enemies, Undermine Our Friends”, http://www.newsmax.com/FrankGaffney/ObamaDoctrine-MuslimBrotherhood-HillaryClinton-Shariah/2011/07/07/id/402852)

A further impetus to the perception of a diminished America may come this week after Atlantis performs the planned final flight of a U.S. space shuttle. President Obama declined to keep the shuttles going, canceled the planned replacement platform for manned space flight and thereby condemned this country for the foreseeable future to reliance on Russian and perhaps, in due course, Chinese rockets to deliver our astronauts to the space station. 

AT: Relying On Russia

Relying on Russia for space launch is costly and increases the burden on Russia

Antonova 7/3- (Maria, reporter for AFP, July 3, 2011,“Russia gains edge in space race as US shuttle bows out”, http://www.physorg.com/news/2011-07-russia-gains-edge-space-shuttle.html
On July 8, four US astronauts will board the Atlantis shuttle for its last flight, wrapping up a three-decade-long programme in which the United States took turns to ferry supplies and crews to the ISS with Russia's Proton and Soyuz rockets. Henceforth, Washington will have to pay $51 million per seat in Russia's space capsules until a new crew vehicle can be built by private companies, which US space agency NASA has estimated could be between 2015 and 2020. Davydov of the space agency Roskosmos rejected any talk of rivalry, however, emphasizing that the ISS was primarily a story of successful international cooperation. "I cannot think today of another international space project that is so effective in its scale, its significance and its results as the ISS," he said. While Russia gains a symbolic victory, it will be a costly one, with the obligation to build more space ships to go back and forth to the ISS eating up a budget that could be spent on other projects. Unlike the reusable NASA shuttles, the Russian Soyuz space capsules are single-use, except for the section in which spacemen return to Earth. The situation is "not very convenient because it lays a heavy burden on Roskosmos's production capacities," space industry expert Igor Marinin told AFP. Roskosmos this year declared its budget as $3 billion, a fraction of NASA's massive $18.5 billion budget.  And it has faced embarrassing setbacks, including the failure of several satellite launches that led to the sacking of the long-serving space chief Anatoly Perminov in April. 

Canceling Constellation made us reliant on Russia – that diminishes US leadership and perceptively loses the space race

Gomez 7/5- (David, contributor to TG Daily, July 5, 2011,“Russia has the edge in the space race now”, http://www.tgdaily.com/opinion-features/57034-russia-has-the-edge-in-the-space-race-now)

The Olympics aren’t until summer 2012, but the United States is now losing an important race. The U.S. has fallen behind Russia in the all-important space race. As you may already know, the U.S. is winding down its shuttle program, and that means that Russia will soon have complete control of access to the International Space Station. According to a report by AFP, the Russian space agency isn’t celebrating; they’re allegedly playing down any sense of triumph. But the fact of the matter is that U.S. astronauts will have to depend on Russia to gain access to the ISS. They will also have to pay Russia to get seats in their Soyuz space capsules.  "We cannot say that we have won the space race, but simply that we have reached the end of a certain stage," the deputy head of the Russian space agency, Vitaly Davydov, said in an interview. On July 8, four US astronauts will board the Atlantis shuttle for its last flight. They will wrap up a three-decade-long program where the U.S. took turns to bring supplies and crews to the ISS with Russia's Proton and Soyuz rockets. The U.S. will have to pay Russia $51 million per seat in their space capsules, which is needless to say, very pricey. NASA thinks that a new space crew vehicle could be built by private companies sometime between 2015 and 2020. Maybe the Russians aren’t celebrating in public, but you know damn well that the significance isn’t lost on them. At one time the space race defined America’s greatness, and now another industrialized nation can simply chalk it up as one of the many advantages they have over the U.S. in the post 9/11 era. You can add China to that rapidly growing list as well; they sent a crew to space in 2003. It seems like there is an article like this related to the U.S. every week, but my, how the mighty have fallen. It’s pretty sad to think that as the U.S. finishes celebrating its independence, reality is setting and we have to face the fact that our "space program" is now dependent on Russia. I think that the space race is extremely important for all of mankind, but when the wealthiest country in the world is cutting most of its budget for their space program I’d say that’s a very telling event. Economic problems and budget problems are causing our status in the world to fall, and they need to be taken seriously. 

Russian monopoly over access to ISS is concerning – high costs and tensions

Hotz 7/7- (Robert Lee, science columnist for the Wall Street Journal, July 7, 2011,“Shuttle’s Last Flight Leaves Russia With Space Monopoly”, http://dl2a, f5jf3e.search.serialssolutions.com.proxy.lib.umich.edu/?ctx_ver=Z39.88-2004&ctx_enc=info%3Aofi%2Fenc%3AUTF-8&rfr_id=info:sid/summon.serialssolutions.com&rft_val_fmt=info:ofi/fmt:kev:mtx:journal&rft.genre=news&rft.atitle=Shuttle%27s+Last+Flight+Leaves+Russia+With+Space+Monopoly&rft.jtitle=Wall+Street+Journal+%28Online%29&rft.au=Robert+Lee+Hotz&rft.date=2011-07-07&rft.issn=1538-6732&rft.externalDBID=WSJO&rft.externalDocID=2392406591)

Circling the Earth every 90 minutes, the International Space Station is the most expensive project ever assembled in space. Within days, it will hang by a single, costly thread. And Russia, the U.S.'s historic rival in space, is holding it. The last U.S. space shuttle is scheduled to blast off Friday. After that, the U.S. and other nations will rely on vintage Russian spacecraft to ferry their astronauts to the $100 billion station. Russia will hold a monopoly over manned spaceflight, and tensions already are rising. The Russians are in the process of nearly tripling the cost of using their Soyuz crew capsules for transport to the orbiting base, and other countries have little choice but to pay up. "We are not in a very comfortable situation, and when I say uncomfortable, that is a euphemism," said Jean-Jacques Dordain, director general of the European Space Agency, one of five international agencies that jointly manage the orbiting laboratory. "We made a collective mistake." The Soyuz represents the triumph of a low-cost approach to human space exploration. The Russian capsules are launched on massive expendable rockets, carrying astronauts in a kind of guided cannonball to and from orbit. By contrast, the U.S. built its space program around the most complex flying machine ever, the reusable space shuttle. While the U.S. has spent $209.1 billion on the space shuttle since its inception, the entire Russian space program currently costs just $2 billion a year. "Today, reusable ships are a very expensive pleasure, and economically they're not really justified," Vladimir Popovkin, the newly appointed head of Roskosmos, the Russian space agency, told a Russian newspaper last month. Officials at Roskosmos didn't provide comment for this article. 

Ext-Asteroid Impact

Asteroid strike is inevitable- its just a question of whether or not we are prepared

Cox and Chestek ’96 (Donald W., Doctor in Education and James H., Professional Engineer, “Doomsday Asteroid: can we survive?”, Print)//DT
We live in a cosmic shooting gallery. Somewhere out in the netherworld of deep space, hurling toward Earth, is a doomsday rock. The question now is not just detecting it, but what can be done to possibly nudge it off course by one means or another before it strikes the Earth and annihilates a large part—if not all—of humanity. Such a doomsday asteroid could severely disrupt life on Earth, not only for humanity, but for the other species of plants, fish, birds, and ani​mals. Although no astronomer has yet located the killer object (which will be a mile wide or larger) headed for us, it is inevitable, according to most astronomers, that one will eventually appear. Large Earth-crossing aster​oids slam into our home planet every 300,000 to a million years, which means that there is approximately one chance in 6,000 to 20,000 of a cataclysmic impact during the next half century. In other words the Earth has a much better chance of being struck by a large asteroid than most of us have of winning big in the lottery (the chances in the latter case arc usually one in millions). Dr. Tom Gehrcls, a professor of lunar and planetary science at the University of Arizona who heads a team of astronomers that search the sky for such killer asteroids, says. "Eventually it will hit and be cata​strophic. The largest near-Earth one we know of is 10 kilometers in diam​eter (or about 6.2 miles) wide. If such a thing like that hit, the explosion would be a billion times bigger than Hiroshima. That's a 'whopper!' ": This new field of research in the heavens, once pooh-poohed by its detractors as laughingly paranoid, has grown in size and respectability dur​ing the decade of the 1980s. In 1989, an asteroid, a mere half-mile wide, crossed the Earth's path, coming within an uncomfortably close distance. "The Earth had been at that point (in space) only six hours earlier," a House Committee report noted. "Had it struck the Earth it would have caused a disaster unprecedented in human history. The energy released would have been equivalent to more than 1,000 one-megaton bombs."1
Detection allows us to develop deflection tech with sufficient time

LEWIS 1996 -  professor of planetary science at the University of Arizona's Lunar and Planetary Laboratory (John S., Rain of Iron and Ice, p. 183-222)
This network of stations will discover and track our 200.000 asteroids. The survey will not be complete after twentv or thirty years because some of these bodies are in orbits that do  not make observationally favorable passes by Earth during that time, and of course some will be missed because of poor weather or telescope downtime. Nonetheless, the survey will be more than 90 percent complete in this time, and will continue to improve with longer periods of observation. The average death rate from bodies of this size is about 1,000 per year for tsunamis and 500 per year for continental impacts. The rate of saving lives would be about 90 percent of this number (10 percent of the impactors remain undiscovered), or 1,350 people per year. With expenses of about $600 million spread over the first twenty years of intensive search, the budgetary impact is about $30 million per year, or $22,000 per life saved. This is a very reasonable cost for a life-insurance policy. But loss of life is not the only consideration. In general, the decision whether to take action against a threatening impactor would be partially based on lethality and partly based on the projected cost of the physical damage that would be done by the impact compared to the cost of taking actions to divert the body and avoid an impact. The mean time between such impacts is thousands of years, and the lime to find and catalog these bodies is decades. The probability that we will discover an object of this size on a collision course less than a year before it is due to strike Earth is about 0.01%. There is only a 2% chance that the threatening body will be discovered less than two hundred years before its impact. The most likely result is that the most threatening object discovered will not collide with us for several thousand years after its discovery. This gives us more than ample time to learn all we need to know about the body, and to develop the most appropriate technology and hardware to deal with it.
Asteroid Impact Calc
Asteroids shatter standard risk analysis—vote aff no matter how low the probability is
POSNER 2004 (Richard, US Court of Appeals judge and Senior Lecturer at the University of Chicago Law School, Catastrophe: Risk and Response  249-250)
Even if our insouciant reaction to small probabilities of great losses is accepted as an authentic basis for estimating the value of life in most such situations, the reaction may not generalize to ones in which the loss, should it materialize, would be the near or total extinction of the human race.  If the annual probability of an asteroid collision that would kill 6 billion people is only 1 in 75 million, the expected number of deaths worldwide is only 80 per year, which may not seem a large enough number to justify the expense of an effective defense against an asteroid collision. (This of course ignores smaller but still lethal collisions; but read on.) But if there is a minute chance that the entire human race, both current and future, would be wiped out, together with all or most of the world’s animal population, we (the ambiguous “we” of policy analysis, but there it may represent dominant public opinion) may think that something should be done to eliminate or reduce the risk, slight as it is, beyond what a standard cost-benefit analysis  would imply; may be willing, if the risk and the possible responses are explained carefully, to incur some cost in higher taxes or otherwise to reduce the risk.

Coop Solves Warming (I/L)

International cooperation on climate monitoring provides robust data that’s critical to policy changes. 

Lewis et al., 2010

[James A., Director and Senior Fellow, Technology and Public Policy Program – CSIS, Sarah O. Ladislaw, Senior Fellow, Energy and National Security Program – CSIS, Denise E. Zheng, Congressional Staffer - Salary Data, “Earth Observation for Climate Change,” June, http://csis.org/files/publication/100608_Lewis_EarthObservation_WEB.pdf]
 There has been speculation for more than a century on how human activity may change the Earth’s climate. The era of speculation is over. If there has been any surprise, it has been that the pace and scope of change caused by “anthropogenic influences” have proven to be more rapid than expected. While skeptics remain, most observers now agree that human activities (particularly the burning of carbon fuels and deforestation) contribute to and accelerate climate change. There is now broad consensus that national interests are threatened by climate change. Concern over the effect of climate change led to a discussion over its implications for national security and international stability.1 Many studies agreed that climate change creates new risk for national and economic security, as a result of dislocation of populations or a scarcity of resources such as water or food. To the extent climate change is a national security problem, it is a problem that is not amenable to solution by military tools. Instead, progress will depend on diplomacy, science, and technology. Climate change is a global problem. A global response is necessary, using existing or new vehicles for cooperation. While there is broad consensus that national interests are threatened by climate change, turning this consensus into meaningful action will be difficult. Negotiation takes place in the context of competing national economic interests. The countries most vulnerable to the effects of a changing climate, mostly developing countries, do not have the capacity to cope with these changes and look to developed countries for assistance. Our understanding of how to mitigate and adapt to climate change is still at an early stage. Remedies have been identified, but their effectiveness has yet to be measured. Finally, the data necessary for assessing the effect of these efforts and the mechanisms for sharing that data are partial and incomplete, designed to inform science and not policy. There is still a great deal we do not know about the local and global effects of climate change. Several recent studies identified gaps and weaknesses in climate science activities. One of the main conclusions of this research is that climate science to date has been geared toward fulfilling needs within the scientific community rather than meeting the needs of decisionmakers who must determine how to adapt and respond to a changing climate. Managing climate-related risks requires accurate, robust, sustained, and wide-ranging climate information. Sustained and continuous observations are needed for researchers to evaluate and test climate model accuracy and to identify causes of particular elements of climate change. The international community must address four key uncertainties and gaps in climate research if we are to significantly improve our confidence in climate change prediction and understanding: 2 ■■ Incomplete global data sets for analysis and modeling uncertainties restrict the types of studies that can be performed. ■■ The lack of observational data restricts the types of climate change that can be analyzed. ■■ Multi-decadal changes in daily temperature range are not well understood. ■■ Confidence in attributing some climate change phenomena to anthropogenic (man-made) influences is limited. These gaps and uncertainties are directly related to the availability of adequate Earth observations. Earth observation provides the evidence necessary for informed decisionmaking. It supports the monitoring and verification of emission reductions. A comprehensive and global perspective in climate monitoring is needed to understand the interconnectivity of Earth’s terrestrial, atmospheric, and oceanic systems. Understanding the climate problem requires accurate, robust, sustained, and wide-ranging climate information. Masses of data are already collected for atmospheric, oceanic, and terrestrial phenomena.3 These data are shared among the research community through various international data centers, but the informational needs of policymakers are different from those of researchers. The primary requirements for policy are timely and consistent access to data for assessing actions and reducing uncertainty. The data (and improved models to use that data) that policymakers will need fall into several categories: ■■ Trend data that track the shrinking of the polar ice caps or forests, the presence of gases in the upper environment, or changes in ocean temperature or currents. Depending on the adequacy of predictive models, these data would allow assessment of the rate and nature of climate change. ■■ Regional data that enable the identification of specific regional problems to allow for tailored solutions or aid programs. The need for cross border collection complicates the gathering of these regional data. ■■ Effects assessment data that would reduce uncertainty and allow policymakers to determine whether mitigation or adaptation policies implemented to address climate change are having any effect. ■■ Compliance data to monitor progress in support of an agreement. One of the lessons of the recent climate negotiations in Copenhagen is that ensuring compliance with any future agreement to limit emissions will be politically sensitive for some countries and beyond the technical or financial means of many others. ■■ Planning data that provide consistent and timely information that insurance companies, farmers, urban planners, major corporations, and others will need to reduce uncertainty. These data would allow local planners, governments, businesses, and private sector consumers like the insurance industry to assess the likelihood of certain impacts and conduct cost-benefit analysis of different response options (see appendix A for a more detailed discussion of such options). On the international level, this type of regional information is necessary for determining which areas of the world will be most affected and should receive a higher priority for aid, financing, technology, and capacity building. Monitoring and verifying of greenhouse gas (GHG) emissions is of particular importance. Reaching an agreement to reduce greenhouse gas emissions is complicated because of the inherent scientific uncertainty and incomplete understanding of the carbon cycle and warming of the Earth. Recent scientific advancements, however, allow us to conclude with a high level of certainty that climate change and global warming are unequivocal and that the primary driver is carbon dioxide produced by burning of fossil fuels and, to a lesser degree, by deforestation; Currently, identifying trends in GHG emissions relies on weaving together data collected from existing ground-based networks and space-borne instruments, using a process called “trace-transport inversion.” As the United States and other nations consider whether to adopt cap-and-trade policies, they will need a coordinated and efficient system for collecting and distributing data to support carbon markets and to promote transparency and accountability through accessible public information. Better climate information has helped us move beyond the question of whether action to manage climate change is warranted to what types of actions and polices are needed. Information is key to an effective approach to climate change. At a national and international level, many countries are preoccupied with how to ensure that decisionmakers and user communities have access to the types of information that will make the climate efforts successful. This includes coordinated systems for Earth observation, enhanced modeling capabilities, an organizational structure that allows science to be more responsive to relevant policy questions or functions, and places where information can be gathered and made accessible to broad-based user communities. Meeting the needs of climate policy requires a transformation in how climate research is incorporated into public policymaking.4 

Only the US has the influence to mobilize global solutions. 

Ivanova* and Esty** in 8 - *Assistant Professor of Government and Environmental Policy at The College of William and Mary and the Director of the Global Environmental Governance Project at the Yale Center for Environmental Law and Policy, and **Hillhouse Professor of Environmental Law and Policy at Yale University (2008. “ Reclaiming U.S. Leadership in Global Environmental Governance ” Vol 28 No. 2. http://mxivan.people.wm.edu/Ivanova&Esty-SAIS%20Review-2008.pdf)

In this article, we address these core questions. We argue that the next President of the United States must re-engage with other nations. Success in protecting the planet from climate change cannot be achieved by the United States acting on its own. International cooperation is essential. Similar collaborative efforts at the global scale will be required to protect the planet’s biological diversity, restore the vibrancy of the world’s fisheries, prevent the spread of persistent organic pollutants, conserve forests, and other issues that are inescapably trans-boundary in nature. We contend, moreover, that not only is U.S. participation critical, but U.S. leadership is crucial and necessary to achieve successful environmental outcomes. The U.S. environmental footprint is larger than any other country’s. The United States consumes a disproportionate share of the world’s energy and natural resources. With less than 5 percent of the world population, the United States uses 25 percent of the world’s fossil fuel resources—accounting for nearly 25 percent of the world’s annual coal burning, 26 percent of the world’s oil, and 27 percent of the world’s natural gas. 3 It also accounts for 18.5 percent of the consumption of global forestry products and 13.7 percent of the world’s water usage. The United States is in a unique position. Given its economic and strategic power as well as its financial and technological prowess, U.S. leadership could influence international environmental policy and promote effective environmental governance. Conversely, the record of the past fifteen years has demonstrated that “when the United States declines to exercise leadership, the impact is significant.” 4 Little progress is made without the United States. Reasserting global environmental leadership, however, will not be easy for the next U.S. president. There are considerable domestic challenges 60 SAIS Review SUm m eR–Fa l l 2008 as the U.S. public remains deeply ambivalent about international entanglements and international organizations—even those related to protecting the planet 

Warming Impact Calc 

Even 1% risk justifies action -- the consequences are too big.

Strom, 2007 

[Robert, Prof. Emeritus Planetary Sciences @ U. Arizona and Former Dir. Space Imagery Center of NASA, “Hot House: Global Climate Change and the Human Condition”, Online: SpringerLink, p. 246]
Keep in mind that the current consequences of global warming discussed in previous chapters are the result of a global average temperature increase of only 0.5 'C above the 1951-1980 average, and these consequences are beginning to accelerate. Think about what is in store for us when the average global temperature is 1 °C higher than today. That is already in the pipeline, and there is nothing we can do to prevent it. We can only plan strategies for dealing with the expected consequences, and reduce our greenhouse gas emissions by about 60% as soon as possible to ensure that we don't experience even higher temperatures. There is also the danger of eventually triggering an abrupt climate change that would accelerate global warming to a catastrophic level in a short period of time. If that were to happen we would not stand a chance. Even if that possibility had only a 1% chance of occurring, the consequences are so dire that it would be insane not to act. Clearly we cannot afford to delay taking action by waiting for additional research to more clearly define what awaits us. The time for action is now.

Monitoring Good: Oceans 
Earth monitoring is necessary to prevent ocean collapse. 
Robinson, 2010 (Ian, 2010, Discovering the Ocean from Space [electronic resource] The unique applications of satellite oceanography / by Ian S. Robinson., BA and MA Mechanical Sciences, Cambridge University, PhD Engineering Magneto-hydrodynamics, University of Warwick, 1973, Higher and Senior Scientific Officer, Institute of Oceanographic Sciences, Bidston, Lecturer, senior lecturer and reader, University of Southampton Department of Oceanography, Head of Department of Oceanography, Professor, University of Southampton School of Ocean and Earth Science, Professorial Fellow, Ocean and Earth Science, University of Southampton, JPL) **we don’t endorse gendered language. 

The ocean of planet Earth still holds many secrets. This book aims to show its readers how the use of remote-sensing devices on Earth-orbiting satellites has revealed hitherto unseen aspects of the sea. It points to new ways of understanding the ocean and new insights in ocean science, which have developed only since Earth observation (EO) technology granted us a unique vantage point in space from which to measure aspects of the ocean. It demonstrates the applications of ‘‘satellite oceanography’’, showing it to be an exciting tool which in future should unlock more of the ocean’s mysteries. It also describes how the particular sampling capabilities of sensors above the Earth can be put to work in the more operational tasks of monitoring, forecasting, and managing the marine environment. After a century in which explorer-scientists reached every part of every continent over land and ice we generally accept that there remain no significant geographical discoveries to be made in our world. After four decades of increasingly sophisticated technology—which have enabled us to descend into the ocean deeps, fly through the highest parts of the atmosphere, and probe the planet’s interior with geophysical tools—there is also a tendency to assume that the science of the Earth and its environment is broadly understood, apart from clarification of some details. As a consequence popular opinion now looks beyond the Earth for a ‘‘final frontier’’ to explore. Indeed, such is the readiness to believe that the behavior of our own planet is known and predictable, that political leaders in technologically advanced nations talk of adopting the exploration of our neighboring planet Mars as a project to inspire the pioneering spirit of their people and to stimulate new technological endeavor. Yet it is profoundly mistaken to overlook the outstanding scientific challenges which still remain to understand the science of the Earth as a system. Moreover, it is foolish to ignore mankind’s urgent requirement to be able to monitor and predict changes of our own global environment, for on this will depend the future stability of human civilization.

Marine ecosystem degradation puts humanity on the brink of extinction -- destructions occurring rapidly. 

Black, 6-20-2011 

[Richard, 6/20/11, “World's oceans in 'shocking' decline,” Environmental Correspondent at BBC News, JPL]
The oceans are in a worse state than previously suspected, according to an expert panel of scientists. In a new report, they warn that ocean life is "at high risk of entering a phase of extinction of marine species unprecedented in human history".  They conclude that issues such as over-fishing, pollution and climate change are acting together in ways that have not previously been recognised.  The impacts, they say, are already affecting humanity.  The panel was convened by the International Programme on the State of the Ocean (IPSO), and brought together experts from different disciplines, including coral reef ecologists, toxicologists, and fisheries scientists.  Its report will be formally released later this week.  "The findings are shocking," said Alex Rogers, IPSO's scientific director and professor of conservation biology at Oxford University.  "As we considered the cumulative effect of what humankind does to the oceans, the implications became far worse than we had individually realized.  "We've sat in one forum and spoken to each other about what we're seeing, and we've ended up with a picture showing that almost right across the board we're seeing changes that are happening faster than we'd thought, or in ways that we didn't expect to see for hundreds of years."  These "accelerated" changes include melting of the Greenland and Antarctic ice sheets, sea level rise, and release of methane trapped in the sea bed. Fast changes  "The rate of change is vastly exceeding what we were expecting even a couple of years ago," said Ove Hoegh-Guldberg, a coral specialist from the University of Queensland in Australia. Some species are already fished way beyond their limits - and may also be affected by other threats  "So if you look at almost everything, whether it's fisheries in temperate zones or coral reefs or Arctic sea ice, all of this is undergoing changes, but at a much faster rate than we had thought."  But more worrying than this, the team noted, are the ways in which different issues act synergistically to increase threats to marine life.  Some pollutants, for example, stick to the surfaces of tiny plastic particles that are now found in the ocean bed.  This increases the amounts of these pollutants that are consumed by bottom-feeding fish.  Plastic particles also assist the transport of algae from place to place, increasing the occurrence of toxic algal blooms - which are also caused by the influx of nutrient-rich pollution from agricultural land.  In a wider sense, ocean acidification, warming, local pollution and overfishing are acting together to increase the threat to coral reefs - so much so that three-quarters of the world's reefs are at risk of severe decline.      The challenges are vast; but unlike previous generations, we know what now needs to happen”   Life on Earth has gone through five "mass extinction events" caused by events such as asteroid impacts; and it is often said that humanity's combined impact is causing a sixth such event.  The IPSO report concludes that it is too early to say definitively.  But the trends are such that it is likely to happen, they say - and far faster than any of the previous five.  "What we're seeing at the moment is unprecedented in the fossil record - the environmental changes are much more rapid," Professor Rogers told BBC News.  "We've still got most of the world's biodiversity, but the actual rate of extinction is much higher [than in past events] - and what we face is certainly a globally significant extinction event."
Ocean collapse causes extinction. 

Donahue, 3-7-2011 

[James, 3/7/11, “Pushing The Mother’s Reset Button,” published author of five books, former reporter for The Times Herald, JPL]
It is no secret that our planet is overpopulated and that the human existence has taxed the Mother Earth’s ecological system to the limit. The air, land and our seas are polluted, the planet’s resources are almost used up, our glaciers and icecaps are on meltdown, the weather is going through dramatic change, wildlife is going extinct, and most people are acting as if nothing is wrong.  The big news story should be the looming threat of human and life extinction on our planet. Instead the talking heads devote hours to political issues, the wars that rage on and on, the economic crisis and what popular starlet has been arrested for being in possession of some illicit narcotic.  The news anchors are no longer completely ignoring the weather, however. They cannot look the other way when hurricanes and typhoons ravage the land, when heavy rains flood and bring mudslides down over entire towns killing hundreds, and when mile-wide tornadoes march across the landscape flattening everything in their paths. They no longer can ignore the extreme killing heat waves and the severe arctic winter blizzards that sweep the landscape. Somehow they are still refusing to connect this extreme weather to the human footprint.  A disconcerting article by Jeremy Hsu, senior science writer for the Internet web magazine LiveScience, maps a belief by some researchers “that effects of humans – from hunting to climate change – are fueling another great mass extinction. A few go so far as to say we are entering a new geologic epoch.”  What Hsu wrote is that geologists find evidence that the planet has gone through numerous mass extinctions over the ages that dramatically changed the diversity of species found in oceans around the world. He says this has been found mostly in the fossil records. The warning is that humans are driving animals and sea life to extinction, and consequently altering the entire ecosystem of the planet.  Once the ecosystem is gone, is there anything to save the human race from plunging into extinction along with the animals? When we think about it, humans may have a soul that makes them uniquely linked to spiritual powers, but we all occupy animal bodies born on the Mother Earth and totally dependent upon her for life in this three dimensional existence. We must breathe clean oxygen-filled air, drink clean water and eat food produced from living plants and animals to sustain life.  Indeed, we are all aware that great beasts like the dinosaurs, saber-toothed tigers, mastodons and a wide variety of other strange plants and animals lived on this planet before humans arrived. Something occurred that caused a mass extinction of all of those living creatures. Now scientists are finding evidence that the world was filled with other types of life even before the age of the dinosaurs, and that they also appear to have gone extinct.  Thus Hsu is suggesting that the planet has a natural reset button that gets pushed every so many hundred thousand years that dramatically changes the diversity of species and possibly cleans up the messes left behind by the outgoing epoch.  He suggests that the “major changes in global temperatures and ocean chemistry, increased sediment erosion and changes in biology that range from altered flowering times to shifts in migration patterns of birds and mammals and potential die-offs of tiny organisms that support the entire marine food chain” may be the trigger that starts the planet’s reset button.  If he is correct, the irony is that all of the changes listed above appear to have been brought about by human activities. Thus we may be recklessly setting ourselves up for a mass extinction event and are refusing to take a serious look at what we are doing to our planet and ourselves.

Monitoring Good: Ozone 
Climte monitoring provides the best ozone data. 

CFC, No date (College of Forestry and Conservation, “NASA Launches Aura Satellite to Monitor Ozone in the Upper and Lower Atmosphere,” http://www.cfc.umt.edu/primenet/Assets/Announcements/News/NASA%20LAUNCHES%20AURA%20SATELLITE%20TO%20MONITOR%20OZONE%20IN%20THE%20UPPER%20AND%20LOWER%20ATMOSPHERE.pdf, asb)

NASA launched the Aura satellite in June 2004 to track atmospheric conditions, from the upper ozone layer, which guards against solar radiation, to the air near the ground that people breathe. Aura is the third and final addition to a series of major satellites making up NASA's Earth Observing System. The other two "missions" include the Terra satellite, which monitors land-based processes, and Aqua, which observes the oceans and water cycle of Earth. The spacecraft carries four instruments that will survey the atmosphere from top to bottom, including monitoring ozone in its good and bad forms. In the upper atmosphere, ozone in the stratosphere provides a protective barrier to harmful ultraviolet radiation from the Sun. In the troposphere, the atmospheric layer that goes from the ground up to about six miles, ozone produced by combustion is a major pollutant in smog. Aura will monitor the upper ozone layer, including seasonal "holes" that open over arctic areas, to see if the layer is recovering after a worldwide ban on ozone-depleting chemicals like chlorofluorocarbons. Studies indicate that between 1980 and 2000, stratospheric ozone decreased 3 percent globally. The craft will detect levels of ozone-eating chemicals and such byproducts as chlorine and bromine, and also help distinguish between natural and human-caused sources of destructive gases.The spacecraft's ozone monitoring instrument, which also measures trace gases and pollutants important to air quality, will help scientists determine if there is any mixing between the "good" ozone in the stratosphere and the pollution variety nearer the ground. In addition, readings from Aura will examine the mechanisms in the atmosphere that clean pollution.The spacecraft will also track greenhouse gases, like carbon dioxide and water vapor, which trap heat and contribute to global warming. In addition, it will observe heat emission from Earth's surface and atmosphere, day and night.
Ozone depletion wrecks the global environment. 

Winchester, 2009 

[Winter 2009, N. Brian, Indiana Journal of Global Legal Studies, “Emerging Global Environmental Governance,” Vol. 16, No.1, pp7-23, http://www.jstor.org/stable/10.2979/GLS.2009.16.1.7, asb]

As the frequency and severity of local ecosystem damage increased, and as it became clear that local events could and did produce regional and even global effects, a fundamental change in global environmental thinking and activism began to develop. With alarming regularity during the latter half of the twentieth century, there were a series of so-called “killer smogs,” from London to Los Angeles, which left thousands sick and dead. A dozen major oil spills worldwide resulted in large-scale environmental degradation.7 Nuclear reactor core meltdowns occurred in the United States and the former Soviet Union, the fallout from which, in the Chernobyl case, resulted in many thousands of deaths. Far more serious, however, is the fact that our collective global actions have created a hole in the earth’s fragile, protective ozone layer.8 Further, we are altering the composition of our atmosphere9 and impacting the hydrologic cycle,10 all with unknown and potentially catastrophic future consequences. The inescapable conclusion is that the scale of human activity has now reached the point where it negatively impacts environmental conditions globally.

The terminal impact is extinction. 

Kelly, 1990 

[Patrick D., J.D. from Harvard and currently practices patent law in St. Louis, majored in Environmental Engineering at the University of Texas at Austin, UNH School of Law, “Using Management Techniques to Solve Environmental Problems,” http://law.unh.edu/risk/vol1/summer/kelly.htm, asb]

My comments above are a suggestion that the human population may be decreased by some reasonably small fraction. That seems inevitable, somehow or another, sooner or later. To place that possibility in perspective, consider that a number of scientists have warned that the total extinction of the human race may be approaching unless we solve our environmental problems.21 After reviewing the mass extinctions that occurred at the ends of the Ordovician, Devonian, Permian, Triassic, and Cretaceous periods during the last 600 million years, Douglas Futuyma, the author of the most highly regarded comprehensive text on evolution, concluded, "tropical forests with their richness of species face almost complete annihilation, temperate zone forests and prairies have been eliminated in much of the world, and even marine communities suffer pollution and over-exploitation. In the next several hundred years one of the greatest mass extinctions of all time will come to pass unless we act now to prevent it".22 In the words of Thomas Lovejoy of the Smithsonian Institute, "I am utterly convinced that most of the great environmental struggles will be either won or lost in the 1990's, and that by the next century it will be too late".23 In the words of Lester Brown of the Worldwatch Institute, "We do not have generations, we only have years in which to attempt to turn things around".24 Anyone accustomed to thinking hope is never lost should contemplate what Lovejoy and Brown mean by phrases such as "won or lost," "too late," and "we only have years." They aren't saying that unless we act, we will have to live with nagging annoyances; instead, they are warning us that most of the species that currently exist on this planet are being rapidly driven extinct. Even if the human race is somehow clever enough to survive the catastrophe it caused, there can be little doubt that the number of humans that could be supported by a crippled ecosystem will decrease; the only question is how large that decrease will be. All of the national news magazines and TV networks have run feature stories which talk in complete seriousness about worldwide catastrophe and the possible extinction of humans unless we solve the greenhouse effect and ozone depletion.25 Even magazines such as Reader's Digest, Sports Illustrated, and TV Guide have run feature articles warning of dire catastrophe unless we begin solving those two problems.26 Surely, everyone has heard the warnings by now . . . we just haven't done anything about them.

Monitoring Good: Coral Reefs

Satellite imagery key to prevent coral bleaching from destroying coral reef ecosystems

Robinson, 10 (Ian, 2010, Discovering the Ocean from Space [electronic resource] The unique applications of satellite oceanography / by Ian S. Robinson., BA and MA Mechanical Sciences, Cambridge University, PhD Engineering Magneto-hydrodynamics, University of Warwick, 1973, Higher and Senior Scientific Officer, Institute of Oceanographic Sciences, Bidston, Lecturer, senior lecturer and reader, University of Southampton Department of Oceanography, Head of Department of Oceanography, Professor, University of Southampton School of Ocean and Earth Science, Professorial Fellow, Ocean and Earth Science, University of Southampton, JPL) 
However, there is one aspect of reef biology in which the wider overview provided by satellite oceanography techniques has become essential, and important enough to require this subsection to itself. This is the issue of coral bleaching, and the role that satellite monitoring of sea surface temperature (SST) plays in identifying regions where reefs are at risk of bleaching. Corals are underwater animals that attach themselves to stony substrates. The order of corals known as stony corals, or scleractinians, are found as large colonies of individual coral polyps, each of which produces limestone deposits. Over the years these deposits have created the large reef systems found in shallow tropical and temperate seas, which provide a unique habitat for rich and complex ecosystems (see, e.g., pp. 117–141 in Barnes and Hughes, 1999). Corals thrive by hosting within their cells symbiotic algae called Zooxanthellae, which provide the coral with oxygen and organic compounds resulting from photosynthesis, while themselves obtaining from the coral carbon dioxide and other chemical compounds needed for photosynthesis. The algae give coral reefs their rich coloration and the symbiotic relationship is essential for the health of the whole reef ecosystem. Coral bleaching is the name given to the situation when corals are subject to physiological stress and respond by ejecting the zooxanthellae. The departure of the algae is visually evident because corals lose the pigments that give them their yellow or brown coloration. In this case the white limestone substrate that the corals have deposited shows through the translucent cells of the polyps which then appear pale or even white. If the stress is quickly removed the algae return within a few weeks and the corals recover, but if the stress is prolonged for many weeks the corals will die and continue to appear stark white. The loss of live corals eventually causes damage to the whole reef ecosystem. Consequently coral-bleaching events pose a serious threat that is taken seriously by marine environmental managers.
Coral reefs prevent extinction. 

Philippine Daily Inquirer, 2002

[“REEFS UNDER STRESS”, 12-10, L/N]
The artificial replacement of corals is a good start. Coral reefs are the marine equivalent of rainforests that are also being destroyed at an alarming rate not only in the Philippines but all over the world. The World Conservation Union says reefs are one of the "essential life support systems" necessary for human survival, homes to huge numbers of animals and plants.  Dr. Helen T. Yap of the Marine Science Institute of the University of the Philippines said that the country's coral reefs, together with those of Indonesia and Papua New Guinea, contain the biggest number of species of plants and animals. "They lie at the center of biodiversity in our planet," she said.

Monitoring Good: Econ 
Remote sensing data key to the economy. 

AMS, 2001 

(American Meteorological Society, May, “Improved weather and climate services for the nation: A blueprint for leadership, ” Bulletin of the American Meteorological Society. Vol. 82, Iss. 5; pg. 991. Proquest) 
Economy. The potential threat of weather and climate disruptions to our economy is significant; both the Federal government3 and the private sector' estimate that over $2 trillion, some 25% of the U.S. gross national product is affected by weather and climate. A highly technological, exportoriented agricultural sector needs more timely, specific weather forecasts and seasonal outlooks across the United States and globally. An energy sector struggling simultaneously with rapid growth, tightening environmental constraints, and deregulation must more effectively anticipate weather and climate variability over periods of days to years in order to budget resources accurately. (Any single event can confer both costs and benefits. For example, the El Nino of 1997-98 caused over $4 billion in property and agricultural losses, while at the same time it saved $19 billion in reduced heating costs, fewer construction and transportation delays, and the likes Better predictions would help these sectors reduce the costs while preserving or enhancing the benefits.) The retail sector increasingly tailors its merchandising for clothing, food, and household goods based on seasonal weather outlooks. The Internet, changing lifestyles, and longer-term weather forecasts are allowing consumers to adjust their recreation and vacation plans to capture favorable weather, thus changing the face of this $50-billion-a-year industry. The transportation sector needs improved weather information to make the most efficient use of the nation's infrastructure of airports, highways, rail, and ports-streamlining everything from commerce to the daily commute. Flight delays alone cost the public roughly $1 billion each year.6

Economic downturn causes great power wars and extinction. 

Auslin, 2009
[Michael, scholar at American Enterprise Institute, “The global Economy Unravels” American Enterprise Institute, http://www.aei.org/publications/filter.all,pubID.29502/pub_detail.asp]
What do these trends mean in the short and medium term? The Great Depression showed how social and global chaos followed hard on economic collapse. The mere fact that parliaments across the globe, from America to Japan, are unable to make responsible, economically sound recovery plans suggests that they do not know what to do and are simply hoping for the least disruption. Equally worrisome is the adoption of more statist economic programs around the globe, and the concurrent decline of trust in free-market systems. The threat of instability is a pressing concern. China, until last year the world's fastest growing economy, just reported that 20 million migrant laborers lost their jobs. Even in the flush times of recent years, China faced upward of 70,000 labor uprisings a year. A sustained downturn poses grave and possibly immediate threats to Chinese internal stability. The regime in Beijing may be faced with a choice of repressing its own people or diverting their energies outward, leading to conflict with China's neighbors. Russia, an oil state completely dependent on energy sales, has had to put down riots in its Far East as well as in downtown Moscow. Vladimir Putin's rule has been predicated on squeezing civil liberties while providing economic largesse. If that devil's bargain falls apart, then wide-scale repression inside Russia, along with a continuing threatening posture toward Russia's neighbors, is likely. Even apparently stable societies face increasing risk and the threat of internal or possibly external conflict. As Japan's exports have plummeted by nearly 50%, one-third of the country's prefectures have passed emergency economic stabilization plans. Hundreds of thousands of temporary employees hired during the first part of this decade are being laid off. Spain's unemployment rate is expected to climb to nearly 20% by the end of 2010; Spanish unions are already protesting the lack of jobs, and the specter of violence, as occurred in the 1980s, is haunting the country. Meanwhile, in Greece, workers have already taken to the streets. Europe as a whole will face dangerously increasing tensions between native citizens and immigrants, largely from poorer Muslim nations, who have increased the labor pool in the past several decades. Spain has absorbed five million immigrants since 1999, while nearly 9% of Germany's residents have foreign citizenship, including almost 2 million Turks. The xenophobic labor strikes in the U.K. do not bode well for the rest of Europe. A prolonged global downturn, let alone a collapse, would dramatically raise tensions inside these countries. Couple that with possible protectionist legislation in the United States, unresolved ethnic and territorial disputes in all regions of the globe and a loss of confidence that world leaders actually know what they are doing. The result may be a series of small explosions that coalesce into a big bang
***Industrial Base Adv

Industrial Base Good: Hegemony
Fluctuations in the US commitment to human space exploration will eviscerate the US industrial base – it will undermine the US ability to retain human capital that is vital to space access

Slazer, 11 – Vice President of the Space Aerospace Industries Association, also Director NASA/Civil Space at Mcdonnell Douglas Corporation (Frank, “Contributions of Space to National Imperatives”, Senate Hearing, 5/18, http://commerce.senate.gov/public/?a=Files.Serve&File_id=e26b4dcb-ee2c-4ada-95fa-b996c307692d

Space programs are essential to our national, technological and economic security. U.S.-developed space technology and its many spin-offs have fueled our economy and made us the unquestioned technological leader in the world for two generations. U.S. economic and technological leadership enabled us to prevail in the Cold War and emerge as the world leader in a new era.   

AIA was disappointed that the president’s fiscal year 2012 budget proposal underfunds NASA by nearly $800 million below its authorized level—$19.4 billion—agreed upon just last fall. Given the current fiscal environment, AIA believes that the level of funding proposed by the administration for NASA provides at least the minimum required for its important programs. It is therefore imperative that NASA receive the full amount of the president’s fiscal year 2012 budget request of $18.7 billion. When allocating this funding, AIA’s position is that funding for NASA should reflect the budget priorities as outlined in the NASA Authorization Act of 2010 as closely as possible. 

The Need for Program Stability 

Despite the clear bipartisan direction provided in the NASA Authorization Act of 2010 and in the fiscal year 2011 Continuing Resolution (CR), substantial uncertainty remains over the direction NASA will take—most specifically on the new heavy-lift space launch system. The impact of the long delayed fiscal year 2011 CR, the current budget climate and the impending gap in America’s ability to launch crews into space—after decades of ever increasing capability—are causing ripple effects throughout the space industrial base and highly trained space workforce in both private and public sectors.  

Fluctuating budgets and delayed programs take their toll on schedule, production and maintaining a skilled workforce—exacerbated by the winding down of the space shuttle program. This funding and programmatic instability may result in the permanent loss of this highly skilled, unique human capital by reducing the options for retaining this specially trained and skilled workforce. Our nation’s aerospace workforce is a perishable national treasure; experienced aerospace talent, once lost, may be unrecoverable and new workers without this critical experience may take years to train. Unfortunately, the on-again off-again plans for the Shuttle’s replacement over the past decade have led to considerable uncertainty not only at NASA—where civil service positions are protected—but across the entire industrial base where firms are faced with wrenching decisions to let highly skilled personnel go because of the lack of clear direction. 

At a time when the space shuttle is being retired and the United States is paying Russia over $60 million a seat to get crews to the International Space Station, it is critical that NASA’s new programs for exploration and crew transportation be adequately funded to remain on track. Fifty years after astronaut Alan Shepard became America’s first man in space, two generations of Americans have never known a time when we were not engaged in human space flight. But let us be clear, this is a legacy not an entitlement— without continued investment, this could become the last generation of Americans being members of a space faring society. In addition to workforce impacts, failure to stick to a space program funding plan makes it difficult to manage them effectively; sends mixed signals to an industry making long term investments; and places these programs at risk of overruns or cancelation—jeopardizing the investments already made by taxpayers. NASA’s research and development efforts have consistently produced ground-breaking technologies with benefits for nearly everyone on the planet. Investments made in NASA have produced invaluable benefits to our national security, economic prosperity and national prestige and should be pursued as sound economic stimulus. 

NASA Space Investment Benefits All Sectors, Including National Security 

The U.S. military and national security communities rely on the space industrial base to provide them with capabilities required to keep our nation secure. Our space industrial base designs, develops, produces and supports our spacecraft, satellites, launch systems and supporting infrastructure. These systems are often produced in small or even single numbers. We need to keep this base healthy to maintain our competitive edge.   

Interruptions or cancellations negatively impact large companies and can be catastrophic to smaller firms—often the only entities with the unique abilities to produce small but critical components on which huge portions of our economy, infrastructure and security depend. As an example, only one firm in the United States produces ammonium perchlorate—a chemical used in solid rocket propellants including the space shuttle solid rocket motors, other space launchers and military applications. Retiring the shuttle will impact all these other users as costs rise due to a smaller business base. 

The U.S. military and national security communities rely on the space industrial base to provide them with capabilities they require to keep our nation secure. Due to export restrictions on space technology and limited commercial markets for space systems, key elements within industry often must depend on stable government programs for survival. This two-way, symbiotic relationship means that in order to keep our overall national security strong, both sides of this relationship are critical.   

Given the lack of a large external space market, such as exists in civil aviation, if government spending pulls back from investing in the space domain—be it in NASA, the Defense Department or Intelligence Community—the industrial base will shrink accordingly. This will mean capacity loss and potentially leaves the United States incapable of building certain national security assets in the future. 

Investing in NASA Benefits STEM Education 

Developing the aerospace workforce of the future is a top issue for our industry. NASA’s space programs remain an excellent source of inspiration for our youth to study the STEM disciplines—science, technology, engineering and math—and to enter the aerospace workforce. In fact, the exciting periods of our space program history are reflected in the demographics of our industry and the influx of young workers they engendered.  

Unfortunately, the state of education for our young people is today in peril, including poor preparation for STEM disciplines. American students today rank 25th in math and 17th in science internationally. Low graduation rates of students in those fields and an overall lack of interest in STEM education contribute to a looming shortage of workers qualified to become professionals in our high tech industries.   

A recent study, Raytheon found that most middle school students would rather do one of the following instead of their math homework: clean their room, eat their vegetables, go to the dentist or even take out the garbage. This lack of interest extends into interest 6 in aerospace. For example, in a 2009 survey 60 percent of students majoring in STEM disciplines found the aerospace and defense industry an unattractive place to work. 2

One of the reasons for the lack of interest in aerospace and defense could be the uncertainty of NASA programs. 3 Just as the recent Wall Street crisis turned young people away from financial careers, lack of job security in aerospace will hurt recruiting efforts. The video gaming industry has captured the magic to attract young people, while space—despite its history and potential—has lagged behind. In some instances, our own employees discourage their children from pursuing careers in aerospace engineering due to the uncertainty of future programs and career prospects. A commitment to a robust human spaceflight program will help attract students to STEM degree programs and help retain the current workforce—which also benefits national security space programs, many of which are not in the open. 

While AIA and NASA are vigorously engaged in the “supply” side of the equation— exciting and inspiring students to study math, science and engineering—it’s the “demand” side that needs Congressional action by providing the resources needed for visible and inspiring aerospace projects. These, in turn, provide young people with exciting programs to work on in the near future and on an ongoing basis. A robust and sustainable space exploration program is essential to building a future aerospace workforce capable of technological innovation and economic competitiveness. 
Investments in NASA Have Increased Economic Prosperity 

Since its beginnings, NASA has been at the forefront in developing new technologies to meet the challenges of space exploration and much of what has been developed has had benefits in other areas. The list of NASA-derived innovations is impressive and wide-ranging, including memory foam cushions, video image stabilization technology, cordless power tools, power sources for heart defibrillators, ventricular assist pumps for heart disease, portable breathing systems for firefighters and many others. These NASA-enabled innovations are not just old history; for example, today the International Space Station is enabling us to develop new vaccines to protect people from Salmonela and MRSA pathogens by exploiting the organism’s response to the weightless environment.  

Past NASA investments such as the Apollo moon landing program stimulated technology development like the miniaturization of electronic circuits. Electronic computers were first created during World War II, but miniaturization in the 1960’s enabled the first personal computers to be created in the late 1970’s and early 1980’s— by a generation of inventors who grew up during the Apollo era. In fact, today a number of new commercial space systems are being developed by entrepreneurs who have made their fortunes in information technology or other fields, but whose intellectual development was inspired during Apollo. 

NASA is a Source of National Pride  

And then there are space program benefits that don’t have a dollar figure attached— those unquantifiable “know it when you see it” benefits that reap long-term rewards— increasing our nation’s pride in our abilities and garnering attention from across the globe. These include the already mentioned Apollo program, the space shuttle and International Space Station, numerous planetary spacecraft which have revealed the wonders of our solar system as well as spacecraft which have helped us understand our home planet and the universe. If there is one area where the world unquestionably looks to the U.S. for leadership, it is in our space program. 

Conclusion 

The future of U.S. space investments are threatened due to our constrained fiscal environment. 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 an infinitesimal impact on the budget deficit. Cutting exploration any 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. China, India, South Korea and other rapidly developing economies are investing in space technology.  

In the decade ahead, our nation’s future in space will likely see one or more commercially developed American crew vehicles supporting the International Space Station and potentially new commercial space stations, as well as a robust NASA multipurpose crew exploration vehicle and new heavy lift launch system that will be getting ready for new missions of exploration beyond Earth orbit. But this bright and inspiring future is dependent on our nation continuing to make the critical investments in programs and technologies needed to lead in space.   

In conclusion, the United States human spaceflight program is at a critical juncture. As a nation we can choose to continue our leadership in manned exploration and innovation or inevitably fall behind. 

No commitment to heavy launch yet—the plans won’t be unveiled for months and the vehicle is the critical component to space exploration
Foust 7/18- aerospace analyst, journalist and publisher (Jeff Foust, July 18, 2011, “Heavy-lift limbo”, The Space Review, http://www.thespacereview.com/article/1886/1, DMintz)

The situation involving the Space Launch System (SLS)—the heavy-lift launch vehicle Congress directed NASA to develop in last year’s NASA authorization act—is curious, to say the least. In the eyes of supporters of the SLS, particularly on Capitol Hill, NASA has been dragging its heels on making a formal decision for months, raising the ire of some members, who have even threatened subpoenas and investigations for the delay. And yet, there’s little doubt about exactly what that design, a not-so-distant relative of the now-cancelled Ares 5, will be—the only question is when exactly that design will become official.

Meanwhile, funding for the SLS is one issue that has been subject to little debate. While House appropriators recently made major cuts in the administration’s budget proposal for NASA, including a controversial decision to provide no money for the James Webb Space Telescope, an appropriations bill would give NASA all that it asked for, and even a little more, for SLS. But as the debate swirls about the utility of the SLS in an ever more conservative fiscal environment, some wonder if that’s money well spent.
How soon is “soon”?

For the last several weeks, NASA had indicated that an announcement about the SLS design would come “soon”, without being more specific. For example, at a speech at the National Press Club on July 1, NASA administrator Charles Bolden said that “we’re nearing a decision” on the SLS and “we’ll announce that soon.” In an online chat four days later, Bolden reiterated that “we’ll be making an announcement soon”, adding that since “this is one of the most important and most expensive decisions we will make for the next decade… I want to make sure we get it right.”
During those previous several weeks, the educated guesses of those in the space community following the SLS saga was that NASA would announce a decision around the time of the final shuttle launch, scheduled for July 8. That timing made some sense from a public relations standpoint: it would be an opportunity to grab the public’s attention, which had been focused on the end of the Space Shuttle program, and inform them about the agency’s future plans for exploration. But as the days counted down to the final shuttle launch, it looked increasingly unlikely that NASA would time such an announcement to the shuttle launch.
In a couple of press briefings at the Kennedy Space Center on July 7, the day before the launch, NASA deputy administrator Lori Garver offered a revised timeline. “We are very close to selecting a design for the rocket,” she said at one briefing about NASA’s work on the Multi-Purpose Crew Vehicle (MPCV), the crewed spacecraft that will be launched by the SLS. However, she said that the decision was pending some final cost evaluations, including an independent cost review. “We still hope to be able to announce, I think, by the end of the summer,” she said.

That timeline did not sit well with members of the House Science, Space, and Technology Committee. Last month they had scheduled a hearing on the SLS for July 12, with Bolden as the sole witness, on the assumption that NASA would have made their decision public by then. Instead, the hearing went forward without a formal decision—and no shortage of disappointment and frustration from committee members.

“Indications that we had received from NASA throughout the spring clearly suggested that a decision would have been rendered prior to today. Sadly, such is not the case,” Rep. Ralph Hall (R-TX), the committee chairman, said in his opening statement. “General Bolden, the fact that we do not have a final decision on the SLS, and the supporting documents that the invitation letter requests, represents almost an insult to this committee and the Congress.” Hall made it clear he assumed the problem was not with Bolden himself but officials at the White House, in particular the Office of Management and Budget (OMB), but Bolden would bear the brunt of the criticism. “We’ve run out of patience,” Hall said.

Bolden, in his testimony, did provide some new details about the decision-making process for the SLS. He said on June 20th he signed off on a specific design “that our experts believe is the best technical path forward for SLS.” That decision, though, is not the final step. “That was an important step but not a final decision,” he said. That design is now undergoing both an internal cost review and an independent one, the latter being performed by Booz Allen Hamilton, to determine if that design is cost effective.

“It would be irresponsible to proceed further until at least we have good estimates,” he said. “This will likely be the most important decision I make as NASA administrator, and I want to get it right.” While hoping to make that decision by the end of the summer, “the absolute need to make sure our SLS program fits within our overall budget constraints suggests it may take longer.”
While Bolden declined to describe the elements of that design, various reports, such as by Aviation Week last month, have indicated that it will be largely a shuttle-derived design, using solid rocket motors attached to a core stage derived from the shuttle’s external tank and fitted with as many as five Space Shuttle Main Engines (SSMEs); the upper stage would use the J-2X engine that had been under development for Constellation. That would be similar to the baseline concept NASA submitted to Congress in a preliminary report in January.

Bolden, in his testimony, also confirmed earlier reports that some elements of the SLS will eventually be open to competition. The solid rocket motors will be used for SLS initially, he said, “until we can hold a competition, which I’ve directed we try to do as soon as possible, where all comers can compete,” including, specifically, liquid oxygen (LOX)/RP-1 systems. “It’s going to be full and open competition, if I can do what I would like to do.”
After the hearing, some members of Congress continued to press NASA for more details about the SLS design even as the cost studies are ongoing. Sen. Kay Bailey Hutchison (R-TX), one of the key authors of last year’s authorization bill, asked the White House a press conference Thursday to allow NASA to release those technical details. “Senator [Bill] Nelson and I are urging that the OMB let the decision be made public so the contractors at NASA will stay in place—that will be the most efficient way for the taxpayers of our country,” she said in a prepared statement.

Hutchison added that she and Nelson had apparently already seen the SLS design Bolden had approved, and liked it. “They have done a very good job,” she said. “Senator Nelson and I have seen the design and we know that it is a great design. It is exactly what we asked for last year in Congress and we now have the capsule that is going to take the astronauts and the launch vehicle we have to get going.”

Schedule and cost

While one House committee was debating the status of the SLS in one hearing Tuesday, House appropriators Wednesday had little difficulty funding the program when they took up a spending bill that includes NASA. That bill would provide NASA with $16.8 billion in fiscal year 2012, down from the nearly $18.5 billion it received this fiscal year and the more than $18.7 billion in the agency’s 2012 budget request. Despite the cuts, though, SLS came though unscathed: appropriators gave the program $1.985 billion for 2012, slightly more than the administration’s request of $1.8 billion. (Both, though, were below the authorized level of $2.65 billion from last year’s authorization act.)

“We are providing NASA funding above the request for America’s next generation exploration system,” Rep. Frank Wolf (R-VA), chairman of the Commerce, Justice, and Science subcommittee of the House Appropriations Committee, said in a statement at a markup of the spending bill by the full committee July 13, in about the only discussion in the several-hour-long session about SLS funding.

Other NASA programs did not fare as well, with most of the attention going to the committee’s decision to defund JWST. The report accompanying the appropriations bill explained that the JWST’s growing cost—Wolf said at Wednesday’s markup that the GAO has now estimated the cost of the telescope to be as high as $7.8 to $8 billion—and schedule delays led appropriators to use it to send a message to NASA. “The Committee believes that this step will ultimately benefit NASA by setting a cost discipline example for other projects and by relieving the enormous pressure that JWST was placing on NASA’s ability to pursue other science missions.”

An effort to restore at least partial funding for the telescope by transferring $200 million from NASA’s Cross Agency Support account was quickly defeated by the committee Wednesday, which rejected it on a voice vote. It’s unlikely, though, that supporters of JWST will give up, with indications that they will seek to restore funding on the House floor as well as in the Senate. In either case, the SLS’s relatively healthy budget could make it a tempting target.

The SLS’s sluggish schedule could also open the program up to future cuts. While the 2010 authorization act mandates that the vehicle be ready to fly by the end 2016 (at least in an interim version that can place 70–100 tons into orbit, rather than the final version that can loft at least 130 tons) Bolden said at Tuesday’s hearing NASA was planning an initial 2017 test flight of SLS, which would launch an uncrewed Orion MPCV beyond Earth orbit—perhaps out to the Moon—and back to test the capsule’s reentry systems.

It would be several years after this test, though, before the SLS could launch a crewed Orion, though. “We’re still talking late this decade, early ’20s before we have a human-rated vehicle,” Bolden said. That, as one committee member noted, puts into jeopardy one proposed mission of the SLS and MPCV: to serve as a backup for commercial crew providers for accessing the International Space Station, as ISS operations could end as soon as 2020 (but could be extended well into the decade depending on interest and the technical condition of the station.)

One member of the House Science Committee went so far as to question whether money intended for SLS might be better spent on other, more pressing issues. “If we spend all of our money on a huge vehicle that may or may not be absolutely necessary, the money won’t be there for what is the modern version of the Hubble telescope,” said Rep. Dana Rohrabacher (R-CA).

This led to a back and forth with Bolden. “If I don’t build a heavy-lift launch vehicle, we don’t have an exploration program,” the NASA administrator said.


“No, you don’t have a human exploration program,” countered Rohrabacher.

“I’m a big fan of human exploration,” Bolden replied.

Rohrabacher was unswayed by Bolden’s argument about the critical nature of the SLS. He argued that he would rather see money spent on space telescopes or even cleanup of space debris in Earth orbit. By instead funding long-term exploration programs like SLS, he said, “we are then chasing after goals that are so far in the distance that we are cutting out the things that we can do today.”

Rohrabacher, at least publically, appeared to be in the minority about the focus on SLS over alternative missions. The SLS may yet end up with most or all of the proposed funding when the 2012 budget cycle is wrapped up (which may be many months from now, if 2011 is any guide), and later this summer, or shortly thereafter, we may know what exactly the SLS will look like. However, the future of a heavy-lift rocket proposed by Congress and accepted by NASA last year is still far from certain. 

Aerospace industry collapse will be fast and take decades to recover from—we’ve reached the tipping point

Albaugh 4/27 -- Fellow of the American Institute of Aeronautics and Astronautics and member of the International Academy of Astronautics (4/27/2011 , Jim Albaugh, “Keeping America’s Lead in Aerospace”, Speech to the 10th Annual Aviation Summit US Chamber of Commerce, http://www.aia-aerospace.org/newsroom/speeches_testimony/ , FS)

Today we take America’s industrial base for granted, but we do so at our own peril. Think about what a strong industrial base has meant for our country.

It was the “arsenal of democracy” that equipped us to win World War II and the Cold War. It put a man on the moon. It made America the worldwide leader in space, commercial aviation, and defense.

But a strong industrial base is not a given. It’s a product of the right policies, investments and priorities – and of time. We don’t have to look far to see how an industrial base can quickly wither away. The UK was once renowned for its aerospace and defense manufacturing. Now that country is buying F-35s, C-17s, Apaches, and Chinooks from us, and of course, commercial airplanes. UK leaders realized a few years ago that they needed an industrial policy and have put one in place. But it won’t be easy for the UK to rebuild its capabilities, and that should serve as a warning to us.

When we don’t invest in new development programs and when policymakers don’t consider how procurement decisions impact the industrial base, we risk losing talent and expertise that’s taken us decades to build.

Our engineering talent is not a fixed asset. It’s made up of people who need challenging new projects. And if they don’t have them, they move into other industries or retire. Once lost, reconstituting it is very difficult and will take decades. With the F-35 in test flight, we are now at a point where there are no new military airplanes or helicopters in development by the DoD. I think that’s the first time we’ve been in that situation in probably a hundred years. We risk following the UK in dismantling our industrial base if we don’t do something about that.

You might think, “We are building aircraft for the military, so what’s the problem?”

To be a viable contractor and an integrator of very complex systems, you have to understand how to do R&D. You have to take R&D into detailed design. You have to transition detailed design into production. You have to run your production systems, and you have to have a very healthy supply chain. What we’re seeing right now with no new start in the Department of Defense is we are losing our ability to do detailed design. We are losing our capability to transition design into manufacturing. Once that’s gone, it will take a long time to reconstitute. I know this is an issue. That was one of the problems we had on the 787 program. We had not done a new development program since the 777, and we paid the price as a result.

On the space side, tens of thousands of very experienced engineers will lose their jobs in the gap between the Space Shuttle’s last mission and the start of the next program. Earlier this month, the United Space Alliance, the NASA contractor responsible for operating the space shuttles, announced it will lay off up to 50 percent of its work force or about 2,800 workers. NASA astronauts who have trained for years are wondering what they will do next.

Without clear direction and investments, we’re going to lose the intellectual capital it’s taken us 50 years to develop. Once we park the shuttle this summer, I predict that the Chinese will walk on the moon before we once again put an American into low-earth orbit in a U.S. launch vehicle. To me, that’s unconscionable.

A strong industrial base is the linchpin of US military power, maintaining hegemony is impossible without it

National Aerospace Week 10 (September 18, “Aerospace and Defense: The Strength to Lift America,” http://www.nationalaerospaceweek.org/wp-content/uploads/2010/04/whitepaper.pdf) National Aerospace Week

 The beginning of a new decade presents the defense industry with challenges that aren’t new, but are becoming more urgent. Developing a national strategy to ensure a robust industrial base and modernizing our military hardware must become frontburner priorities. The health of the industrial base is at the heart of our ability to supply our nation with the weapons systems it requires. As we wrote in our landmark study on the industrial base in 2009: “Military technologies used to be much more closely related to civilian technologies. They even used common production processes. But because DOD is today the sole customer for industry’s most advanced capabilities, the defense industrial base is increasingly specialized and separate from the general manufacturing and technology sectors. That means even a healthy general economy will not necessarily help underwrite the industrial capabilities DOD most needs.” A huge step forward was made this year when the industrial base was included in the Quadrennial Defense Review as a factor to be considered in its long-term planning. We’re optimistic that the next step — inclusion of industrial base considerations in program plans and policy — will be executed as directed by the QDR — ensuring that it becomes incorporated into long-range defense plans. However, we remain concerned about the fragility of the supplier base. With another round of acquisitions and consolidations imminent along with a projected decline in defense spending, the supplier base remains particularly vulnerable. These small businesses are critical to the primes and to the government. They face multiple challenges overcoming barriers to federal contracting and once they leave the contracting base, they and their unique skills cannot be recovered. 2010 Aerospace Industries Association of America, Inc. 4 Along with our concern about the industrial base is the long-term issue of modernizing our military hardware. The 1980s defense build-up is now 25 years old, and systems acquired then are in need of replacement. The decade of 2010-19 is the crucial time to reset, recapitalize and modernize our military forces. Not only are many of our systems reaching the end of their designed lives, but America’s military forces are using their equipment at many times the programmed rates in the harsh conditions of combat, wearing out equipment prematurely. Delaying modernization will make it even harder to identify and effectively address global threats in the future. The requirements identified in the QDR — for the United States to overmatch potential adversaries and to execute long-duration campaigns in coming years against increasingly capable potential opponents — will require complex and expensive aerospace capabilities. This is a concern that the Defense Department recognizes. Under Secretary of Defense Ashton Carter has said that the department is looking to develop a “family of systems” for future strike options that will be supported by the “family of industry.” 9 This is welcome news. However, defense modernization is not optional. While the fiscal 2011 budget request is a reasonable target that takes into account funding needed to fight two wars, the pressure on the procurement and research and development budget is sure to increase in the future. At the same time, America must adapt its defenses to new kinds of threats. A large-scale attack on information networks could pose a serious economic threat, impeding or preventing commerce conducted electronically. This would affect not only ATM transactions, but commercial and governmental fund transfers and the just-in-time orders on which the manufacturing sector depends. It could even pose threats to American lives, interrupting the transfer of medical data, disrupting power grids, even disabling emergency communications links. In partnership with the government, our industry is on the forefront of securing these networks and combating cyber attack. The American people also demand better security for the U.S. homeland, from gaining control of our borders to more effective law enforcement and disaster response. The aerospace industry provides the tools that help different forces and jurisdictions communicate with each other; monitor critical facilities and unpatrolled borders, and give advance warning of natural disasters, among other capabilities. In many cases, government is the only market for these technologies. Therefore, sound government policy is essential not only to maintain current capabilities, but to ensure that a technology and manufacturing base exists to develop new ones.
Loss of hegemony could result in global nuclear conflicts in every region of the world

Kagan, 7 - senior fellow at the Carnegie Endowment for International Peace (Robert, “End of Dreams, Return of History”, 7/19, http://www.realclearpolitics.com/articles/2007/07/end_of_dreams_return_of_histor.html)

This is a good thing, and it should continue to be a primary goal of American foreign policy to perpetuate this relatively benign international configuration of power. The unipolar order with the United States as the predominant power is unavoidably riddled with flaws and contradictions. It inspires fears and jealousies. The United States is not immune to error, like all other nations, and because of its size and importance in the international system those errors are magnified and take on greater significance than the errors of less powerful nations. Compared to the ideal Kantian international order, in which all the world's powers would be peace-loving equals, conducting themselves wisely, prudently, and in strict obeisance to international law, the unipolar system is both dangerous and unjust. Compared to any plausible alternative in the real world, however, it is relatively stable and less likely to produce a major war between great powers. It is also comparatively benevolent, from a liberal perspective, for it is more conducive to the principles of economic and political liberalism that Americans and many others value. American predominance does not stand in the way of progress toward a better world, therefore. It stands in the way of regression toward a more dangerous world. The choice is not between an American-dominated order and a world that looks like the European Union. The future international order will be shaped by those who have the power to shape it. The leaders of a post-American world will not meet in Brussels but in Beijing, Moscow, and Washington.

The return of great powers and great games

If the world is marked by the persistence of unipolarity, it is nevertheless also being shaped by the reemergence of competitive national ambitions of the kind that have shaped human affairs from time immemorial. During the Cold War, this historical tendency of great powers to jostle with one another for status and influence as well as for wealth and power was largely suppressed by the two superpowers and their rigid bipolar order. Since the end of the Cold War, the United States has not been powerful enough, and probably could never be powerful enough, to suppress by itself the normal ambitions of nations. This does not mean the world has returned to multipolarity, since none of the large powers is in range of competing with the superpower for global influence. Nevertheless, several large powers are now competing for regional predominance, both with the United States and with each other. National ambition drives China's foreign policy today, and although it is tempered by prudence and the desire to appear as unthreatening as possible to the rest of the world, the Chinese are powerfully motivated to return their nation to what they regard as its traditional position as the preeminent power in East Asia. They do not share a European, postmodern view that power is passé; hence their now two-decades-long military buildup and modernization. Like the Americans, they believe power, including military power, is a good thing to have and that it is better to have more of it than less. Perhaps more significant is the Chinese perception, also shared by Americans, that status and honor, and not just wealth and security, are important for a nation. Japan, meanwhile, which in the past could have been counted as an aspiring postmodern power -- with its pacifist constitution and low defense spending -- now appears embarked on a more traditional national course. Partly this is in reaction to the rising power of China and concerns about North Korea 's nuclear weapons. But it is also driven by Japan's own national ambition to be a leader in East Asia or at least not to play second fiddle or "little brother" to China. China and Japan are now in a competitive quest with each trying to augment its own status and power and to prevent the other 's rise to predominance, and this competition has a military and strategic as well as an economic and political component. Their competition is such that a nation like South Korea, with a long unhappy history as a pawn between the two powers, is once again worrying both about a "greater China" and about the return of Japanese nationalism. As Aaron Friedberg commented, the East Asian future looks more like Europe's past than its present. But it also looks like Asia's past. Russian foreign policy, too, looks more like something from the nineteenth century. It is being driven by a typical, and typically Russian, blend of national resentment and ambition. A postmodern Russia simply seeking integration into the new European order, the Russia of Andrei Kozyrev, would not be troubled by the eastward enlargement of the EU and NATO, would not insist on predominant influence over its "near abroad," and would not use its natural resources as means of gaining geopolitical leverage and enhancing Russia 's international status in an attempt to regain the lost glories of the Soviet empire and Peter the Great. But Russia, like China and Japan, is moved by more traditional great-power considerations, including the pursuit of those valuable if intangible national interests: honor and respect. Although Russian leaders complain about threats to their security from NATO and the United States, the Russian sense of insecurity has more to do with resentment and national identity than with plausible external military threats. 16 Russia's complaint today is not with this or that weapons system. It is the entire post-Cold War settlement of the 1990s that Russia resents and wants to revise. But that does not make insecurity less a factor in Russia 's relations with the world; indeed, it makes finding compromise with the Russians all the more difficult. One could add others to this list of great powers with traditional rather than postmodern aspirations. India 's regional ambitions are more muted, or are focused most intently on Pakistan, but it is clearly engaged in competition with China for dominance in the Indian Ocean and sees itself, correctly, as an emerging great power on the world scene. In the Middle East there is Iran, which mingles religious fervor with a historical sense of superiority and leadership in its region. 17 Its nuclear program is as much about the desire for regional hegemony as about defending Iranian territory from attack by the United States. Even the European Union, in its way, expresses a pan-European national ambition to play a significant role in the world, and it has become the vehicle for channeling German, French, and British ambitions in what Europeans regard as a safe supranational direction. Europeans seek honor and respect, too, but of a postmodern variety. The honor they seek is to occupy the moral high ground in the world, to exercise moral authority, to wield political and economic influence as an antidote to militarism, to be the keeper of the global conscience, and to be recognized and admired by others for playing this role. Islam is not a nation, but many Muslims express a kind of religious nationalism, and the leaders of radical Islam, including al Qaeda, do seek to establish a theocratic nation or confederation of nations that would encompass a wide swath of the Middle East and beyond. Like national movements elsewhere, Islamists have a yearning for respect, including self-respect, and a desire for honor. Their national identity has been molded in defiance against stronger and often oppressive outside powers, and also by memories of ancient superiority over those same powers. China had its "century of humiliation." Islamists have more than a century of humiliation to look back on, a humiliation of which Israel has become the living symbol, which is partly why even Muslims who are neither radical nor fundamentalist proffer their sympathy and even their support to violent extremists who can turn the tables on the dominant liberal West, and particularly on a dominant America which implanted and still feeds the Israeli cancer in their midst. Finally, there is the United States itself. As a matter of national policy stretching back across numerous administrations, Democratic and Republican, liberal and conservative, Americans have insisted on preserving regional predominance in East Asia; the Middle East; the Western Hemisphere; until recently, Europe; and now, increasingly, Central Asia. This was its goal after the Second World War, and since the end of the Cold War, beginning with the first Bush administration and continuing through the Clinton years, the United States did not retract but expanded its influence eastward across Europe and into the Middle East, Central Asia, and the Caucasus. Even as it maintains its position as the predominant global power, it is also engaged in hegemonic competitions in these regions with China in East and Central Asia, with Iran in the Middle East and Central Asia, and with Russia in Eastern Europe, Central Asia, and the Caucasus. The United States, too, is more of a traditional than a postmodern power, and though Americans are loath to acknowledge it, they generally prefer their global place as "No. 1" and are equally loath to relinquish it. Once having entered a region, whether for practical or idealistic reasons, they are remarkably slow to withdraw from it until they believe they have substantially transformed it in their own image. They profess indifference to the world and claim they just want to be left alone even as they seek daily to shape the behavior of billions of people around the globe. The jostling for status and influence among these ambitious nations and would-be nations is a second defining feature of the new post-Cold War international system. Nationalism in all its forms is back, if it ever went away, and so is international competition for power, influence, honor, and status. American predominance prevents these rivalries from intensifying -- its regional as well as its global predominance. Were the United States to diminish its influence in the regions where it is currently the strongest power, the other nations would settle disputes as great and lesser powers have done in the past: sometimes through diplomacy and accommodation but often through confrontation and wars of varying scope, intensity, and destructiveness. One novel aspect of such a multipolar world is that most of these powers would possess nuclear weapons. That could make wars between them less likely, or it could simply make them more catastrophic.
It is easy but also dangerous to underestimate the role the United States plays in providing a measure of stability in the world even as it also disrupts stability. For instance, the United States is the dominant 

naval power everywhere, such that other nations cannot compete with it even in their home waters. They either happily or grudgingly allow the United States Navy to be the guarantor of international waterways and trade routes, of international access to markets and raw materials such as oil. Even when the United States engages in a war, it is able to play its role as guardian of the waterways. In a more 
genuinely multipolar world, however, it would not. Nations would compete for naval dominance at least in their own regions and possibly beyond. Conflict between nations would involve struggles on the oceans as well as on land. Armed embargos, of the kind used in World War i and other major conflicts, would disrupt trade flows in a way that is now impossible.

Such order as exists in the world rests not merely on the goodwill of peoples but on a foundation provided by American power. Even the European Union, that great geopolitical miracle, owes its founding to American power, for without it the European nations after World War ii would never have felt secure enough to reintegrate Germany. Most Europeans recoil at the thought, but even today Europe 's stability depends on the guarantee, however distant and one hopes unnecessary, that the United States could step in to check any dangerous development on the continent. In a genuinely multipolar world, that would not be possible without renewing the danger of world war.
People who believe greater equality among nations would be preferable to the present American predominance often succumb to a basic logical fallacy. They believe the order the world enjoys today exists independently of American power. They imagine that in a world where American power was diminished, the aspects of international order that they like would remain in place. But that 's not the way it works. International order does not rest on ideas and institutions. It is shaped by configurations of power. The international order we know today reflects the distribution of power in the world since World War ii, and especially since the end of the Cold War. A different configuration of power, a multipolar world in which the poles were Russia, China, the United States, India, and Europe, would produce its own kind of order, with different rules and norms reflecting the interests of the powerful states that would have a hand in shaping it. Would that international order be an improvement? Perhaps for Beijing and Moscow it would. But it is doubtful that it would suit the tastes of enlightenment liberals in the United States and Europe.

The current order, of course, is not only far from perfect but also offers no guarantee against major conflict among the world's great powers. Even under the umbrella of unipolarity, regional conflicts involving the large powers may erupt. War could erupt between China and Taiwan and draw in both the United States and Japan. War could erupt between Russia and Georgia, forcing the United States and its European allies to decide whether to intervene or suffer the consequences of a Russian victory. Conflict between India and Pakistan remains possible, as does conflict between Iran and Israel or other Middle Eastern states. These, too, could draw in other great powers, including the United States.

Such conflicts may be unavoidable no matter what policies the United States pursues. But they are more likely to erupt if the United States weakens or withdraws from its positions of regional dominance. This is especially true in East Asia, where most nations agree that a reliable American power has a stabilizing and pacific effect on the region. That is certainly the view of most of China 's neighbors. But even China, which seeks gradually to supplant the United States as the dominant power in the region, faces the dilemma that an American withdrawal could unleash an ambitious, independent, nationalist Japan.

In Europe, too, the departure of the United States from the scene -- even if it remained the world's most powerful nation -- could be destabilizing. It could tempt Russia to an even more overbearing and potentially forceful approach to unruly nations on its periphery. Although some realist theorists seem to imagine that the disappearance of the Soviet Union put an end to the possibility of confrontation between Russia and the West, and therefore to the need for a permanent American role in Europe, history suggests that conflicts in Europe involving Russia are possible even without Soviet communism. If the United States withdrew from Europe -- if it adopted what some call a strategy of "offshore balancing" -- this could in time increase the likelihood of conflict involving Russia and its near neighbors, which could in turn draw the United States back in under unfavorable circumstances.

It is also optimistic to imagine that a retrenchment of the American position in the Middle East and the assumption of a more passive, "offshore" role would lead to greater stability there. The vital interest the United States has in access to oil and the role it plays in keeping access open to other nations in Europe and Asia make it unlikely that American leaders could or would stand back and hope for the best while the powers in the region battle it out. Nor would a more "even-handed" policy toward Israel, which some see as the magic key to unlocking peace, stability, and comity in the Middle East, obviate the need to come to Israel 's aid if its security became threatened. That commitment, paired with the American commitment to protect strategic oil supplies for most of the world, practically ensures a heavy American military presence in the region, both on the seas and on the ground.

The subtraction of American power from any region would not end conflict but would simply change the equation. In the Middle East, competition for influence among powers both inside and outside the region has raged for at least two centuries. The rise of Islamic fundamentalism doesn't change this. It only adds a new and more threatening dimension to the competition, which neither a sudden end to the conflict between Israel and the Palestinians nor an immediate American withdrawal from Iraq would change. The alternative to American predominance in the region is not balance and peace. It is further competition. The region and the states within it remain relatively weak. A diminution of American influence would not be followed by a diminution of other external influences. One could expect deeper involvement by both China and Russia, if only to secure their interests. 18 And one could also expect the more powerful states of the region, particularly Iran, to expand and fill the vacuum. It is doubtful that any American administration would voluntarily take actions that could shift the balance of power in the Middle East further toward Russia, China, or Iran. The world hasn 't changed that much. An American withdrawal from Iraq will not return things to "normal" or to a new kind of stability in the region. It will produce a new instability, one likely to draw the United States back in again.

The alternative to American regional predominance in the Middle East and elsewhere is not a new regional stability. In an era of burgeoning nationalism, the future is likely to be one of intensified competition among nations and nationalist movements. Difficult as it may be to extend American predominance into the future, no one should imagine that a reduction of American power or a retraction of American influence and global involvement will provide an easier path.

Industrial Base Good: Naval Power
Fluctuations in the US commitment to human space exploration will eviscerate the US industrial base – it will undermine the US ability to retain human capital that is vital to space access

Slazer, 11 – Vice President of the Space Aerospace Industries Association, also Director NASA/Civil Space at Mcdonnell Douglas Corporation (Frank, “Contributions of Space to National Imperatives”, Senate Hearing, 5/18, http://commerce.senate.gov/public/?a=Files.Serve&File_id=e26b4dcb-ee2c-4ada-95fa-b996c307692d

Space programs are essential to our national, technological and economic security. U.S.-developed space technology and its many spin-offs have fueled our economy and made us the unquestioned technological leader in the world for two generations. U.S. economic and technological leadership enabled us to prevail in the Cold War and emerge as the world leader in a new era.   

AIA was disappointed that the president’s fiscal year 2012 budget proposal underfunds NASA by nearly $800 million below its authorized level—$19.4 billion—agreed upon just last fall. Given the current fiscal environment, AIA believes that the level of funding proposed by the administration for NASA provides at least the minimum required for its important programs. It is therefore imperative that NASA receive the full amount of the president’s fiscal year 2012 budget request of $18.7 billion. When allocating this funding, AIA’s position is that funding for NASA should reflect the budget priorities as outlined in the NASA Authorization Act of 2010 as closely as possible. 

The Need for Program Stability 

Despite the clear bipartisan direction provided in the NASA Authorization Act of 2010 and in the fiscal year 2011 Continuing Resolution (CR), substantial uncertainty remains over the direction NASA will take—most specifically on the new heavy-lift space launch system. The impact of the long delayed fiscal year 2011 CR, the current budget climate and the impending gap in America’s ability to launch crews into space—after decades of ever increasing capability—are causing ripple effects throughout the space industrial base and highly trained space workforce in both private and public sectors.  

Fluctuating budgets and delayed programs take their toll on schedule, production and maintaining a skilled workforce—exacerbated by the winding down of the space shuttle program. This funding and programmatic instability may result in the permanent loss of this highly skilled, unique human capital by reducing the options for retaining this specially trained and skilled workforce. Our nation’s aerospace workforce is a perishable national treasure; experienced aerospace talent, once lost, may be unrecoverable and new workers without this critical experience may take years to train. Unfortunately, the on-again off-again plans for the Shuttle’s replacement over the past decade have led to considerable uncertainty not only at NASA—where civil service positions are protected—but across the entire industrial base where firms are faced with wrenching decisions to let highly skilled personnel go because of the lack of clear direction. 

At a time when the space shuttle is being retired and the United States is paying Russia over $60 million a seat to get crews to the International Space Station, it is critical that NASA’s new programs for exploration and crew transportation be adequately funded to remain on track. Fifty years after astronaut Alan Shepard became America’s first man in space, two generations of Americans have never known a time when we were not engaged in human space flight. But let us be clear, this is a legacy not an entitlement— without continued investment, this could become the last generation of Americans being members of a space faring society. In addition to workforce impacts, failure to stick to a space program funding plan makes it difficult to manage them effectively; sends mixed signals to an industry making long term investments; and places these programs at risk of overruns or cancelation—jeopardizing the investments already made by taxpayers. NASA’s research and development efforts have consistently produced ground-breaking technologies with benefits for nearly everyone on the planet. Investments made in NASA have produced invaluable benefits to our national security, economic prosperity and national prestige and should be pursued as sound economic stimulus. 

NASA Space Investment Benefits All Sectors, Including National Security 

The U.S. military and national security communities rely on the space industrial base to provide them with capabilities required to keep our nation secure. Our space industrial base designs, develops, produces and supports our spacecraft, satellites, launch systems and supporting infrastructure. These systems are often produced in small or even single numbers. We need to keep this base healthy to maintain our competitive edge.   

Interruptions or cancellations negatively impact large companies and can be catastrophic to smaller firms—often the only entities with the unique abilities to produce small but critical components on which huge portions of our economy, infrastructure and security depend. As an example, only one firm in the United States produces ammonium perchlorate—a chemical used in solid rocket propellants including the space shuttle solid rocket motors, other space launchers and military applications. Retiring the shuttle will impact all these other users as costs rise due to a smaller business base. 

The U.S. military and national security communities rely on the space industrial base to provide them with capabilities they require to keep our nation secure. Due to export restrictions on space technology and limited commercial markets for space systems, key elements within industry often must depend on stable government programs for survival. This two-way, symbiotic relationship means that in order to keep our overall national security strong, both sides of this relationship are critical.   

Given the lack of a large external space market, such as exists in civil aviation, if government spending pulls back from investing in the space domain—be it in NASA, the Defense Department or Intelligence Community—the industrial base will shrink accordingly. This will mean capacity loss and potentially leaves the United States incapable of building certain national security assets in the future. 

Investing in NASA Benefits STEM Education 

Developing the aerospace workforce of the future is a top issue for our industry. NASA’s space programs remain an excellent source of inspiration for our youth to study the STEM disciplines—science, technology, engineering and math—and to enter the aerospace workforce. In fact, the exciting periods of our space program history are reflected in the demographics of our industry and the influx of young workers they engendered.  

Unfortunately, the state of education for our young people is today in peril, including poor preparation for STEM disciplines. American students today rank 25th in math and 17th in science internationally. Low graduation rates of students in those fields and an overall lack of interest in STEM education contribute to a looming shortage of workers qualified to become professionals in our high tech industries.   

A recent study, Raytheon found that most middle school students would rather do one of the following instead of their math homework: clean their room, eat their vegetables, go to the dentist or even take out the garbage. This lack of interest extends into interest 6 in aerospace. For example, in a 2009 survey 60 percent of students majoring in STEM disciplines found the aerospace and defense industry an unattractive place to work. 2

One of the reasons for the lack of interest in aerospace and defense could be the uncertainty of NASA programs. 3 Just as the recent Wall Street crisis turned young people away from financial careers, lack of job security in aerospace will hurt recruiting efforts. The video gaming industry has captured the magic to attract young people, while space—despite its history and potential—has lagged behind. In some instances, our own employees discourage their children from pursuing careers in aerospace engineering due to the uncertainty of future programs and career prospects. A commitment to a robust human spaceflight program will help attract students to STEM degree programs and help retain the current workforce—which also benefits national security space programs, many of which are not in the open. 

While AIA and NASA are vigorously engaged in the “supply” side of the equation— exciting and inspiring students to study math, science and engineering—it’s the “demand” side that needs Congressional action by providing the resources needed for visible and inspiring aerospace projects. These, in turn, provide young people with exciting programs to work on in the near future and on an ongoing basis. A robust and sustainable space exploration program is essential to building a future aerospace workforce capable of technological innovation and economic competitiveness. 
Investments in NASA Have Increased Economic Prosperity 

Since its beginnings, NASA has been at the forefront in developing new technologies to meet the challenges of space exploration and much of what has been developed has had benefits in other areas. The list of NASA-derived innovations is impressive and wide-ranging, including memory foam cushions, video image stabilization technology, cordless power tools, power sources for heart defibrillators, ventricular assist pumps for heart disease, portable breathing systems for firefighters and many others. These NASA-enabled innovations are not just old history; for example, today the International Space Station is enabling us to develop new vaccines to protect people from Salmonela and MRSA pathogens by exploiting the organism’s response to the weightless environment.  

Past NASA investments such as the Apollo moon landing program stimulated technology development like the miniaturization of electronic circuits. Electronic computers were first created during World War II, but miniaturization in the 1960’s enabled the first personal computers to be created in the late 1970’s and early 1980’s— by a generation of inventors who grew up during the Apollo era. In fact, today a number of new commercial space systems are being developed by entrepreneurs who have made their fortunes in information technology or other fields, but whose intellectual development was inspired during Apollo. 

NASA is a Source of National Pride  

And then there are space program benefits that don’t have a dollar figure attached— those unquantifiable “know it when you see it” benefits that reap long-term rewards— increasing our nation’s pride in our abilities and garnering attention from across the globe. These include the already mentioned Apollo program, the space shuttle and International Space Station, numerous planetary spacecraft which have revealed the wonders of our solar system as well as spacecraft which have helped us understand our home planet and the universe. If there is one area where the world unquestionably looks to the U.S. for leadership, it is in our space program. 

Conclusion 

The future of U.S. space investments are threatened due to our constrained fiscal environment. 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 an infinitesimal impact on the budget deficit. Cutting exploration any 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. China, India, South Korea and other rapidly developing economies are investing in space technology.  

In the decade ahead, our nation’s future in space will likely see one or more commercially developed American crew vehicles supporting the International Space Station and potentially new commercial space stations, as well as a robust NASA multipurpose crew exploration vehicle and new heavy lift launch system that will be getting ready for new missions of exploration beyond Earth orbit. But this bright and inspiring future is dependent on our nation continuing to make the critical investments in programs and technologies needed to lead in space.   

In conclusion, the United States human spaceflight program is at a critical juncture. As a nation we can choose to continue our leadership in manned exploration and innovation or inevitably fall behind. 

No commitment to heavy launch yet—the plans won’t be unveiled for months and the vehicle is the critical component to space exploration
Foust 7/18- aerospace analyst, journalist and publisher (Jeff Foust, July 18, 2011, “Heavy-lift limbo”, The Space Review, http://www.thespacereview.com/article/1886/1, DMintz)

The situation involving the Space Launch System (SLS)—the heavy-lift launch vehicle Congress directed NASA to develop in last year’s NASA authorization act—is curious, to say the least. In the eyes of supporters of the SLS, particularly on Capitol Hill, NASA has been dragging its heels on making a formal decision for months, raising the ire of some members, who have even threatened subpoenas and investigations for the delay. And yet, there’s little doubt about exactly what that design, a not-so-distant relative of the now-cancelled Ares 5, will be—the only question is when exactly that design will become official.

Meanwhile, funding for the SLS is one issue that has been subject to little debate. While House appropriators recently made major cuts in the administration’s budget proposal for NASA, including a controversial decision to provide no money for the James Webb Space Telescope, an appropriations bill would give NASA all that it asked for, and even a little more, for SLS. But as the debate swirls about the utility of the SLS in an ever more conservative fiscal environment, some wonder if that’s money well spent.
How soon is “soon”?

For the last several weeks, NASA had indicated that an announcement about the SLS design would come “soon”, without being more specific. For example, at a speech at the National Press Club on July 1, NASA administrator Charles Bolden said that “we’re nearing a decision” on the SLS and “we’ll announce that soon.” In an online chat four days later, Bolden reiterated that “we’ll be making an announcement soon”, adding that since “this is one of the most important and most expensive decisions we will make for the next decade… I want to make sure we get it right.”
During those previous several weeks, the educated guesses of those in the space community following the SLS saga was that NASA would announce a decision around the time of the final shuttle launch, scheduled for July 8. That timing made some sense from a public relations standpoint: it would be an opportunity to grab the public’s attention, which had been focused on the end of the Space Shuttle program, and inform them about the agency’s future plans for exploration. But as the days counted down to the final shuttle launch, it looked increasingly unlikely that NASA would time such an announcement to the shuttle launch.
In a couple of press briefings at the Kennedy Space Center on July 7, the day before the launch, NASA deputy administrator Lori Garver offered a revised timeline. “We are very close to selecting a design for the rocket,” she said at one briefing about NASA’s work on the Multi-Purpose Crew Vehicle (MPCV), the crewed spacecraft that will be launched by the SLS. However, she said that the decision was pending some final cost evaluations, including an independent cost review. “We still hope to be able to announce, I think, by the end of the summer,” she said.

That timeline did not sit well with members of the House Science, Space, and Technology Committee. Last month they had scheduled a hearing on the SLS for July 12, with Bolden as the sole witness, on the assumption that NASA would have made their decision public by then. Instead, the hearing went forward without a formal decision—and no shortage of disappointment and frustration from committee members.

“Indications that we had received from NASA throughout the spring clearly suggested that a decision would have been rendered prior to today. Sadly, such is not the case,” Rep. Ralph Hall (R-TX), the committee chairman, said in his opening statement. “General Bolden, the fact that we do not have a final decision on the SLS, and the supporting documents that the invitation letter requests, represents almost an insult to this committee and the Congress.” Hall made it clear he assumed the problem was not with Bolden himself but officials at the White House, in particular the Office of Management and Budget (OMB), but Bolden would bear the brunt of the criticism. “We’ve run out of patience,” Hall said.

Bolden, in his testimony, did provide some new details about the decision-making process for the SLS. He said on June 20th he signed off on a specific design “that our experts believe is the best technical path forward for SLS.” That decision, though, is not the final step. “That was an important step but not a final decision,” he said. That design is now undergoing both an internal cost review and an independent one, the latter being performed by Booz Allen Hamilton, to determine if that design is cost effective.

“It would be irresponsible to proceed further until at least we have good estimates,” he said. “This will likely be the most important decision I make as NASA administrator, and I want to get it right.” While hoping to make that decision by the end of the summer, “the absolute need to make sure our SLS program fits within our overall budget constraints suggests it may take longer.”
While Bolden declined to describe the elements of that design, various reports, such as by Aviation Week last month, have indicated that it will be largely a shuttle-derived design, using solid rocket motors attached to a core stage derived from the shuttle’s external tank and fitted with as many as five Space Shuttle Main Engines (SSMEs); the upper stage would use the J-2X engine that had been under development for Constellation. That would be similar to the baseline concept NASA submitted to Congress in a preliminary report in January.

Bolden, in his testimony, also confirmed earlier reports that some elements of the SLS will eventually be open to competition. The solid rocket motors will be used for SLS initially, he said, “until we can hold a competition, which I’ve directed we try to do as soon as possible, where all comers can compete,” including, specifically, liquid oxygen (LOX)/RP-1 systems. “It’s going to be full and open competition, if I can do what I would like to do.”
After the hearing, some members of Congress continued to press NASA for more details about the SLS design even as the cost studies are ongoing. Sen. Kay Bailey Hutchison (R-TX), one of the key authors of last year’s authorization bill, asked the White House a press conference Thursday to allow NASA to release those technical details. “Senator [Bill] Nelson and I are urging that the OMB let the decision be made public so the contractors at NASA will stay in place—that will be the most efficient way for the taxpayers of our country,” she said in a prepared statement.

Hutchison added that she and Nelson had apparently already seen the SLS design Bolden had approved, and liked it. “They have done a very good job,” she said. “Senator Nelson and I have seen the design and we know that it is a great design. It is exactly what we asked for last year in Congress and we now have the capsule that is going to take the astronauts and the launch vehicle we have to get going.”

Schedule and cost

While one House committee was debating the status of the SLS in one hearing Tuesday, House appropriators Wednesday had little difficulty funding the program when they took up a spending bill that includes NASA. That bill would provide NASA with $16.8 billion in fiscal year 2012, down from the nearly $18.5 billion it received this fiscal year and the more than $18.7 billion in the agency’s 2012 budget request. Despite the cuts, though, SLS came though unscathed: appropriators gave the program $1.985 billion for 2012, slightly more than the administration’s request of $1.8 billion. (Both, though, were below the authorized level of $2.65 billion from last year’s authorization act.)

“We are providing NASA funding above the request for America’s next generation exploration system,” Rep. Frank Wolf (R-VA), chairman of the Commerce, Justice, and Science subcommittee of the House Appropriations Committee, said in a statement at a markup of the spending bill by the full committee July 13, in about the only discussion in the several-hour-long session about SLS funding.

Other NASA programs did not fare as well, with most of the attention going to the committee’s decision to defund JWST. The report accompanying the appropriations bill explained that the JWST’s growing cost—Wolf said at Wednesday’s markup that the GAO has now estimated the cost of the telescope to be as high as $7.8 to $8 billion—and schedule delays led appropriators to use it to send a message to NASA. “The Committee believes that this step will ultimately benefit NASA by setting a cost discipline example for other projects and by relieving the enormous pressure that JWST was placing on NASA’s ability to pursue other science missions.”

An effort to restore at least partial funding for the telescope by transferring $200 million from NASA’s Cross Agency Support account was quickly defeated by the committee Wednesday, which rejected it on a voice vote. It’s unlikely, though, that supporters of JWST will give up, with indications that they will seek to restore funding on the House floor as well as in the Senate. In either case, the SLS’s relatively healthy budget could make it a tempting target.

The SLS’s sluggish schedule could also open the program up to future cuts. While the 2010 authorization act mandates that the vehicle be ready to fly by the end 2016 (at least in an interim version that can place 70–100 tons into orbit, rather than the final version that can loft at least 130 tons) Bolden said at Tuesday’s hearing NASA was planning an initial 2017 test flight of SLS, which would launch an uncrewed Orion MPCV beyond Earth orbit—perhaps out to the Moon—and back to test the capsule’s reentry systems.

It would be several years after this test, though, before the SLS could launch a crewed Orion, though. “We’re still talking late this decade, early ’20s before we have a human-rated vehicle,” Bolden said. That, as one committee member noted, puts into jeopardy one proposed mission of the SLS and MPCV: to serve as a backup for commercial crew providers for accessing the International Space Station, as ISS operations could end as soon as 2020 (but could be extended well into the decade depending on interest and the technical condition of the station.)

One member of the House Science Committee went so far as to question whether money intended for SLS might be better spent on other, more pressing issues. “If we spend all of our money on a huge vehicle that may or may not be absolutely necessary, the money won’t be there for what is the modern version of the Hubble telescope,” said Rep. Dana Rohrabacher (R-CA).

This led to a back and forth with Bolden. “If I don’t build a heavy-lift launch vehicle, we don’t have an exploration program,” the NASA administrator said.


“No, you don’t have a human exploration program,” countered Rohrabacher.

“I’m a big fan of human exploration,” Bolden replied.

Rohrabacher was unswayed by Bolden’s argument about the critical nature of the SLS. He argued that he would rather see money spent on space telescopes or even cleanup of space debris in Earth orbit. By instead funding long-term exploration programs like SLS, he said, “we are then chasing after goals that are so far in the distance that we are cutting out the things that we can do today.”

Rohrabacher, at least publically, appeared to be in the minority about the focus on SLS over alternative missions. The SLS may yet end up with most or all of the proposed funding when the 2012 budget cycle is wrapped up (which may be many months from now, if 2011 is any guide), and later this summer, or shortly thereafter, we may know what exactly the SLS will look like. However, the future of a heavy-lift rocket proposed by Congress and accepted by NASA last year is still far from certain. 

Aerospace industry collapse will be fast and take decades to recover from—we’ve reached the tipping point

Albaugh 4/27 -- Fellow of the American Institute of Aeronautics and Astronautics and member of the International Academy of Astronautics (4/27/2011 , Jim Albaugh, “Keeping America’s Lead in Aerospace”, Speech to the 10th Annual Aviation Summit US Chamber of Commerce, http://www.aia-aerospace.org/newsroom/speeches_testimony/ , FS)

Today we take America’s industrial base for granted, but we do so at our own peril. Think about what a strong industrial base has meant for our country.

It was the “arsenal of democracy” that equipped us to win World War II and the Cold War. It put a man on the moon. It made America the worldwide leader in space, commercial aviation, and defense.

But a strong industrial base is not a given. It’s a product of the right policies, investments and priorities – and of time. We don’t have to look far to see how an industrial base can quickly wither away. The UK was once renowned for its aerospace and defense manufacturing. Now that country is buying F-35s, C-17s, Apaches, and Chinooks from us, and of course, commercial airplanes. UK leaders realized a few years ago that they needed an industrial policy and have put one in place. But it won’t be easy for the UK to rebuild its capabilities, and that should serve as a warning to us.

When we don’t invest in new development programs and when policymakers don’t consider how procurement decisions impact the industrial base, we risk losing talent and expertise that’s taken us decades to build.

Our engineering talent is not a fixed asset. It’s made up of people who need challenging new projects. And if they don’t have them, they move into other industries or retire. Once lost, reconstituting it is very difficult and will take decades. With the F-35 in test flight, we are now at a point where there are no new military airplanes or helicopters in development by the DoD. I think that’s the first time we’ve been in that situation in probably a hundred years. We risk following the UK in dismantling our industrial base if we don’t do something about that.

You might think, “We are building aircraft for the military, so what’s the problem?”

To be a viable contractor and an integrator of very complex systems, you have to understand how to do R&D. You have to take R&D into detailed design. You have to transition detailed design into production. You have to run your production systems, and you have to have a very healthy supply chain. What we’re seeing right now with no new start in the Department of Defense is we are losing our ability to do detailed design. We are losing our capability to transition design into manufacturing. Once that’s gone, it will take a long time to reconstitute. I know this is an issue. That was one of the problems we had on the 787 program. We had not done a new development program since the 777, and we paid the price as a result.

On the space side, tens of thousands of very experienced engineers will lose their jobs in the gap between the Space Shuttle’s last mission and the start of the next program. Earlier this month, the United Space Alliance, the NASA contractor responsible for operating the space shuttles, announced it will lay off up to 50 percent of its work force or about 2,800 workers. NASA astronauts who have trained for years are wondering what they will do next.

Without clear direction and investments, we’re going to lose the intellectual capital it’s taken us 50 years to develop. Once we park the shuttle this summer, I predict that the Chinese will walk on the moon before we once again put an American into low-earth orbit in a U.S. launch vehicle. To me, that’s unconscionable.

Strong industrial base is critical to naval power 
Eaglen and McGrath ‘11 (Mackenzie,- research fellow for national security studies Brian,- retired naval officer and the Director of Delex Consulting, Studies and Analysis in Vienna, Virginia “Thinking About a Day Without Sea Power: Implications for U.S. Defense Policy” 5-16 http://www.heritage.org/Research/Reports/2011/05/Thinking-About-a-Day-Without-Sea-Power-Implications-for-US-Defense-Policy) 
Recapturing Innovation and a Sound Industrial Policy. Despite the fact that “industrial policy” became a dirty word from its association with socialist governments during the Cold War, Congress needs to prevent the loss of innovation in defense-related research and development. Members should already know and be alarmed that the U.S. military has no manned aircraft under development—a first in the history of aviation. Similarly, no surface ships or attack submarines are in the design phase. With development cycles lasting 20 years or longer, elected leaders need to ensure that the Defense Department is not losing critical skills that will be needed to imagine and build the next generation of ships, aircraft, sensors, and weapons for the U.S. Navy. The critical workforce ingredients needed to sustain an industrial base capable of building next-generation systems are specialized design, engineering, and manufacturing skills. The growth of the defense industry after World War II peaked in the late 1950s when defense production became a leading sector of the national economy, a trend that continued well into the 1980s. This period was also marked by an increased focus on developing advanced defense technologies. By 1960, the federal government was responsible for 58 percent of the nation’s research and development investments. This emphasis required a new level of engineering skills and capabilities within the industry to develop the complex defense systems the government sought to build. Since World War II, the United States has benefited from the skills of a robust defense industrial and manufacturing workforce. For more than six decades, various U.S. defense strategies have emphasized the benefits of a technologically superior military to help to deter and win wars. The U.S. military has pursued this “technical overmatch” for decades in an attempt to deter potential enemies from engaging the U.S. in conflict and to reduce risk and loss of life on the battlefield. When the Cold War ended in 1991, the sudden apparent dissolution of national security threats prompted a period of intense downsizing and consolidation. Whereas more than 50 major defense firms dominated the market in the early 1990s, only six prime contractors remain today. Contrary to popular perception, 60 percent to 75 percent of work programs in the aerospace and defense industries are performed by sub-prime companies and lower-tier suppliers, not the big defense contractors. These small companies are increasingly vulnerable to the vagaries of defense budgets, and reductions in defense research and development will cause them to disappear along with their tooling and skills. An expected, the emerging round of consolidation of the defense industry has increased the burden on the small collection of defense companies. The consolidation of major defense contractors has generally reduced the number of available workers. Already at a turning point, the potential closure of major defense manufacturing lines in the next five years with no additional scheduled production could shrink this national asset even further. While the manufacturing workforce alone should not dictate congressional defense acquisition decisions, Congress needs to consider the potential defense “brain drain” when determining whether or not to shut down major production lines permanently, particularly in shipbuilding and aerospace. More often than not, once these highly skilled workers leave the federal workforce, they are difficult to recruit back and even more expensive to retrain. This dynamic creates significant project gaps. 

Naval power solves hegemony, alliances, SLOC insecurity, and global conflict
Cropsey 10- Senior Fellow at the Hudson Institute, (Seth Strategic Analysis Vol. 34, No. 1, January 2010, 35–45)

The cooperative arrangements with foreign navies envisioned by the Navy’s cur- rent maritime strategy may perhaps moderate problems of failing states and terror. But is this enough to manage other challenges? Is the Navy’s current organization capable of addressing both conventional and asymmetric threats? Can today’s highly structured and inflexible system for designing and building ships adapt quickly and cost-effectively to changes in the strategic environment? What, for example, do globalization, the growing dependence of the United States on sea-borne transit for strategic resources and minerals, and the likelihood of more dislocations such as con- tinue from Somali piracy mean for the future of US national security? American maritime strategy has played a major role in binding together the international system that US foreign policy has aimed to establish since the begin- ning of the twentieth century. What are the consequences for the United States and its allies if those bonds crumble as a result of a shrinking Navy with reduced international presence, and a weakening ability to project power, provide stabilizing presence, and respond to serious crises? The widely-shared current assumption that the immensity of US–China trade eliminates the possibility of serious Sino-American conflict recapitulates the United Kingdom’s decision a century ago that alliance with Japan was prudent and sufficient to secure the Crown’s interests in the Far East. If this assumption proves wrong the consequences for US influence in the Pacific would be as disastrous for us as they were for Great Britain. The historically unprecedented half century of relative naval peace in the Mediterranean may continue indefinitely, but such a prolongation would be a freak of history. The re-deployment of major United States naval force from the Mediterranean to support operations in the Middle East and Central Asia, added to the declining US naval fleet would leave us with terrible choices if, for example, Tur- key’s drift towards Islamism yields a naval force with ambitions similar to those of her fifteenth century Ghazi Ottoman rulers. What are the long-term consequences as our ability to maintain a global naval presence which heretofore has been judged benefi- cent erodes? The size, shape, and strategy of the US Navy are a critical element of America’s position as the world’s great power. Our ability to protect or rend asunder the globe’s ocean-going lines of communication is inseparable from our position as the world’s great power. But very few outside a small community of naval officers and selected military/foreign policy analysts appreciate the strategic results of American sea- power’s slow but steady diminution. The eventual impact of this weakening includes, but is not limited to, a major shift of power away from American influence in Asia; the shattering of such key maritime alliances and partnerships as those we currently maintain with Australia, India, Japan, and Singapore; the rise of China as a hegemonic power; a debilitating loss in America’s ability to shape the future global strategic environment; and a powerful reinforcement of the perception that the United States is in decline. Globally, the continued attrition of US naval force also means a serious threat to the security of the world’s sea lines of communication and the choke points – such as the Straits of Hormuz – through which pass an increasing volume of global com- merce, the departure of a visible and stabilizing American presence from allied ports as well as potential worldwide flashpoints, and the international perception that the United States is abandoning the critical element of military capability that under- girded the world system American policy has sought for over a century, seapower. 

Restoring Constellation is vital to revitalizing the space industrial base

Maser, 11 - Chair of the Corporate Membership Committee American Institute of Aeronautics and Astronautics and  President Pratt & Whitney Rocketdyne (Jim, Congressional Testimony for House Hearing,  A Review of NASA’s Exploration Program in Transition: Issues for Congress and Industry 3/30, http://www.aiaa.org/pdf/public/Maser_Congressional_Testimony_30Mar11.pdf)

It is true that we face many other significant challenges and that our country is going through a period of transition. However, we must not lose sight of the fact that the aerospace industry directly employs more than 800,000 people across the country, and supports more than two million middle class jobs and 30,000 suppliers from all 50 states, with total industry sales in 2010 exceeding $216B. 

As a result, the health of the aerospace engineering and manufacturing base in America is a crucial element of our continued economic recovery and employment growth. But in addition to that, the aerospace industry is unique in its contribution to national security, and if the highly skilled aerospace workforce in the United States is allowed to atrophy, it will have widespread consequences for our future wellbeing and success as a nation. 

The U.S. space community is at a crossroads and facing an uncertain future that is unlike any we have seen in decades. This uncertainty significantly impacts our nation’s ability to continue accessing and exploring space without being dependent on foreign providers. It also has implications for our national security and the U.S. industrial base.
Thirteen months ago, NASA administrator Charlie Bolden called me, and several other aerospace manufacturers, to tell us that the Constellation program had been cancelled. 
In the 13 months since that call, NASA has yet to identify a strategy to replace the Space Shuttle. 

In addition, there does not appear to be consensus within the Administration regarding the need for the Space Launch System (SLS) and Multi-Purpose Crew Vehicle (MPCV). Further, there clearly is not consensus between Congress and the Administration on NASA’s priorities. 

This uncertainly has our industry partners and suppliers very concerned about how we can position our businesses to meet NASA’s needs, while retaining our critical engineering and manufacturing talent. It is creating a gap which our industry will not be able to fill. 

When the Apollo program ended more than three decades ago, in 1975, there was a gap of about six years prior to the first flight of the Space Shuttle program. However, the Shuttle program had been formally announced in January 1972. So, although there was a gap in U.S. human spaceflight, there was not a gap in work on the next generation system. 

Clearly this transition was difficult for industry. NASA budgets were reduced but industry adapted to this new reality.

During the Space Shuttle era, we saw NASA budgets become overall flat, declining to less than one percent of the federal budget. And although the space industry would like to have seen overall increases, we have known how to plan our business, how to invest, how to meet our customers’ needs, and how to compete. 

The situation now, however, is much worse. It poses a much greater risk to the U.S. space community, to the engineering workforce, and to U.S. leadership in space. The difference between the Apollo-Shuttle transition and the Shuttle-next generation space exploration system transition is the perilous unknown. 
We do not know what is next. Shuttle is ending and we have not defined a mission nor ensured what we are working on. 

Congress passed an authorization bill that directs NASA how to move to the next generation efforts in space exploration. But NASA has said that due to Constellation contractual obligations they are limited in moving forward with the Authorization bill. This situation is creating a host of problems, and it urgently needs to change. Most importantly, if NASA is going to be relived of Constellation obligations, we need to know how the workforce will be transitioned and how the many financial investments will be utilized for future exploration efforts. 

Whereas the Apollo-Shuttle transition created a gap in U.S. human access to space, this next transition is creating a gap in direction, in purpose, in actual work, and in future capabilities.

In order to adequately plan for the future and intelligently deploy resources, the space community needs to have clear goals. And up until two years ago, we had a goal. We had a national space strategy and the plan to support it. Unfortunately, at this point, that plan no longer exists. 

This lack of a unified strategy, along with the uncertainty it creates and the fact that the NASA transition is being planned without any coordination with industry, makes it impossible for businesses like mine to adequately plan for the future. How can we right-size our businesses and work towards achieving greatest efficiency if we can’t define the future need? This is an impossible task. 

So, faced with this uncertainty, companies like mine continue to remain focused on fulfilling Constellation requirements pursuant to the Congressional mandate to capitalize on our investment in this program, but we are doing so at significantly reduced contractual baseline levels, forcing reductions in force at both the prime contractor and subcontractor levels. 

This reality reflects the fact that the space industrial base is not FACING a crisis; we are IN a crisis right now. 
And we are losing a national PERISHABLE product…our unique workforce.

The entire space industrial base is currently being downsized with no net gain of jobs. At the same time, however, we are totally unclear as to what might be the correct levels needed to support the government. 

Designing, developing, testing, and manufacturing the hardware and software to access and explore space requires highly skilled people with unique knowledge and technical expertise developed over decades. 

These technical experts cannot be grown overnight, and once they leave the industry, they rarely return. If the U.S. develops a tremendous vision for space exploration five years from now, but the people with these critical skills have not been preserved and developed, that vision could not be brought to life. 

We need that vision, that commitment, that certainty right now, not five or ten years from now, if we are going to have a credible chance of bringing it to fruition. 

In addition to difficulties in retaining our current workforce, the uncertainty facing the U.S. space program is already having a negative impact on our industry’s ability to attract new talent from critical science, technology, engineering and mathematics. Young graduates who may have been inspired to follow STEM education plans because of their interest in space and space exploration look at the industry now and see no clear future. This will have implications to the space industrial base for years to come.

Access to space also plays a significant part in the Department of Defense’ ability to secure our nation. The lack of a unified national strategy brings uncertainty in volume which means that fixed costs will go up in the short term across all customers until actual demand levels are understood. This means that lack of a clear space policy will have ripple effects in the defense budget and elsewhere, raising costs when it is in everyone’s interests to contain costs. 

Now, it is of course true that there are uncertainties about the best way to move forward. This was true in the early days of space exploration as well, and in the Apollo and Shuttle eras. 

Unfortunately, though, we do not have the luxury of waiting until we have all the answers. We must not “let the best be the enemy of the good.” In other words, selecting a configuration that we are absolutely certain is the optimum configuration is not as important as expeditiously selecting one of the many workable configurations, so that we can move forward. 

This industry has smart people with excellent judgment, and we will figure the details out, but not if we don’t get moving soon. NASA must initiate SLS and MPCV efforts without gapping the program efforts already in place intended to support Constellation.

time for industry and government to work together to define future space is now. We must establish an overarching policy that recognizes the synergy among all government space launch customers to determine the right sustainable industry size, and plan on funding it accordingly. 

The need to move with clear velocity is imperative if we are to sustain our endangered U.S. space industrial base, to protect our national security, and to retain our position as the world leader in human spaceflight and space exploration. I believe that if we work together we can achieve these goals, and we are ready to help in any way that we can. But the clock is ticking.
HLV key to preserve the industrial base. 

Thompson 11-Chief Financial Officer (Loren Thompson, April 2011, “Human Spaceflight”, Lexington Institute, http://www.lexingtoninstitute.org/library/resources/documents/Defense/HumanSpaceflight-Mars.pdf, DMintz)
The two most important elements in any human spaceflight program that proposes to go beyond low-Earth orbit are an evolvable heavy-lift launch vehicle and a multi-purpose crew vehicle. Congress has directed that NASA’s future work on both systems should focus to the maximum degree possible on technologies already under development for the Constellation program. By applying those technologies to a human spaceflight agenda focused on the ultimate destination of Mars, NASA can preserve its investment in a highly skilled space workforce and related infrastructure. Failure to make Mars the centerpiece of future exploration efforts will probably doom the human spaceflight program to a further erosion of political support at a time when its survival is already in question. 
Space Commitment Key
Space commitments boost the overall industrial base – key to overall economic growth
Rendleman and Faulconer, 10 – *retired USAF Colonel  AND **President of Strategic Space Solutions, over 31 years in the aerospace industry (James and Walter, “Improving international space cooperation: Considerations for the USA,” Space Policy 26 (2010) 143-151, Science Direct)

Scientific research, engineering, and innovation are at the heart of the success of the US economy and world leadership. Some argue that the Apollo Moon landing program laid the technical foundations and infrastructure underpinning advances by the USA for the next 40 years. It inspired hundreds of thousands to become engineers and live on the innovation frontlines. Its communications, weather, precision navigation and timing, surveillance and warning satellites systems became part of a revolution that connected the USA and the rest of the world. Even when interest in manned space programs waned, the engineers it generated drove a technological innovation engine that sparked many years of advances across many other arenas. These successes rightly led to the 20th century being called the American Century.

Over the past 50 years, 50-85% of the growth in America’s gross national product (GNP) can be attributed to its science and engineering strengths. As noted in a recent report published by the National Academy of Sciences, “scientists and engineers tend, through innovation, to create new jobs not only for themselves but also for workers throughout the economy.”27 They generate economic growth for others unlike many other elements of society, and this success is highly leveraged--only 4% of the US workforce is involved in engineering and science.28

***Space Development Adv

Space Development key to Econ & Resource Wars
Space development is vital to economic growth and preventing resource wars

Hsu and Cox, 9 - *Senior fellow, Aerospace Technology Working Group, AND **Founder & Director of the Aerospace Technology Working Group (Feng and Ken, “Sustainable Space Exploration and Space Development - A Unified Strategic Vision,” 2/20, http://www.spaceref.com/news/viewsr.html?pid=30702)

History has brought mankind to the brink of an unprecedented era of crisis and challenges. However, crisis and challenges encompass new opportunities for all of mankind, as implied in the Chinese word for "crisis," which also means "opportunity." Our crisis in the world economy, energy resources and global climate change are dire, but our opportunities for science, technology advancement and human economic expansion in space are enormous. Having evolved and survived on earth for millions of years, through constant struggle for change, we humans must once again, expand and adopt new economic spheres, and elevate from an Earth-bond civilization to a spacefaring civilization in the face of crisis. Much like our ancestors learned to adapt using fire and tool-making skills, and evolved from primitive tribal-based societies into the collaborative agricultural civilization; from isolated regional economies to a globalized world economy. Now is the time for humanity to develop space and industrialize the Earth-Moon system, making it a key part of global economic revitalization for a whole new sustainable and elevated human civilization.

Many of us believe that mankind must solve all our crises on earth before expanding into space can be achieved successfully and peacefully. In fact, humanity isn't going to solve all its problems here on earth, ever. While resolving some of our crises, humanity always creates more. Regardless, mankind goes into space for reasons that our ancestors had historically gone elsewhere: for adventure with unknowns, resources, freedom, and better lives. The recent human history of industrial revolutions, along with the current collapses of the world's economy and energy and financial markets, has taught us a harsh lesson: that merely manipulating financial capital and producing services has failed to build a sustainable global economy for mankind. Instead of fighting over what's limited and restricting human development on this planet, we must now expand our horizons, and look upward and outward for resources, embarking on economic and commercial development into space.

Bold strategic vision supported by strong government and global leadership in technology and infrastructure development has always brought humanity out of our economic and political crises, much like the bold vision of the transcontinental railway systems supported by president Lincoln in the mist of the civil war crisis, or like the infrastructure buildup of the massive U.S. interstate highway systems called for by president Eisenhower in the aftermath of the great depression back in the 1930s, or like the government investment of Internet technology and information infrastructure buildups in the early 1990s supported by president Clinton. Now is the time, more than ever, for yet another bold vision and for America's strategic leadership to bring humanity out of our crisis by promoting and investing heavily on the final frontier of human development in space. Indeed, whether to make space industrialization an integral part of our strategy, and a key component of a stimulus for our economic recovery is all about the crossroads the U.S. and the rest of the world must decide on in the face of the many crises humanity has encountered.

Mankind, in the current stages of our single-planet civilization, may feel compelled or threatened to fight over resources and living space on the surface of the earth. However, such an inherent condition and competitive human psychology (deep in our consciousness) will most likely change by expanding the human horizon outward into space. As evidenced by human experience as astronauts, the "overview effect" will be the most profound nature bond for humanity to cherish one another, when we first looked back at our obscure blue home planet from the deep space.

We must not underestimate the paramount importance of expanding human habitats outside the earth confinement as a critical benefit contributing to the acceleration of human conscious evolution, and hence bringing about transformed geopolitical governance, and ultimately leading to sustainable and peaceful human development back on earth. Much like a political vacuum existed in the New World some five centuries ago, which allowed early American settlers to experiment with more efficient and just forms of government, there is little doubt that humanity's expansion into space will help us develop healthier and more peaceful societies on earth.

A bold strategic vision and strong leadership always require one to think outside the conventional paradigm and learn from the history. Both house of the U.S. congress have been debating fiercely on the huge economic stimulus package proposed by the new president. But it's quite disappointing to see that only a small fraction (about 5 billion dollars) is allocated for the buildup of new infrastructures, such as a mass transit system for America. Much of the allocated investment is limited to repair of bridges and existing highway systems, without a hope, in our view, of seeing any major investment in space infrastructure buildups, such as affordable RLVs or other space transportation systems development.

What America desperately needs, beside short-term unemployment rescue measures, is to open up whole new commercial and economic frontiers, and with it, waves of technological and industrial innovations. Space industrialization, alongside with renewable energy and mass transit infrastructure development, are key sectors of the emerging economic and technological revolutions that will lead humanity to the whole new realm of prosperity and sustainability. Unlike investment in a short-term stimulus project, the jobs and opportunities in space development that will benefit the U.S. and the world will be enormous, and will likely dwarf anything mankind has ever seen in the past. So we strongly urge the new administration and the U.S. congress to consider the strategic policies, as outlined below, to support the development of a transformative space-based global economy:

· Consider significant portion of the stimulus package to be allocated for supporting space development projects. In particular, supporting and incubating technologies and entrepreneurial partnerships of space projects for commercial orbital transportation

· Support development of the space tourism industry, making it among the top priorities of space development projects. Help establish and enable the commercial tourist market place in zero-G, suborbital, and orbital environments.

· Obtain a sizable portion of the funds by redirecting resources from the costly Ares launch vehicles and lunar base projects, to allow NASA to focus its resources and human capital on renewable energy R&Ds, including development of affordable solar, wind and geothermal energy systems and products, and cost-effective energy storage technologies. ISS, lunar base development and lunar science explorations should be the major focus on international collaborative programs.

· Support earth and space science R&D projects to enhance earth and environment monitoring capabilities, and develop strategies and technologies to help mitigate and avert risks of natural disasters and catastrophic climate change, while protecting our natural environment.

· Invest in space solar power research and demonstration projects, wireless power transmission and electric propulsion technologies, including related cost-effective and highly efficient electric engine systems applied to ground transportation vehicles, commercial airplanes, and space propulsion systems

Frankly, if we really wish to revitalize the U.S. economy and make it the most powerful world economic engine for centuries ahead, we must try not to put another 25 billion into saving the troubled auto industry, as it would only postpone the death of a key element in the obsolete U .S. economic base! Why not think about spending 10 billion on space infrastructure development, and another 15 billion in building the new mass transit infrastructure, such as high speed MLV transit network systems, which could change our economic model, which has reached its peak?! Has anyone seriously thought about the problems or sustainability of our car-based economic model, beyond the current fossil-fuel crisis? How much time do Americans need to waste on the roads every day before we start thinking outside the old economic realm?!

Average Americans spend about one whole week time each year waiting at traffic lights, not to mention the horrible road jams, and collectively we waste a total of more than $78 billion per year sitting in cars without moving an inch. Clearly, the key for strategic recovery is to create new economic and business frontiers, and expand human presence and activities into space. Spending massive amount of borrowed money to "fix roads and bridges" may provide some short-term stimulus, but it may not be the best strategic idea for the future of America. Yes, it could put many folks to work temporarily, but it is not going to sustain them, simply because we are not creating anything new, but rather attempting to recover from the obsolete economic base by following the old tracks of a failed economy. Investments made in a mindset based on the existing economic paradigm will likely lead us to where we were before, and we will sooner or later find ourselves in the same traps.

Space industrialization is essential not only to the continued wellbeing of humanity on earth, but as a key step to assure the continued survival of the human species. We cannot continue to prosper and survive for long without tapping into the unlimited resources of our solar system. We urge the new president and the U.S. congress to support engaging broad international partners, provide U.S. leadership in both space development and space exploration endeavors, and promote human commercial and economic expansion into space, following the unified strategic space policy elaborated in this paper.

***Mars Adv 

2AC Mars (H20 Scarcity) Add-On
Properly funding Constellation and HLLVs is the cornerstone to making it to Mars.  

Thompson 11-Chief Financial Officer (Loren Thompson, April 2011, “Human Spaceflight”, Lexington Institute, http://www.lexingtoninstitute.org/library/resources/documents/Defense/HumanSpaceflight-Mars.pdf, DMintz)
By that time, though, President George W. Bush had articulated a new “Vision for Space Exploration” that proposed to return to the use of expendable launchers as the principal means of lofting humans into space. Efforts to develop a reusable successor to the Space Shuttle had encountered technical challenges that made traditional launch concepts the only feasible way of supplying the space station and continuing the human spaceflight program once the Shuttle fleet was retired around 2010. Bush’s vision evolved into a program called Constellation, which funded a new heavy-lift launch vehicle and crew capsule that could return humans to the Moon and then provide the basis for a manned mission to Mars. However, a presidential commission reported in 2009 (shortly after Bush left office) that the Constellation program was under-funded and therefore could not meet its intended goals. 
The two most pressing elements in any human spaceflight architecture are a new heavy-lift launch system and a multi-purpose crew vehicle suitable for exploration of deep space. Congress has directed that, to the maximum degree possible, NASA should leverage technologies and capabilities of the Ares man-rated launch system and Orion crew capsule that were part of the canceled Constellation program in implementing NASA’s revised human spaceflight plans. That approach will take advantage of investments already made in new technology while causing the least disruption to the nation’s highly specialized space workforce and infrastructure. Leveraging the state-of-the-art Ares and Orion systems provides the foundational capability required for the heavy-lift launch system now referred to as the Space Launch System (SLS) and the crew vehicle, officially designated the Multi-Purpose Crew Vehicle (MPCV). As the stepping-stone approach to Mars advances, both the propulsion system and the crew vehicle will be continuously enhanced to the point where a manned mission to Mars is feasible.
By establishing Mars as the defining mission -- with SLS and MPCV as the foundational transport elements -- the stepping-stone approach can identify the intermediate missions and the incremental capabilities required to accomplish each new milestone. NASA and industry thus will understand technology gaps against which development roadmaps can be created, including “on-ramps” for technology breakthroughs and “off-ramps” for technology mis-steps. This will provide the space community with a stable and predictable future to ensure the necessary workforce is maintained, challenged and matured. Once the human spaceflight program moves beyond low-earth orbital missions, astronauts will also require new “extravehicular activity” (EVA) spacesuits and modules, and various robotic systems to assist them in space. The advanced cryogenic propulsion stage developed under the Ares upper-stage contract will be needed if NASA elects to return to the Moon, and a deep-space habitat will have to be developed if it elects to visit near-Earth asteroids 
In the near term, though, NASA’s human spaceflight budget will be dominated by spending for the Space Launch System and Multi-Purpose Crew Vehicle. Those investments are essential requirements for continuation of the human spaceflight program, no matter what its planned objectives are. If Mars is to be the ultimate goal, then both systems must be developed with sufficient growth potential to evolve beyond their baseline configurations. For instance, the launcher may initially be able to loft a 130 metric-ton payload into orbit and 50 metric tons to fast-enough velocity to escape Earth’s gravity well, but eventually technology advances will be needed so that more challenging deep-space destinations can be reached. It will take some time for NASA to sort out its technology options and organize a development strategy that fits within projected budgets. The most important thing it must do in framing that strategy is to offer the public a vision of what human spaceflight can achieve if put on a stable course. The key to making that vision viable and sustainable is to provide a pathway to Mars -- the most Earth-like object in the reachable universe beyond our own planet, and the only planet that might one day host a self-sustaining human colony. 
Mars allows for spinoff tech which solves water scarcity

Rampelotto 11 - Department of Biology, Federal University of Santa Maria (UFSM), Brazil. (Pabula Henrique, “Why Send Humans to Mars? Looking Beyond Science” http://journalofcosmology.com/Mars151.html
The engineering challenges necessary to accomplish the human exploration of Mars will stimulate the global industrial machine and the human mind to think innovatively and continue to operate on the edge of technological possibility. Numerous technological spin-offs will be generated during such a project, and it will require the reduction or elimination of boundaries to collaboration among the scientific community. Exploration will also foster the incredible ingenuity necessary to develop technologies required to accomplish something so vast in scope and complexity. The benefits from this endeavor are by nature unknown at this time, but evidence of the benefits from space ventures undertaken thus far point to drastic improvement to daily life and potential benefits to humanity as whole. One example could come from the development of water recycling technologies designed to sustain a closed-loop life support system of several people for months or even years at a time (necessary if a human mission to Mars is attempted). This technology could then be applied to drought sufferers across the world or remote settlements that exist far from the safety net of mainstream society. The permanence of humans in a hostile environment like on Mars will require careful use of local resources. This necessity might stimulate the development of novel methods and technologies in energy extraction and usage that could benefit terrestrial exploitation and thus improve the management of and prolong the existence of resources on Earth.

Water scarcity threatens extinction

NASCA 04 [“Water shortages – only a matter of time,” National Association for Scientific and Cultural Appreciation, http://www.nasca.org.uk/Strange_relics_/water/water.html]
Water is one of the prime essentials for life as we know it. The plain fact is - no water, no life! This becomes all the more worrying when we realise that the worlds supply of drinkable water will soon diminish quite rapidly. In fact a recent report commissioned by the United Nations has emphasised that by the year 2025 at least 66% of the worlds population will be without an adequate water supply. As a disaster in the making water shortage ranks in the top category. Without water we are finished, and it is thus imperative that we protect the mechanism through which we derive our supply of this life giving fluid. Unfortunately the exact opposite is the case. We are doing incalculable damage to the planets capacity to generate water and this will have far ranging consequences for the not too distant future. The United Nations has warned that burning of fossil fuels is the prime cause of water shortage. While there may be other reasons such as increased solar activity it is clear that this is a situation over which we can exert a great deal of control. If not then the future will be very bleak indeed! Already the warning signs are there. The last year has seen devastating heatwaves in many parts of the world including the USA where the state of Texas experienced its worst drought on record. Elsewhere in the United States forest fires raged out of control, while other regions of the globe experienced drought conditions that were even more severe. Parts of Iran, Afgahnistan, China and other neighbouring countries experienced their worst droughts on record. These conditions also extended throughout many parts of Africa and it is clear that if circumstances remain unchanged we are facing a disaster of epic proportions. Moreover it will be one for which there is no easy answer. The spectre of a world water shortage evokes a truly frightening scenario. In fact the United Nations warns that disputes over water will become the prime source of conflict in the not too distant future. Where these shortages become ever more acute it could forseeably lead to the brink of nuclear conflict. On a lesser scale water, and the price of it, will acquire an importance somewhat like the current value placed on oil. The difference of course is that while oil is not vital for life, water most certainly is! It seems clear then that in future years countries rich in water will enjoy an importance that perhaps they do not have today. In these circumstances power shifts are inevitable, and this will undoubtedly create its own strife and tension. In the long term the implications do not look encouraging. It is a two edged sword. First the shortage of water, and then the increased stresses this will impose upon an already stressed world of politics. It means that answers need to be found immediately. Answers that will both ameliorate the damage to the environment, and also find new sources of water for future consumption. If not, and the problem is left unresolved there will eventually come the day when we shall find ourselves with a nightmare situation for which there will be no obvious answer.

2AC Mars (Fossil Fuels) Add-On 

Properly funding Constellation and HLLVs is the cornerstone to making it to Mars.  

Thompson 11-Chief Financial Officer (Loren Thompson, April 2011, “Human Spaceflight”, Lexington Institute, http://www.lexingtoninstitute.org/library/resources/documents/Defense/HumanSpaceflight-Mars.pdf, DMintz)
By that time, though, President George W. Bush had articulated a new “Vision for Space Exploration” that proposed to return to the use of expendable launchers as the principal means of lofting humans into space. Efforts to develop a reusable successor to the Space Shuttle had encountered technical challenges that made traditional launch concepts the only feasible way of supplying the space station and continuing the human spaceflight program once the Shuttle fleet was retired around 2010. Bush’s vision evolved into a program called Constellation, which funded a new heavy-lift launch vehicle and crew capsule that could return humans to the Moon and then provide the basis for a manned mission to Mars. However, a presidential commission reported in 2009 (shortly after Bush left office) that the Constellation program was under-funded and therefore could not meet its intended goals. 
The two most pressing elements in any human spaceflight architecture are a new heavy-lift launch system and a multi-purpose crew vehicle suitable for exploration of deep space. Congress has directed that, to the maximum degree possible, NASA should leverage technologies and capabilities of the Ares man-rated launch system and Orion crew capsule that were part of the canceled Constellation program in implementing NASA’s revised human spaceflight plans. That approach will take advantage of investments already made in new technology while causing the least disruption to the nation’s highly specialized space workforce and infrastructure. Leveraging the state-of-the-art Ares and Orion systems provides the foundational capability required for the heavy-lift launch system now referred to as the Space Launch System (SLS) and the crew vehicle, officially designated the Multi-Purpose Crew Vehicle (MPCV). As the stepping-stone approach to Mars advances, both the propulsion system and the crew vehicle will be continuously enhanced to the point where a manned mission to Mars is feasible.
By establishing Mars as the defining mission -- with SLS and MPCV as the foundational transport elements -- the stepping-stone approach can identify the intermediate missions and the incremental capabilities required to accomplish each new milestone. NASA and industry thus will understand technology gaps against which development roadmaps can be created, including “on-ramps” for technology breakthroughs and “off-ramps” for technology mis-steps. This will provide the space community with a stable and predictable future to ensure the necessary workforce is maintained, challenged and matured. Once the human spaceflight program moves beyond low-earth orbital missions, astronauts will also require new “extravehicular activity” (EVA) spacesuits and modules, and various robotic systems to assist them in space. The advanced cryogenic propulsion stage developed under the Ares upper-stage contract will be needed if NASA elects to return to the Moon, and a deep-space habitat will have to be developed if it elects to visit near-Earth asteroids 
In the near term, though, NASA’s human spaceflight budget will be dominated by spending for the Space Launch System and Multi-Purpose Crew Vehicle. Those investments are essential requirements for continuation of the human spaceflight program, no matter what its planned objectives are. If Mars is to be the ultimate goal, then both systems must be developed with sufficient growth potential to evolve beyond their baseline configurations. For instance, the launcher may initially be able to loft a 130 metric-ton payload into orbit and 50 metric tons to fast-enough velocity to escape Earth’s gravity well, but eventually technology advances will be needed so that more challenging deep-space destinations can be reached. It will take some time for NASA to sort out its technology options and organize a development strategy that fits within projected budgets. The most important thing it must do in framing that strategy is to offer the public a vision of what human spaceflight can achieve if put on a stable course. The key to making that vision viable and sustainable is to provide a pathway to Mars -- the most Earth-like object in the reachable universe beyond our own planet, and the only planet that might one day host a self-sustaining human colony. 
Key to fusion development
Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, Epilogue)//DT

A prime example of the Martian frontier driving new technology will undoubtedly be found in the arena of energy production. As on Earth, an ample supply of energy will be crucial to the success of Mars settlements. The Red Planet does have one major energy resource that we currently know about: deuterium, which can be used as the fuel in nearly waste-free thermonuclear fusion reactors. Earth has large amounts of deuterium too. but with all of the existing investments in other, more polluting forms of energy production, the research that would make possible practical fusion power reactors has been allowed to stagnate. The Martian colonists are certain to be much more deter​mined 10 get fusion online, and in doing so will massively benefit the mother planet as well.
Fossil fuels are running out and status quo renewables cannot replace them—only fusion solves war, economic collapse, and global warming
SMITH 2005 (Chris Llewyn, Euratom/UKAEA Fusion Association, Culham Science Centre, Fusion Engineering and Design, #74)

The International Energy Agency predicts that energy use will increase 60% by 2030 and double by 2045. Currently, 80% is derived from burning fossil fuels. This is driving potentially catastrophic climate change and generating debilitating pollution. There is therefore an urgent need to find alternatives, which is increased by the fact that fossil fuels will eventually run out, starting with oil. The atmosphere is a delicate system and it is being dangerously provoked by the increase in atmospheric CO2 that has occurred since the industrial revolution (Fig. 1). The result appears to be an increase in the average global temperature (Fig. 2). The temperature rise is already producing observable effects. Fig. 3, for example, shows the observed frequency of closure of the Thames barrier that protects London against tidal surges: it is increasing and much greater than the original expectation, based on the historical record, of once every 2 or 3 years. Major future effects could include rises in sea level that could put areas currently occupied by hundreds of millions of people under water by the end of the century, and major perturbations of the monsoon that could be catastrophic. The ambitious goal of limiting atmospheric CO2 to 500 ppm by 2050 is often quoted, which would ameliorate but not remove all problems. The US Department of Energy estimates that in order meet this goal, 20TW – of the predicted total world power consumption of 30 TW– would have to be produced without CO2. This 20 TW is almost 50% more than today’s total power market (of 14 TW). To quote the US Department of Energy ‘the technology to generate this amount of emissionfree power does not exist’. In any case, fossil fuels will not last forever. At current rates of consumption, there is enough coal for several hundred years (but consumption is currently growing 1.4% pa) and enough gas for about 150 years (but consumption is currently growing at 2.35% pa). There are also huge amounts of ‘unconventional’ oil (shale and tar sands), which however will mostly be very expensive to convert to usable forms, both in terms of the cost and in terms of CO2 production and energy. What about conventional oil? There is a Saudi saying ‘My father rode a camel. I drive a car. My son flies a plane. His son will ride a camel’. This may be true. It is generally believed, on the basis of past experience in particular regions (the USA, the North Sea, . . .), that when half the world’s original endowment of accessible conventional oil has been used, production will decline by perhaps 3% pa as pressure drops in the older (generally larger and more easily found) oil wells and new wells become harder to find. Estimates of the world’s original oil endowment (known and yet to be discovered) have been stable and consistent for around 50 years, with one exception. The exception is the estimate of the US Geological Survey, which was increased by 40% in 2000 on the basis of assumed future improvements in extraction. The mean USGS prediction implies that the peak of oil production will occur in about 25 years, which is not long to introduce alternative energy sources for transport, or develop and deploy the means for large scale conversion of coal and/or unconventional oil to usable oil. Many analysts believe that the peak will occur sooner, perhaps even in 5–10 years, following which we might anticipate ‘price increases, inflation, recession and international tension’. Better understanding is urgently needed of whether the peak really is imminent. 3. What needs to be done? First, wider recognition of the scale of the problem is needed, and that it can only be solved by new and/or improved technologies (although fiscal measures designed to change the behaviour of consumers, and stimulate R&D by industry, will also be essential). Second, increased investment inR&Don energy is crucial. In fact, despite growing concerns about pollution, climate change and security of energy supply, publicly funded energy R&D has gone down 50% globally since 1980 in real terms, while private funding has also decreased world-wide, e.g. by 67% in the USA in the period 1985–1998. The size of the world’s total energy market, which is US$ 3 trillion pa, provides a reference scale. A 10% increase in average energy prices would cost US$ 300B pa, while the market for a technology that captures just 1% of the market is US$ 30B pa. The solution will be a cocktail, and we must explore all sensible avenues. What should we seek? Increased energy efficiency—yes (much can be done and it should have high priority, although it will ameliorate rather than solve the problem). CO2 capture and sequestration—yes (although there are big challenges and uncertainties, and – if it is possible – it will add to costs). Development and deployment of renewables—yes (although, with the exception of solar power – which is currently very expensive, and not well matched to demand geographically or temporally – renewables do not have the potential to meet a large fraction of global demand). Energy storage—yes (new storage methods will be essential if intermittent energy sources are to become more than marginal players, but note that energy storage/retrieval inevitably produces significant losses). Alternative power sources for (or systems of) transport—yes (including the development of hydrogen as a carrier [NB not a source] of energy, although there are huge challenges to be met, and of bioethanols). Nuclear—yes (at least until fusion is available, although nuclear power faces political hurdles in many countries, despite remarkable improvements in its reliability, safety and cost, and breeder reactors will be needed sooner or later if there is a large expansion). Fusion—yes. Apart from burning fossil fuels (as long as they last), solar power (which is currently not viable or economical except for niche uses) and nuclear fission, fusion is the only known technology capable in principle of producing a large fraction of the world’s electricity. With so few options, I believe that we must develop fusion (as well as the other options) as fast as possible, even if the timetable for success is uncertain. JET has produced 16MW of fusion power and, with results from other tokamaks, shown that controlled fusion can be achieved. The big question is: how long will it take to develop and test the materials and technology needed to make robust, reliable, economical fusion power stations?
2AC Mars (China) Add-On 

Properly funding Constellation and HLLVs is the cornerstone to making it to Mars.  

Thompson 11-Chief Financial Officer (Loren Thompson, April 2011, “Human Spaceflight”, Lexington Institute, http://www.lexingtoninstitute.org/library/resources/documents/Defense/HumanSpaceflight-Mars.pdf, DMintz)
By that time, though, President George W. Bush had articulated a new “Vision for Space Exploration” that proposed to return to the use of expendable launchers as the principal means of lofting humans into space. Efforts to develop a reusable successor to the Space Shuttle had encountered technical challenges that made traditional launch concepts the only feasible way of supplying the space station and continuing the human spaceflight program once the Shuttle fleet was retired around 2010. Bush’s vision evolved into a program called Constellation, which funded a new heavy-lift launch vehicle and crew capsule that could return humans to the Moon and then provide the basis for a manned mission to Mars. However, a presidential commission reported in 2009 (shortly after Bush left office) that the Constellation program was under-funded and therefore could not meet its intended goals. 
The two most pressing elements in any human spaceflight architecture are a new heavy-lift launch system and a multi-purpose crew vehicle suitable for exploration of deep space. Congress has directed that, to the maximum degree possible, NASA should leverage technologies and capabilities of the Ares man-rated launch system and Orion crew capsule that were part of the canceled Constellation program in implementing NASA’s revised human spaceflight plans. That approach will take advantage of investments already made in new technology while causing the least disruption to the nation’s highly specialized space workforce and infrastructure. Leveraging the state-of-the-art Ares and Orion systems provides the foundational capability required for the heavy-lift launch system now referred to as the Space Launch System (SLS) and the crew vehicle, officially designated the Multi-Purpose Crew Vehicle (MPCV). As the stepping-stone approach to Mars advances, both the propulsion system and the crew vehicle will be continuously enhanced to the point where a manned mission to Mars is feasible.
By establishing Mars as the defining mission -- with SLS and MPCV as the foundational transport elements -- the stepping-stone approach can identify the intermediate missions and the incremental capabilities required to accomplish each new milestone. NASA and industry thus will understand technology gaps against which development roadmaps can be created, including “on-ramps” for technology breakthroughs and “off-ramps” for technology mis-steps. This will provide the space community with a stable and predictable future to ensure the necessary workforce is maintained, challenged and matured. Once the human spaceflight program moves beyond low-earth orbital missions, astronauts will also require new “extravehicular activity” (EVA) spacesuits and modules, and various robotic systems to assist them in space. The advanced cryogenic propulsion stage developed under the Ares upper-stage contract will be needed if NASA elects to return to the Moon, and a deep-space habitat will have to be developed if it elects to visit near-Earth asteroids 
In the near term, though, NASA’s human spaceflight budget will be dominated by spending for the Space Launch System and Multi-Purpose Crew Vehicle. Those investments are essential requirements for continuation of the human spaceflight program, no matter what its planned objectives are. If Mars is to be the ultimate goal, then both systems must be developed with sufficient growth potential to evolve beyond their baseline configurations. For instance, the launcher may initially be able to loft a 130 metric-ton payload into orbit and 50 metric tons to fast-enough velocity to escape Earth’s gravity well, but eventually technology advances will be needed so that more challenging deep-space destinations can be reached. It will take some time for NASA to sort out its technology options and organize a development strategy that fits within projected budgets. The most important thing it must do in framing that strategy is to offer the public a vision of what human spaceflight can achieve if put on a stable course. The key to making that vision viable and sustainable is to provide a pathway to Mars -- the most Earth-like object in the reachable universe beyond our own planet, and the only planet that might one day host a self-sustaining human colony. 
The US must lead in genetic engineering research—the alternative is a Chinese bid for global domination

SAILER 2000 (Steve, President of the Human Biodiversity Institute, American Outlook Magazine, Spring, http://www.isteve.com/Thatcher-Speech-Text.htm)

Unencumbered by post-Christian ethics, the Chinese government recently passed a pre-1945-style eugenics law calling for the sterilization of “morons.” The ruthlessness of this law portends that if China implements genetic enhancements while the multiculturalist West either bans them or pursues a politically correct reengineering of human nature, the inevitable result within a few generations would be Chinese economic, and thus military, global hegemony. As the weapons scientist and evolutionary theorist Gregory Cochran pointed out, “We cannot opt out of this biological arms race any more than we could opt out of the nuclear arms race.” Therefore, those serious about either preventing or decreeing genetic engineering should start planning a preemptive nuclear strike on China, and soon. But, I'd rather end not with a bang, but not with a whimper either. The future of the human race is at stake. To make the right decisions about eugenics in the near future, we must start right now to study the impact of genetic diversity on human societies. We cannot continue to assume that genes don’t affect societies and that societies don't affect genes. The time to get serious about Darwin is now—before the age of Galton fully arrives.

China’s bid for world domination will cause full-scale nuclear war

NYQUIST 2007 (Jeffrey, Former Contractor in Soviet/Russian Analysis Group for U.S. Defense Intelligence Agency, Former Ph.D. Student at UC-Irvine in Political Sociology, and widely syndicated columnist and published author, “China’s Military Strategy,” 3/09, http://www.financialsense.com/stormwatch/geo/pastanalysis/2007/0309.html) 

Of course, this plan of battle is very dangerous. The Chinese strategists are therefore prepared for two scenarios: (1) A successful surprise attack on America, with little loss to China; (2) Full-blown U.S. nuclear retaliation that would kill 650 million Chinese. In facing this situation, explained Gen. Chi, the Communist leadership must be fearless. “In Chinese history, in the replacement of dynasties, the ruthless have always won and the benevolent have always failed.” One must not be deterred by the human cost. Modern warfare is mass destruction warfare. It involves the mass killing of human beings. “Maybe we can put it this way,” explained Gen. Chi: “death is the engine that moves history forward. During the period of the Three Kingdoms, how many people died? When Genghis Khan conquered Eurasia, how many people died? When Manchu invaded the interior of China, how many people died?” Chi then admitted, “It is indeed brutal to kill one or two hundred million Americans. But that is the only path that will secure a Chinese century, a century in which the Chinese Communist Party (CCP) leads the world. We, as revolutionary humanitarians, do not want deaths. But if history confronts us with a choice between deaths of Chinese and those of Americans, we’d have to pick the latter…. That is because, after all, we are Chinese and members of the CCP….” The outline of China’s military strategy is clear. The Chinese are building a large navy with many merchant ships because they want to control the Pacific Ocean and transport millions of colonists to a depopulated North American shore. The biological weapons for “cleaning up” America have already been built. The destruction of America’s early warning system and the decapitation of the U.S. government can be achieved through “terrorist” strikes (i.e., by special forces commandos). There is also an economic dimension to the attack plan. First, do everything possible to hasten America’s financial collapse. (To this end the Americans have made their own special contribution). Second, the bankruptcy of the U.S. government naturally brings about the spontaneous strategic disarmament of the American military; third, use the Arab terrorist threat as a diversion so that the Americans will react against the wrong countries when they are attacked with biological weapons; and fourth, finish off the Americans when they are defenseless and disoriented.  Once China has vaccinated its own soldiers the biological assault can begin. The plan has many risks, and the average American would readily dismiss such a plan as madness. But we all should be reminded of the madness of Hitler, who attempted to exterminate the Jews in Europe. It is hard to believe that someone would exterminate people who were quite harmless. However, that is exactly what happened. The Nazis built their edifice on the myth of Jewish malevolence. This served as their justification. The Nazis merely projected their own malevolence onto their intended victims. Today the agents of Communism have constructed their justification for the extermination of America. The Russians and Chinese, together with their allies in the Third World, have carefully laid out their case. We have all heard the anti-American propaganda. It is everywhere. According to this propaganda the Americans are imperialist aggressors. The Americans are murdering millions of people. The Americans are stealing the world’s resources. The Americans are the cause of global warming. The planet itself is doomed unless the Americans are eradicated.  Here we find a variation on Hitler’s theme. Instead of blaming the Jews, it blames the Americans (and their Zionist allies). Instead of gas chambers and ovens the perpetrators will use nuclear and biological weapons. Instead of looting a minority community in the midst of Europe, an entire continent will be looted. The plan of war aims at plunder in the form of empty buildings, infrastructure, machines and real estate. With that plunder comes global dominance.  I end this column with one last thought supplied by the Wall Street Journal on March 7. In a column titled “China’s Military Mystique” we read of China’s “rapidly increasing defense budget.” The Bush administration wants an explanation. Why is China building so many ships and guns and planes? Everyone assumes that China is building up to attack Taiwan. “But China’s military advances are no longer just about attacking Taiwan,” says the Journal. Having tantalized us with an intriguing tidbit of geopolitical algebra the Journal trails off in the direction of China’s anti-satellite weaponry. The American mind has yet to wrap itself around the concept of a genocidal WMD assault. We watch as the Chinese prepare to slaughter us. We blink and avert our gaze.

Constellation key to Mars

Constellation sets up the moon as a stepping stone to Mars. 

Thompson 11-Chief Financial Officer (Loren Thompson, April 2011, “Human Spaceflight”, Lexington Institute, http://www.lexingtoninstitute.org/library/resources/documents/Defense/HumanSpaceflight-Mars.pdf, DMintz)
Because of its similarities to the Earth, Mars has long been viewed as the most important potential destination of the human spaceflight program. During the early 1990s, NASA investigated the feasibility of going directly to the Red Planet in a technological leap akin to the Apollo program. The agency soon concluded that would not be feasible, due to budget constraints and a lack of mature technologies. Thus, when the Constellation program was conceived in the next decade to carry astronauts back to the Moon and then on to Mars, it envisioned a series of incremental steps that could provide a sustainable path to the ultimate objective. The initial step would have used new rockets and crew vehicles to visit the International Space Station, followed by a Moon landing and then voyages to near-Earth objects such as asteroids. Mars was to be the last step in a 20-year odyssey.

The 2009 presidential commission that assessed human spaceflight plans found Constellation to be greatly under-funded, but agreed in principle with the notion of a stepping-stone approach. Its preferred terminology was “flexible path,” or as some within the space agency now prefer to call it, a capabilitiesdriven approach. The basic idea was that technologies required for a Mars voyage needed to be gradually developed and tested through visits to less challenging destinations -- destinations requiring fewer dollars and fewer scientific breakthroughs to be reached. Similar logic was embraced by legislation Congress approved to implement a modified version of the Obama space plan, and has now been formalized by NASA into “human space exploration guiding principles.” The guiding principles set forth the virtues that policymakers associate with the flexible path:

• The space agency can establish a “routine cadence” of missions that inspires with numerous “firsts.”

• An “evolutionary family of systems” leveraging commonality can be developed within affordable budgets.

• Existing systems such as the International Space Station can be used to support expanded human spaceflight.

• Technologies and capabilities can be mixed and matched as needed to achieve increasingly challenging goals.

• NASA can draw on expertise from other agencies and other nations to minimize the need for new investments.

The plan would cause rapid technological innovation—lowers future mission costs

Zubrin 6/28/2011 – president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, pg.113, DMintz) 

The transportation system used by the Mars Direct plan as described so far in this book can be executed with all existing technology Sat​urn Vs or equivalent heavy-lift boosters, chemical propulsion, and so forth. But certainly if some more advanced technologies should materialize, the plan can and should be prepared to take advantage of them. While many forms of advanced space transportation systems have been proposed—nuclear and solar electric (ion drive) propulsion, solar and magnetic sails, fusion and even antimatter rockets, to name some of the most prominent examples—only a few of these systems have the potential of materializing within the time frame of interest to initial manned Mars missions These are nuclear thermal rockets (NTRs) and the closely related solar thermal rockets (STRs), which could replace chemical rockets for space transportation, and single-stage-to-orbit vehicles (SSTOs), which could replace expendable multistage heavy-lift boosters for launch from Earth. That is not to say that nuclear elec​tric ion drives, magnetic sails, fusion rockets, and other advanced systems are infeasible. Quite the contrary, they are thoroughly feasible and will probably dominate interplanetary commerce a century from now. For that reason we shall discuss them further in some of the later chapters of this book that deal with the more futuristic aspects of Mars colonization However, just as Columbus would not have traveled very far if he had held his expedition on the dock until an iron sieamship or a Boeing 747 was available for trans-Atlantic transport, so the first gen​eration of Mars explorers will have to settle their hopes upon a more primitive set of technologies than will be available to travelers of a later era. Columbus crossed the Atlantic with vessels designed for Medi​terranean and Atlantic coastal traffic. It was only after European out​posts were created in the Americas that the technology driver came into being to propel naval architecture from Columbuss primitive craft to three-masted caravels, to clipper ships, to ocean liners, and to airliners. Similarly, establishing human settlements on Mars will drive the cre​ation of more advanced forms of space propulsion For that reason, up till now we have based our discussion of Mars missions entirely upon the current primitive state of space technology That's the conservative approach But there are technologies that could potentially be put into play in the relatively near future that could significantly improve mis​sion performance or cut costs. Lets take a look at them.
NASA’s human space flight program has gone nowhere – setting a deadline causes a human landing on Mars before 2020

Zubrin 11—aerospace engineer, Ph.D. in nuclear engineering (Robert, 22 May 2011, Debate Between Zubrin and Simberg, “The Great PJ Media Space Debate,” http://pajamasmedia.com/blog/the-great-pj-media-space-debate/, RBatra)

If we want to again have a human spaceflight program that does accomplish great things, we need to look back to the time when we did, and see how NASA operated then. That was the Apollo era. The Apollo program worked because NASA had a definite goal — a real goal worthy of the space program of a nation constituting the pioneering vanguard of human progress, with a deadline attached to it requiring concrete action in the here and now.

Because it had a real goal with a real deadline, NASA was forced to come up with a real plan to accomplish it, requiring the building of real vehicles, enabled by the development of those real technologies really required to enable them. (I apologize for the repeated use of the word “real.” However it’s really important in this context.) Operating in this way — with goals defining plans defining vehicles, defining technology development — NASA reached the Moon within 8 years of program start.

Not only that, during the 13 year period from Kennedy’s speech to the final Apollo/Skylab mission,  it successfully developed nearly the entire assortment of technologies needed to open the solar system to humanity, including hydrogen-oxygen rocket engines, multi-staged heavy lift launch vehicles, in-space life support, spacesuits, space navigation and communication technology, rendezvous technology, soft Lunar landing systems, reentry and landing systems, Lunar rovers, RTGs, space nuclear reactors, nuclear rocket engines, robotic space probes — the works.

It also flew, in addition to the Mercury, Gemini, Apollo, and Skylab human spaceflight programs, some 40  robotic space probes including the Ranger, Mariner, Surveyor, and Pioneer series, and did nearly all the development required for the Viking and Voyager missions as well.

All this was accomplished on an average NASA budget over the 1961-1973 period of $19 billion per year in 2010 dollars, essentially the same funding level as NASA has today, and has had for the past two decades. Yet while NASA’s robotic space exploration program — which has remained mission driven — has continued to accomplish great things, its human space flight program has neither gone anywhere, nor developed any important new technologies enabling it to go anywhere, for several decades.

It is clear that a mission-driven space program should be more optimal for actually accomplishing missions, but why should it be so much better at technology development than one that allegedly purports to be technology-driven? The reason is, that in the absence of a defining plan which identifies the required technologies, the “technology-driven” plan actually becomes a constituency-driven plan, with various communities lobbying NASA HQ or Congress for funding their own pet projects. These are not necessarily relevant, don’t fit together, and thus merely constitute a random set of time and money wasters that don’t enable us to go anywhere.
Several good examples of such pork projects are provided by Rand Simberg in his piece, where he says that the new policy will enable us to develop the “critical technologies of orbital assembly, automated docking, and propellant transfer and storage.” In fact, none of these technologies were needed to go to the moon in the 1960s, and none are needed to send astronauts to the moon or Mars today. In fact, the project of building an orbital propellant depot is not merely a huge time and money waster, such a program is harmful to any prospects for a lunar base because it will create a constituency which will want to require a lunar base program to make use of its services, which will drive it to a very suboptimal mission architecture.

The only reason why this project has been put on NASA’s plate is because it was the pet idea of one of the members of the Augustine commission, a politicized panel created by the Obama administration for the purpose of justifying its decision to wreck the Bush space initiatives.

Another example of the defective nature of Obama’s constituency-driven approach to random technology development is the decision of the administration to make a fetish of the so-called VASIMR plasma electric thruster, which has been championed by its inventor, Franklin Chang Diaz, a former crewmate of the current NASA administrator. In fact, VASIMR, while probably workable, offers no compelling advantages over ion electric thrusters which already exist, and neither offer any utility for human Mars missions without the development of large space nuclear power reactors to drive them. These, however, are not part of the plan, because nobody who wants them currently has a political inside track.

And even if we had multi-megawatt space nuclear power reactors (so that the VASIMR would not just be an electric rocket without a socket to plug in to),  there is no evidence that nuclear electric propulsion (NEP) offers any clear advantage for accomplishing human Mars missions over the chemical rockets we already have.  Indeed, using chemical rockets we can get a crew to Mars in 6 months. If realistic numbers are used for reactor and thruster weights, a one-way NEP trip would take at least two years.

Under the Obama policy, it’s not whether your technology is useful, it’s who you know.

To put the human space program into park (with the taxi meter running at a rate of $10 billion per year) while we waste decades and fortunes on such a scatterbrained assortment of makework/wastetime pet pork programs is insanity.

If we are going to have a space program that actually accomplishes great things, we need to have a great goal, and a schedule that compels action to achieve that goal in the real world of the here and now. The goal should be humans to Mars. The schedule for its achievement should be ten years. If we embrace that goal and accept that challenge we will then be driven to choose, develop, build, and operate systems and technologies that actually make sense, and which will get us to Mars before this decade is out. If we do not take such an approach, then another decade will pass, and a hundred billion more will be spent, and we will be no closer to sending humans to Mars in 2020 than we are today.

Properly funding Constellation and HLVs is the cornerstone to making it to Mars.  

Thompson 11-Chief Financial Officer (Loren Thompson, April 2011, “Human Spaceflight”, Lexington Institute, http://www.lexingtoninstitute.org/library/resources/documents/Defense/HumanSpaceflight-Mars.pdf, DMintz)
By that time, though, President George W. Bush had articulated a new “Vision for Space Exploration” that proposed to return to the use of expendable launchers as the principal means of lofting humans into space. Efforts to develop a reusable successor to the Space Shuttle had encountered technical challenges that made traditional launch concepts the only feasible way of supplying the space station and continuing the human spaceflight program once the Shuttle fleet was retired around 2010. Bush’s vision evolved into a program called Constellation, which funded a new heavy-lift launch vehicle and crew capsule that could return humans to the Moon and then provide the basis for a manned mission to Mars. However, a presidential commission reported in 2009 (shortly after Bush left office) that the Constellation program was under-funded and therefore could not meet its intended goals. 
The two most pressing elements in any human spaceflight architecture are a new heavy-lift launch system and a multi-purpose crew vehicle suitable for exploration of deep space. Congress has directed that, to the maximum degree possible, NASA should leverage technologies and capabilities of the Ares man-rated launch system and Orion crew capsule that were part of the canceled Constellation program in implementing NASA’s revised human spaceflight plans. That approach will take advantage of investments already made in new technology while causing the least disruption to the nation’s highly specialized space workforce and infrastructure. Leveraging the state-of-the-art Ares and Orion systems provides the foundational capability required for the heavy-lift launch system now referred to as the Space Launch System (SLS) and the crew vehicle, officially designated the Multi-Purpose Crew Vehicle (MPCV). As the stepping-stone approach to Mars advances, both the propulsion system and the crew vehicle will be continuously enhanced to the point where a manned mission to Mars is feasible.
By establishing Mars as the defining mission -- with SLS and MPCV as the foundational transport elements -- the stepping-stone approach can identify the intermediate missions and the incremental capabilities required to accomplish each new milestone. NASA and industry thus will understand technology gaps against which development roadmaps can be created, including “on-ramps” for technology breakthroughs and “off-ramps” for technology mis-steps. This will provide the space community with a stable and predictable future to ensure the necessary workforce is maintained, challenged and matured. Once the human spaceflight program moves beyond low-earth orbital missions, astronauts will also require new “extravehicular activity” (EVA) spacesuits and modules, and various robotic systems to assist them in space. The advanced cryogenic propulsion stage developed under the Ares upper-stage contract will be needed if NASA elects to return to the Moon, and a deep-space habitat will have to be developed if it elects to visit near-Earth asteroids 
In the near term, though, NASA’s human spaceflight budget will be dominated by spending for the Space Launch System and Multi-Purpose Crew Vehicle. Those investments are essential requirements for continuation of the human spaceflight program, no matter what its planned objectives are. If Mars is to be the ultimate goal, then both systems must be developed with sufficient growth potential to evolve beyond their baseline configurations. For instance, the launcher may initially be able to loft a 130 metric-ton payload into orbit and 50 metric tons to fast-enough velocity to escape Earth’s gravity well, but eventually technology advances will be needed so that more challenging deep-space destinations can be reached. It will take some time for NASA to sort out its technology options and organize a development strategy that fits within projected budgets. The most important thing it must do in framing that strategy is to offer the public a vision of what human spaceflight can achieve if put on a stable course. The key to making that vision viable and sustainable is to provide a pathway to Mars -- the most Earth-like object in the reachable universe beyond our own planet, and the only planet that might one day host a self-sustaining human colony. 
HLLVs key to Mars
HLLVs are key to making it to Mars.

Thompson 11-Chief Financial Officer (Loren Thompson, April 2011, “Human Spaceflight”, Lexington Institute, http://www.lexingtoninstitute.org/library/resources/documents/Defense/HumanSpaceflight-Mars.pdf, DMintz)
The two most important elements in any human spaceflight program that proposes to go beyond low-Earth orbit are an evolvable heavy-lift launch vehicle and a multi-purpose crew vehicle. Congress has directed that NASA’s future work on both systems should focus to the maximum degree possible on technologies already under development for the Constellation program. By applying those technologies to a human spaceflight agenda focused on the ultimate destination of Mars, NASA can preserve its investment in a highly skilled space workforce and related infrastructure. Failure to make Mars the centerpiece of future exploration efforts will probably doom the human spaceflight program to a further erosion of political support at a time when its survival is already in question. 
Heavy lift is the best way to make it to Mars successfully. 

Zubrin 6/28– president of pioneer Astronautics and the founder of the Mars Society, former senior engineer at Lockheed Martin Astronautics, master’s degree in aeronautics and astronautics and a Ph.D. in nuclear engineering (“The Case For Mars: The plan to settle the red planet and why we must”,  Revised June 28, 2011, pg.65-66, DMintz) 

I did not agree with Bens thinking. I found his robotic self-assem​bly scheme not credible. Moreover, with a requirement to launch 700 tonnes to low Earth orbit (LEO) for each flight, there would not be very many future missions launched to Mars, and the thirty-day sur​face stays would not allow sufficient time for much real exploration to occur. As far as I was concerned, we were not going to Mars to set a new altitude record; we were going there to explore and develop a planet. The possibility of a sustained presence on Mars required a large number of repeat missions, and the only way this could be done was if the mass, and therefore the cost of the mission, could be brought way down. The best way this could be done would be by manufacturing an entire mis​sion's return propellant on the surface of Mars. In fact, in 1989 I had done studies showing that if such a strategy were combined with the use of nuclear propulsion for the out-bound leg of the mission, a single booster in the class of the Apollo-era Saturn V could launch an entire human Mars mission. Launched with a single booster, the whole system could be integrated on the ground at Cape Canaveral, and the issue of on-orbit assembly of interplanetary spacecraft would be moot. More​over, by using locally produced propellant, the whole mission could be landed on Mars, with no liabilities left in Mars orbit, thereby enabling the kind of long surface stays I feel to be absolutely necessary of the pro​gram were to do anything useful. Direct launch with a single throw of a heavy-lift booster, use of nuclear propulsion on the outbound trajec​tory, and direct return from the planet's surface using in-situ produced propellant—this was the way to go.
Shuttle trips to Mars are feasible now—heavy lift is key. 
Zubrin 11—aerospace engineer, Ph.D. in nuclear engineering (Robert, 29 June 2011, “To replace the shuttle: A mission to Mars,” http://edition.cnn.com/2011/OPINION/06/29/zubrin.mars/index.html?hpt=hp_c2, DMintz)
Future-fantasy spaceships are not needed to send humans to Mars. The primary real requirement is a heavy-lift booster with a capability similar to the Saturn V launch vehicle employed in the 1960s. This is something we fully understand how to engineer. The mission could then be accomplished with two launches. The first would send an unfueled and unmanned Earth Return Vehicle (ERV) to Mars. After landing, this vehicle would manufacture its own methane/oxygen return propellant by combining a small amount of hydrogen imported from Earth with a large supply of carbon dioxide acquired from the Martian atmosphere. The chemistry required to perform this operation has been widely practiced on Earth since the gaslight era. Once the propellant is manufactured, the crew is sent to Mars in a habitation module launched by the second booster. After a six-month voyage to Mars, the hab module is landed near the ERV and used as the crew's base for exploring the Martian surface. Using spacesuits for protection in the thin Martian atmosphere, the astronauts would then spend the next year and a half exploring for past or present life, and then enter the return vehicle for a six-month voyage home. The hab module is left behind on Mars, so each time a mission is flown, another habitation is added to the base. There is nothing required by such a plan that is beyond our technology. The issue is not money. The issue is leadership. NASA's average Apollo-era (1961-73) budget, adjusted for inflation, was about $19 billion a year in today's dollars, only 5% more than the agency's current budget. Yet, the NASA of the '60s accomplished 100 times more because it had a mission with a deadline and was forced to develop an efficient plan to achieve that mission and then had to build a coherent set of hardware elements to achieve that plan. If President Barack Obama were willing to provide that kind of direction, we could have humans on Mars within a decade.
Heavy lift makes Mars possible now—just need to get back on track. 
Zubrin 11—aerospace engineer, Ph.D. in nuclear engineering (Robert, 29 June 2011, “To replace the shuttle: A mission to Mars,” http://edition.cnn.com/2011/OPINION/06/29/zubrin.mars/index.html?hpt=hp_c2, DMintz)
Future-fantasy spaceships are not needed to send humans to Mars. The primary real requirement is a heavy-lift booster with a capability similar to the Saturn V launch vehicle employed in the 1960s. This is something we fully understand how to engineer. The mission could then be accomplished with two launches. The first would send an unfueled and unmanned Earth Return Vehicle (ERV) to Mars. After landing, this vehicle would manufacture its own methane/oxygen return propellant by combining a small amount of hydrogen imported from Earth with a large supply of carbon dioxide acquired from the Martian atmosphere. The chemistry required to perform this operation has been widely practiced on Earth since the gaslight era. Once the propellant is manufactured, the crew is sent to Mars in a habitation module launched by the second booster. After a six-month voyage to Mars, the hab module is landed near the ERV and used as the crew's base for exploring the Martian surface. Using spacesuits for protection in the thin Martian atmosphere, the astronauts would then spend the next year and a half exploring for past or present life, and then enter the return vehicle for a six-month voyage home. The hab module is left behind on Mars, so each time a mission is flown, another habitation is added to the base. There is nothing required by such a plan that is beyond our technology. The issue is not money. The issue is leadership. NASA's average Apollo-era (1961-73) budget, adjusted for inflation, was about $19 billion a year in today's dollars, only 5% more than the agency's current budget. Yet, the NASA of the '60s accomplished 100 times more because it had a mission with a deadline and was forced to develop an efficient plan to achieve that mission and then had to build a coherent set of hardware elements to achieve that plan. If President Barack Obama were willing to provide that kind of direction, we could have humans on Mars within a decade.
Heavy lift key to lunar, Mars, and sample return missions. 

Morris and Burkey 10-(Bruce Morris- Exploration and Space Systems Manager NASA Marshall Space Flight Center and Martin Burkey- Technical Writer, Schafer Corp., April 25-30 2010, “HEAVY-LIFT FOR A NEW PARADIGM IN SPACE OPERATIONS”, SpaceOps 2010 Conference, DMintz)
V. Conclusion

NASA’s heavy-lift cargo vehicle remains in a preliminary concept stage pending national policy decisions on the future of the Constellation Program. The current point-of-departure configuration has been shaped by a desire for employing proven hardware, commonality with the Ares I and formal design reference missions that include both lunar and Mars exploration missions. This design meets the official payload requirement, but work continues to refine the current configuration and understand the impact of a wide range of trades, including greater use of space shuttle components, new development components, and possible new space transportation architectures. Work is also ongoing in the wider systems aspects of the design, such as manufacturing and launch facilities. Its unprecedented size presents challenges to vehicle and facility designers. NASA’s heavy-lift team is prepared to provide a heavy-lift vehicle tailored to any future national direction that requires the capability. While NASA’s current focus is on beyond-LEO exploration, starting with the Moon and evolving to Mars, heavy-lift represents a national asset for science, national security, and commerce. In that light, the Ares Projects are also reaching out to the academic and government community for payload and design inputs on science and military missions that may benefit from such a heavy-lift capability. The kind of heavy-lift capability currently represented by Ares V can launch more capable science spacecraft farther, shorten trip times, and increase scientific return on missions that otherwise might be launched on today’s launchers. It could also enable certain kinds of missions, such as sample return, that would be impossible on today’s fleet. While payload and mission designers can use traditional technical complexity to fully exploit a significant new heavy-lift capability, they can also use that capability in innovative ways to better manage technical and program risks. 
Properly funding Constellation and HLVs is the cornerstone to making it to Mars.  

Thompson 11-Chief Financial Officer (Loren Thompson, April 2011, “Human Spaceflight”, Lexington Institute, http://www.lexingtoninstitute.org/library/resources/documents/Defense/HumanSpaceflight-Mars.pdf, DMintz)
By that time, though, President George W. Bush had articulated a new “Vision for Space Exploration” that proposed to return to the use of expendable launchers as the principal means of lofting humans into space. Efforts to develop a reusable successor to the Space Shuttle had encountered technical challenges that made traditional launch concepts the only feasible way of supplying the space station and continuing the human spaceflight program once the Shuttle fleet was retired around 2010. Bush’s vision evolved into a program called Constellation, which funded a new heavy-lift launch vehicle and crew capsule that could return humans to the Moon and then provide the basis for a manned mission to Mars. However, a presidential commission reported in 2009 (shortly after Bush left office) that the Constellation program was under-funded and therefore could not meet its intended goals. 
The two most pressing elements in any human spaceflight architecture are a new heavy-lift launch system and a multi-purpose crew vehicle suitable for exploration of deep space. Congress has directed that, to the maximum degree possible, NASA should leverage technologies and capabilities of the Ares man-rated launch system and Orion crew capsule that were part of the canceled Constellation program in implementing NASA’s revised human spaceflight plans. That approach will take advantage of investments already made in new technology while causing the least disruption to the nation’s highly specialized space workforce and infrastructure. Leveraging the state-of-the-art Ares and Orion systems provides the foundational capability required for the heavy-lift launch system now referred to as the Space Launch System (SLS) and the crew vehicle, officially designated the Multi-Purpose Crew Vehicle (MPCV). As the stepping-stone approach to Mars advances, both the propulsion system and the crew vehicle will be continuously enhanced to the point where a manned mission to Mars is feasible.
By establishing Mars as the defining mission -- with SLS and MPCV as the foundational transport elements -- the stepping-stone approach can identify the intermediate missions and the incremental capabilities required to accomplish each new milestone. NASA and industry thus will understand technology gaps against which development roadmaps can be created, including “on-ramps” for technology breakthroughs and “off-ramps” for technology mis-steps. This will provide the space community with a stable and predictable future to ensure the necessary workforce is maintained, challenged and matured. Once the human spaceflight program moves beyond low-earth orbital missions, astronauts will also require new “extravehicular activity” (EVA) spacesuits and modules, and various robotic systems to assist them in space. The advanced cryogenic propulsion stage developed under the Ares upper-stage contract will be needed if NASA elects to return to the Moon, and a deep-space habitat will have to be developed if it elects to visit near-Earth asteroids 
In the near term, though, NASA’s human spaceflight budget will be dominated by spending for the Space Launch System and Multi-Purpose Crew Vehicle. Those investments are essential requirements for continuation of the human spaceflight program, no matter what its planned objectives are. If Mars is to be the ultimate goal, then both systems must be developed with sufficient growth potential to evolve beyond their baseline configurations. For instance, the launcher may initially be able to loft a 130 metric-ton payload into orbit and 50 metric tons to fast-enough velocity to escape Earth’s gravity well, but eventually technology advances will be needed so that more challenging deep-space destinations can be reached. It will take some time for NASA to sort out its technology options and organize a development strategy that fits within projected budgets. The most important thing it must do in framing that strategy is to offer the public a vision of what human spaceflight can achieve if put on a stable course. The key to making that vision viable and sustainable is to provide a pathway to Mars -- the most Earth-like object in the reachable universe beyond our own planet, and the only planet that might one day host a self-sustaining human colony. 
Leadership key to Mars 

Federal leadership would put us on Mars by 2016

Zubrin 11 - former Chairman of the National Space Society, PhD Nuclear Engineering, President of Mars Society & Pioneer Astronautics (Robert, “How We Can Fly to Mars in This Decade—And on the Cheap”, Wall Street Journal Online, http://online.wsj.com/article/SB10001424052748703730804576317493923993056.html)
Nothing in this plan is beyond our current technology, and the costs would not be excessive. Falcon-9 Heavy launches are priced at about $100 million each, and Dragons are cheaper. With this approach, we could send expeditions to Mars at half the cost to launch a Space Shuttle flight. There is no question that this plan involves considerable risk, and a variety of missions, technology developments and testing programs in advance might reduce that risk. But if we try to do even a significant fraction before committing to the mission, we will never get to Mars. Is it responsible to forgo any expenditure that might reduce the risk to the crew? I believe so. The purpose of the space program is to explore space, and its expenditures come at the cost of other national priorities. If we want to reduce risk to human life, there are vastly more effective ways of doing so than by spending $10 billion per year for the next two or three decades on a human spaceflight program mired in low Earth orbit. We could spend the money on childhood vaccinations, fire escape inspections, highway repairs, better body armor for the troops—take your pick. For NASA managers to demand that the mission be delayed for decades while hundreds of billions are spent to marginally reduce the risk to a handful of volunteers, when the same funds spent on other priorities could save the lives of tens of thousands, is narcissistic in the extreme. The Falcon 9 Heavy is scheduled for its first flight in 2013. All of the other hardware elements in this plan could be made ready for flight within the next few years. NASA's astronauts have gone nowhere new since 1972, but these four decades of wasteful stagnation need not continue. If President Obama were to act decisively and embrace this plan, we could have our first team of human explorers on the Red Planet by 2016.
Mars key to Learning About Earth

Mars is key to learning about how the Earth will change over time. 

Thompson 11-Chief Financial Officer (Loren Thompson, April 2011, “Human Spaceflight”, Lexington Institute, http://www.lexingtoninstitute.org/library/resources/documents/Defense/HumanSpaceflight-Mars.pdf, DMintz)
One area of inquiry concerns the geological and climatological history of planets. Mars has less volcanic activity than Earth or Venus, and as a result some of its surface has been undisturbed for billions of years. It thus presents a unique geological record of how the Solar System was formed. In addition, its relative proximity to the Sun combined with an axial tilt similar to that of the Earth gives the Red Planet seasonal variations and atmospheric conditions that can usefully be compared with conditions on Earth. Although liquid water is no longer stable on its surface, there is extensive evidence of hydrological activity in the past, including mineral deposits suggestive of ancient seabeds. Understanding how Mars evolved away from the warmer, wetter conditions prevailing early in its history could offer important insights into how the Earth itself will change over time.
Mars key to NASA

Mars is the Only Program that can Revitalize NASA and garner the public support to Reinvigorate Obama 
Thompson 11-Chief Financial Officer (Loren Thompson, April 2011, “Human Spaceflight”, Lexington Institute, http://www.lexingtoninstitute.org/library/resources/documents/Defense/HumanSpaceflight-Mars.pdf)
The National Aeronautics and Space Administration’s human spaceflight program is one of the greatest scientific achievements in history.  However, the program has been slowly dying since the Challenger Space Shuttle disaster 25 years ago.  Faltering political support, failed technologies and competing claims on an under-funded federal budget have made it difficult to sustain a coherent program from administration to administration.  The Obama Administration has offered a bold plan for nudging human spaceflight out of its decaying orbit, but the plan received only mixed support in Congress and looks unlikely to sustain political momentum over the long term. Although NASA consumes less than one-percent of the federal budget, it does not connect well with the current economic or social agendas of either major political party.  The broad support for the human spaceflight program early in its history was traceable largely to the ideological rivalry between America and Russia that produced the Moon race.  Today, no such external driver exists to sustain support of human spaceflight across the political spectrum.  The program therefore must generate some intrinsic rationale -- some combination of high purpose and tangible benefit -- to secure funding.  Recent efforts at generating a compelling rationale, such as the “flexible path” and “capabilities driven” approaches currently favored by the space agency, are inadequate. They do not resonate with the political culture. In the current fiscal and cultural environment, there is only one goal for the human spaceflight program that has a chance of capturing the popular imagination: Mars.  The Red Planet is by far the most Earth-like object in the known universe beyond the Earth itself, with water, seasons, atmosphere and other features that potentially make it habitable one day by humans.  In addition, its geological characteristics make it a potential treasure trove of insights into the nature of the solar system -- insights directly relevant to what the future may hold for our own world.  And Mars has one other key attraction: it is reachable.  Unlike the hundreds of planets now being discovered orbiting distant stars,  astronauts could actually reach Mars within the lifetime of a person living today, perhaps as soon as  20 years from now. This report makes the case for reorienting NASA’s human spaceflight program to focus on an early manned mission to Mars.  It begins by briefly reviewing the history of the human spaceflight program and explaining why current visions of the program’s future are unlikely to attract sustained political support.  It then describes the appeal of Mars as an ultimate destination, and the range of tangible benefits that human missions there could produce.  It concludes by describing the budgetary resources and scientific tools needed to carry out such missions.  The basic thesis of the report is that human missions to Mars can be accomplished within NASA’s currently projected budgets; that proposed missions to other destinations such as near-Earth asteroids should be reconfigured as stepping-stones to the ultimate goal of the Red Planet; and that if Mars does not become the official goal of the human spaceflight program, then the program will effectively be dead by the end of the current decade.
Specifically the mandate for the plan alone solves credibility 

NYT 10 (The New York Times, February 8, 2010, “A Space Program”, http://www.nytimes.com/2010/02/09/opinion/09tue1.html)

Mr. Obama is instead calling on NASA to develop “game-changing” technologies to make long-distance space travel cheaper and faster, a prerequisite for reaching beyond the Moon to nearby asteroids or Mars. To save money and free the agency for more ambitious journeys, the plan also calls for transferring NASA’s more routine operations — carrying astronauts to the International Space Station — to private businesses. If done right, the president’s strategy could pay off handsomely. If not, it could be the start of a long, slow decline from the nation’s pre-eminent position as a space-faring power. We are particularly concerned that the White House has not identified a clear goal — Mars is our choice — or set even a notional deadline for getting there. The National Aeronautics and Space Administration and Congress need to keep the effort focused and adequately financed. The most controversial element of the president’s plan is his proposal to scrap NASA’s mostly Moon-related technology programs that have been working to develop two new rockets, a new space capsule, a lunar landing capsule and systems for living on the lunar surface. Those efforts have been slowed by budgetary and technical problems. And at the current rate, the Moon landing would likely not occur until well after 2030. The technologies that looked reasonable when NASA first started in 2005 have already begun to look dated. A lunar expedition would be of some value in learning how to live on the Martian surface but would not help us learn how to descend through Mars’ very different atmosphere or use that planet’s atmospheric resources effectively. Nor would it yield a rich trove of new scientific information or find new solutions for the difficulties of traveling deeper into space. The president’s proposal calls for developing new technologies to make long-distance space travel possible: orbiting depots that could refuel rockets in space, lessening the weight they would have to carry from the ground; life-support systems that could operate indefinitely without resupply from Earth; new engines, propellants and materials for heavy-lift rockets; and advanced propulsion systems that could enable astronauts to reach Mars in a matter of weeks instead of roughly a year using chemical rockets. Leaping to new generations of technology is inherently hard and NASA’s efforts may not bear fruit in any useful time period. To increase the odds of success, Congress may want to hold the agency’s feet to the fire and require that a specified percentage of its budget be devoted to technology development. The idea of hiring private companies to ferry astronauts and cargo to the space station is also risky and based on little more than faith that the commercial sector may be able to move faster and more cheaply than NASA. The fledgling companies have yet to prove their expertise, and the bigger companies often deliver late and overbudget. If they fail or fall behind schedule, NASA would have to rely on Russia or other foreign countries to take its astronauts and cargoes aloft. That is a risk worth taking. It has relied on the Russians before when NASA’s shuttle fleet was grounded for extensive repairs. It would seem too expensive for NASA to compete with a new rocket designed to reach low-Earth orbit — far better to accelerate development of a heavier-lift rocket needed for voyages beyond, as NASA now intends. The new plan for long-distance space travel also needs clear goals and at least aspirational deadlines that can help drive technology development and make it clear to the world that the United States is not retiring from space exploration but rather is pushing toward the hardest goal within plausible reach. We believe the target should be Mars — the planet most like Earth and of greatest scientific interest. Many experts prefer a flexible path that would have astronauts first travel to intermediate destinations: a circle around the Moon to show the world that we can still do it; a trip to distant points where huge telescopes will be deployed and may need servicing; a visit to an asteroid, the kind of object we may some day need to deflect lest it collide with Earth. That makes sense to us so long as the goal of reaching Mars remains at the forefront. At this point, the administration’s plans to reorient NASA are only a proposal that requires Congressional approval to proceed. Already many legislators from states that profit from the current NASA program are voicing opposition. Less self-interested colleagues ought to embrace the notion of a truly ambitious space program with clear goals that stir all Americans’ imaginations and challenge this country’s scientists to think far beyond the Moon. 

AT: Cant’ Survive on Mars 

Two reactions will allow for life on Mars. 

Zubrin 96 (“The Promise of Mars,” Ad Astra, May/June, http://www.nss.org/settlement/mars/zubrin-promise.html, DMintz)

Here's how the Mars Direct plan works. At an early launch opportunity, for example 2005, a single heavy-lift booster with a capability equal to that of the Saturn V used during the Apollo program, is launched off Cape Canaveral and uses its upper stage to throw a 40 tonne unmanned payload onto a trajectory to Mars. Arriving at Mars eight months later, it uses friction between its aeroshield and Mars' atmosphere to brake itself into orbit around Mars, and then lands with the help of a parachute. This payload is the Earth Return Vehicle (ERV), and it flies out to Mars with its two methane/oxygen driven rocket propulsion stages unfueled. It also has with it six tonnes of liquid hydrogen cargo, a 100 kilowatt nuclear reactor mounted in the back of a methane/oxygen driven light truck, a small set of compressors and an automated chemical processing unit, and a few small scientific rovers.

As soon as landing is accomplished, the truck is telerobotically driven a few hundred meters away from the site, and the reactor is deployed to provide power to the compressors and chemical processing unit. The hydrogen brought from Earth can be quickly reacted with the Martian atmosphere, which is 95% carbon dioxide gas (CO2), to produce methane and water, and this eliminates the need for longterm storage of cryogenic hydrogen on the planet's surface. The methane so produced is liquefied and stored, while the water is electrolyzed to produce oxygen, which is stored, and hydrogen, which is recycled through the methanator. Ultimately these two reactions (methanation and water electrolysis) produce 24 tonnes of methane and 48 tonnes of oxygen. Since this is not enough oxygen to burn the methane at its optimal mixture ratio, an additional 36 tonnes of oxygen is produced via direct dissociation of Martian CO2.

The entire process takes 10 months, at the conclusion of which a total of 108 tonnes of methane/oxygen bipropellant will have been generated. This represents a leverage of 18:1 of Martian propellant produced compared to the hydrogen brought from Earth needed to create it. Ninety-six tonnes of the bipropellant will be used to fuel the ERV, while 12 tonnes are available to support the use of high-powered, chemically fueled long-range ground vehicles. Large additional stockpiles of oxygen can also be produced, both for breathing and for turning into water by combination with hydrogen brought from Earth. Since water is 89% oxygen (by weight), and since the larger part of most foodstuffs is water, this greatly reduces the amount of life-support consumables that need to be hauled from Earth.

The propellant production having been successfully completed, in 2007 two more boosters lift off the Cape and throw their 40 tonne payloads towards Mars. One of the payloads is an unmanned fuel factory/ERV just like the one launched in 2005, the other is a habitation module containing a crew of four, a mixture of whole food and dehydrated provisions sufficient for three years, and a pressurized methane/oxygen driven ground rover. On the way out to Mars, artificial gravity can be provided to the crew by extending a tether between the habitat and the burnt out booster upper stage, and spinning the assembly. Upon arrival, the manned craft drops the tether, aerobrakes, and then lands at the 2005 landing site where a fully fueled ERV and fully characterized and beaconed landing site await it.

With the help of such navigational aids, the crew should be able to land right on the spot; but if the landing is off course by tens or even hundreds of miles, the crew can still achieve the surface rendezvous by driving over in their rover; if they are off by thousands of miles, the second ERV provides a backup. However assuming the landing and rendezvous at site number one is achieved as planned, the second ERV will land several hundred miles away to start making propellant for the 2009 mission, which in turn will fly out with an additional ERV to open up Mars landing site number three.

Thus every other year two heavy lift boosters are launched, one to land a crew, and the other to prepare a site for the next mission, for an average launch rate of just one booster per year to pursue a continuing program of Mars exploration. This is only about 10% of the U.S. launch capability, and is clearly affordable. In effect, this "live off the land" approach removes the manned Mars mission from the realm of mega-fantasy and reduces it to practice as a task of comparable difficulty to that faced in launching the Apollo missions to the Moon.

The crew will stay on the surface for one and a half years, taking advantage of the mobility afforded by the high-powered, chemically driven ground vehicles to accomplish a great deal of surface exploration. With a 12-tonne surface fuel stockpile, they have the capability for over 14,000 miles worth of traverse before they leave, giving them the kind of mobility necessary to conduct a serious search for evidence of past or present life on Mars — an investigation key to revealing whether life is a phenomenon unique to Earth or general throughout the universe.

Since no one has been left in orbit, the entire crew will have available to them the natural gravity and protection against cosmic rays and solar radiation afforded by the Martian environment, and thus there will not be the strong driver for a quick return to Earth that plagues conventional Mars mission plans based upon orbiting mother-ships with small landing parties. At the conclusion of their stay, the crew returns to Earth in a direct flight from the Martian surface in the ERV. As the series of missions progresses, a string of small bases is left behind on the Martian surface, opening up broad stretches of territory to human cognizance.
Perchlorate will allow for enough water.

Thompson 11-Chief Financial Officer (Loren Thompson, April 2011, “Human Spaceflight”, Lexington Institute, http://www.lexingtoninstitute.org/library/resources/documents/Defense/HumanSpaceflight-Mars.pdf, DMintz)
Beyond such fundamental scientific questions that a human presence on Mars could help answer, there are the practical issues surrounding whether human beings can function on Mars for extended periods of time, perhaps even building a self-sustaining outpost. Scientists do not know for sure whether sufficient water, energy sources and useful minerals are present, but there are tantalizing signs such as the discovery of naturally occurring perchlorate, a compound that is used on Earth to oxidize rocket fuel. Because Mars has less mass than the Earth, it is easier for rockets lofting from its surface to escape the planet’s gravitational pull; the presence of exploitable deposits of perchlorate could one day facilitate travel between the two planets. But determining whether Mars provides the conditions and materials needed for human habitation would require prolonged presence on the surface by trained personnel -- such questions are unlikely to be resolved purely through the use of robotic probes. 

Resources Add-On

Mars colonization solves Earth resource constraints

FREEMAN 11—major in neuroscience/ minor in philosophy (29 June 2011, “Humanity Should Begin Efforts to Colonize Mars,” http://www.debate.org/debates/Humanity-Should-Begin-Efforts-to-Colonize-Mars/1/, RBatra)

C2: There are overwhelming economic reasons to colonize Mars.

Mars has much to offer in the way of natural resources that make it very valuable. For example, there is a large quantity of rare metals on Mars such as platinum, silver and gold.[4] Mars is also abundant in deuterium (i.e., heavy-hydrogen).[5] This natural gas which is comparatively rare on Earth can be used in fusion reactors to produce an inordinate amount of energy. It has even been estimated that a milliliter of liquid heavy-hydrogen fuel would generate as much energy as 20 tons of coal.[6] Likewise, the main asteroid belt near Mars could be mined for its rich supply of minerals.[7] Accordingly, many of these natural resources could be transported back to Earth for a substantial profit.[8]

Robert Zubrin, an American aerospace engineer and the former Chairman of the National Space Society, points out that "Mars is singular in that it possesses all the raw materials required to support not only life, but a new branch of human civilization."[9] Like Earth, Mars has a rich supply of carbon, nitrogen, hydrogen and oxygen. All of these elements are readily accessible on the planet in the forms of carbon dioxide gas, nitrogen gas and ice.[10] The amount of ice and permafrost on Mars could even be melted to form vast oceans. In short, Mars has all the elements that allow a human colony to be self-sustaining.

But it gets even better. By artificially inducing global warming on Mars through outgassing, humans will also be able to terraform the planet so that biological life can thrive there without the aid of technology.[11] In other words, terraforming Mars would allow it to become very similar to Earth in terms of its atmosphere and environment. Once we develop the technology for such a project, the vast resources of Mars would likely make this endeavor economically feasible. Although terraforming Mars is not necessary to set up colonies, this possibility shows the incredible potential that the planet has for human life.
This is the only check on extinction

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

Resources and Other Benefits: Since we live in a world of finite resources and the global population continues to grow, at some point the human race must utilize resources from space in order to survive. We are already constrained by our limited resources, and the decisions we make today will have a profound affect on the future of humanity. Using resources and energy from space will enable continued growth and the spread of prosperity to the developing world without destroying our planet. Our minimal investment in space exploration (less than 1 percent of the U.S. budget) reaps tremendous intangible benefits in almost every aspect of society, from technology development to high-tech jobs. When we reach the point of sustainable space operations we will be able to transform the world from a place where nations quarrel over scarce resources to one where the basic needs of all people are met and we unite in the common adventure of exploration. The first step is a sustainable permanent human lunar settlement.
Warming Add-On

Mars colonization spurs tech development—solves warming

FREEMAN 2011—major in neuroscience/ minor in philosophy (29 June 2011, “Humanity Should Begin Efforts to Colonize Mars,” http://www.debate.org/debates/Humanity-Should-Begin-Efforts-to-Colonize-Mars/1/, RBatra)

C1: Colonizing Mars has numerous practical benefits for modern life.

Have you ever wondered where much of modern technology came from? You might be surprised to learn that numerous technological innovations that benefit our daily lives were made possible by funding that went into the space program. Cancer detection and treatment systems, pacemakers, artificial hearts, non-intrusive ultrasound technology, breast biopsy systems, enriched baby food, firefighter air breathing systems, infrared cameras, cordless appliances, household smoke detection systems which are universally credited for saving numerous lives, energy efficient cars and aircraft, cutting-edge sports equipment, water purification systems, and air purification systems were all technologies originally developed to be used for the space program.[2] All of these innovations were merely byproducts of the United States space program, which doesn't even constitute 1 percent of the federal budget.

These technologies have not only saved lives, reduced greenhouse emissions responsible for global warming, and improved people's quality of life on Earth, they have continued to stimulate the economy and drive innovation.[3] Moreover, there is every reason to think that a similar amount of technological advancement would occur if we were to put the resources into colonizing Mars. Far from being a waste of money, funding for space projects have consistently helped improve life on Earth and create new industries that bring valuable jobs.
***Lunar Mining Adv

2AC Lunar Mining (Heg) Add-On 
Greater launch mass and shorter flight time makes human lunar missions the primary purpose for Ares V.
Morris and Burkey 10-(Bruce Morris- Exploration and Space Systems Manager NASA Marshall Space Flight Center and Martin Burkey- Technical Writer, Schafer Corp., April 25-30 2010, “HEAVY-LIFT FOR A NEW PARADIGM IN SPACE OPERATIONS”, SpaceOps 2010 Conference, DMintz)

The Ares team has engaged potential users at the early conceptual stage when an exchange of information can have the greatest impact at the least technical and fiscal cost. While the human lunar mission is the primary purpose for the Ares V, outreach efforts to the payload community have attempted to quantify unique requirements that vehicle designers can incorporate or at least not preclude in exploring design solutions for the human lunar mission. NASA’s Ames Research Center hosted two weekend workshops devoted to Ares V’s potential for astronomy and planetary science. These meetings brought together payload and vehicle designers to examine the Ares V design and payloads that might take advantage of its capabilities. The reports from both workshops concluded Ares V would benefit both fields of exploration.

“The workshop clearly showed that the Ares V has considerable potential to do breakthrough astronomy,” the astronomy workshop final report said. “It is also likely that it could advance the Earth science and planetary science goals of NASA. Likewise, the planetary workshop final report noted that heavy-lift changes the paradigm of the possible for payloads because its C3 versus payload is far greater than that of any current vehicle. The massive payload shroud permits the launch of large, multi-element systems, larger power supplies, and more low-tech mass for shielding or propellants. “This translates into an earlier return on science, a reduction in mission times, and greater flexibility for extended science missions,” the report states. “It is particularly enabling for sample return, which takes advantage of all of the Ares V capabilities. We encourage the science community to think big, because an Ares V expands the envelope of what can be done in planetary science.

The National Research Council (NRC) took note of Ares V in its report, Launching Science: Science Opportunities Provided by NASA's Constellation System. The Ares V provides significantly greater launch mass and C3 performance over present U.S. expendable launchers. For LEO missions, Ares V provides four to seven times the mass to orbit of the other systems. Similarly, the Ares V, with or without the Centaur upper stage, offers dramatically greater performance for interplanetary missions than the Delta IV.
The plan provides a quick stimulus for economic and scientific leadership which is key to U.S. military hegemony

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

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

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

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

The impact is global nuclear war

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

Were the United States to diminish its influence in the regions where it is currently the strongest power, the other nations would settle disputes as great and lesser powers have done in the past: sometimes through diplomacy and accommodation but often through confrontation and wars of varying scope, intensity, and destructiveness. One novel aspect of such a multipolar world is that most of these powers would possess nuclear weapons. That could make wars between them less likely, or it could simply make them more catastrophic. It is easy but also dangerous to underestimate the role the United States plays in providing a measure of stability in the world even as it also disrupts stability. For instance, the United States is the dominant naval power everywhere, such that other nations cannot compete with it even in their home waters. They either happily or grudgingly allow the United States Navy to be the guarantor of international waterways and trade routes, of international access to markets and raw materials such as oil. Even when the United States engages in a war, it is able to play its role as guardian of the waterways. In a more genuinely multipolar world, however, it would not. Nations would compete for naval dominance at least in their own regions and possibly beyond. Conflict between nations would involve struggles on the oceans as well as on land. Armed embargos, of the kind used in World War i and other major conflicts, would disrupt trade flows in a way that is now impossible. Such order as exists in the world rests not merely on the goodwill of peoples but on a foundation provided by American power. Even the European Union, that great geopolitical miracle, owes its founding to American power, for without it the European nations after World War ii would never have felt secure enough to reintegrate Germany. Most Europeans recoil at the thought, but even today Europe 's stability depends on the guarantee, however distant and one hopes unnecessary, that the United States could step in to check any dangerous development on the continent. In a genuinely multipolar world, that would not be possible without renewing the danger of world war. People who believe greater equality among nations would be preferable to the present American predominance often succumb to a basic logical fallacy. They believe the order the world enjoys today exists independently of American power. They imagine that in a world where American power was diminished, the aspects of international order that they like would remain in place. But that 's not the way it works. International order does not rest on ideas and institutions. It is shaped by configurations of power. The international order we know today reflects the distribution of power in the world since World War ii, and especially since the end of the Cold War. A different configuration of power, a multipolar world in which the poles were Russia, China, the United States, India, and Europe, would produce its own kind of order, with different rules and norms reflecting the interests of the powerful states that would have a hand in shaping it. Would that international order be an improvement? Perhaps for Beijing and Moscow it would. But it is doubtful that it would suit the tastes of enlightenment liberals in the United States and Europe. The current order, of course, is not only far from perfect but also offers no guarantee against major conflict among the world's great powers. Even under the umbrella of unipolarity, regional conflicts involving the large powers may erupt. War could erupt between China and Taiwan and draw in both the United States and Japan. War could erupt between Russia and Georgia, forcing the United States and its European allies to decide whether to intervene or suffer the consequences of a Russian victory. Conflict between India and Pakistan remains possible, as does conflict between Iran and Israel or other Middle Eastern states. These, too, could draw in other great powers, including the United States. Such conflicts may be unavoidable no matter what policies the United States pursues. But they are more likely to erupt if the United States weakens or withdraws from its positions of regional dominance. This is especially true in East Asia, where most nations agree that a reliable American power has a stabilizing and pacific effect on the region. That is certainly the view of most of China 's neighbors. But even China, which seeks gradually to supplant the United States as the dominant power in the region, faces the dilemma that an American withdrawal could unleash an ambitious, independent, nationalist Japan. In Europe, too, the departure of the United States from the scene -- even if it remained the world's most powerful nation -- could be destabilizing. It could tempt Russia to an even more overbearing and potentially forceful approach to unruly nations on its periphery. Although some realist theorists seem to imagine that the disappearance of the Soviet Union put an end to the possibility of confrontation between Russia and the West, and therefore to the need for a permanent American role in Europe, history suggests that conflicts in Europe involving Russia are possible even without Soviet communism. If the United States withdrew from Europe -- if it adopted what some call a strategy of "offshore balancing" -- this could in time increase the likelihood of conflict involving Russia and its near neighbors, which could in turn draw the United States back in under unfavorable circumstances. It is also optimistic to imagine that a retrenchment of the American position in the Middle East and the assumption of a more passive, "offshore" role would lead to greater stability there. The vital interest the United States has in access to oil and the role it plays in keeping access open to other nations in Europe and Asia make it unlikely that American leaders could or would stand back and hope for the best while the powers in the region battle it out. Nor would a more "even-handed" policy toward Israel, which some see as the magic key to unlocking peace, stability, and comity in the Middle East, obviate the need to come to Israel 's aid if its security became threatened. That commitment, paired with the American commitment to protect strategic oil supplies for most of the world, practically ensures a heavy American military presence in the region, both on the seas and on the ground. The subtraction of American power from any region would not end conflict but would simply change the equation. In the Middle East, competition for influence among powers both inside and outside the region has raged for at least two centuries. The rise of Islamic fundamentalism doesn 't change this. It only adds a new and more threatening dimension to the competition, which neither a sudden end to the conflict between Israel and the Palestinians nor an immediate American withdrawal from Iraq would change. The alternative to American predominance in the region is not balance and peace. It is further competition. The region and the states within it remain relatively weak. A diminution of American influence would not be followed by a diminution of other external influences. One could expect deeper involvement by both China and Russia, if only to secure their interests. 18 And one could also expect the more powerful states of the region, particularly Iran, to expand and fill the vacuum. It is doubtful that any American administration would voluntarily take actions that could shift the balance of power in the Middle East further toward Russia, China, or Iran. The world hasn 't changed that much. An American withdrawal from Iraq will not return things to "normal" or to a new kind of stability in the region. It will produce a new instability, one likely to draw the United States back in again. The alternative to American regional predominance in the Middle East and elsewhere is not a new regional stability. In an era of burgeoning nationalism, the future is likely to be one of intensified competition among nations and nationalist movements.
2AC Lunar Mining (China) Add-On 

Specifically, mining lunar resources is key to check Chinese monopoly and control of rare-earth-elements

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

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

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

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

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

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

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

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

Local concentrations

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

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

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

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

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

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

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

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

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

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

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

Lunar KREEP creep

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

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

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

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

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

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

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

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

Finding and refining

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

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

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

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

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

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

Distant prospect

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

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

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

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

For Spudis, the real strategic lunar commodity is water.

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

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

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

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

That’s key to nuclear primacy 

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

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

Ares V key to Moon Missions 

HLV architecture key to lunar missions. 
Rothschild et al 10-(William J. Rothschild- The Boeing Company/Space Exploration, AIAA Member, and Theodore A. Talay- NASA/LARC, Edward M. Henderson- NASA/JSC, AIAA Associate Fellow, April 25-30, 2010, “Deep Space Operations Enabled By A Heavy Lift Launch Vehicle”, AIAA Space Operations 2010 Conference)
IN January 2004, President Bush announced the Vision for Space Exploration to return Americans to the Moon by 2020 as a prelude to the human exploration of Mars. In late April 2005, the NASA Administrator commissioned that a study be conducted known as the NASA’s Exploration Systems Architecture Study (ESAS, Ref. 1) in the period May – July 2005. 

A major focus of the study was the launch architecture necessary to support a lunar mission. Recommendations of ESAS included a “1.5-Launch Architecture”. A heavy payload launcher (subsequently called Ares V) would place a Lunar Surface Access Module (LSAM) attached to a large Earth Departure Stage (EDS) into low-Earth orbit. A smaller payload launcher (subsequently called Ares I) would launch the Crew Exploration Vehicle (CEV) into orbit for rendezvous with the EDS+LSAM. The Ares I and Ares V designs continued to evolve in efforts to meet the original lunar mission performance objectives to the degree that they have become nearly all-new designs, retaining little of the Shuttle-derived heritage recommended in the ESAS study or as authorized by Congress in 2005. Such all-new designs can reasonably be expected to follow lengthy and costly development processes. In May 2009, the White House ordered a review of human space flight options including the launch architectures and missions. The Human Space Flight Committee delivered its report in October, 2009 outlining a number of potential space launch architecture options beyond the current program. Also in October 2009 the NASA Administrator requested that NASA conduct a study to reexamine heavy-lift launch options. 

HLV key to propellant depot at L1—that’s key to lunar and deep space exploration missions. 

Rothschild et al 10-(William J. Rothschild- The Boeing Company/Space Exploration, AIAA Member, and Theodore A. Talay- NASA/LARC, Edward M. Henderson- NASA/JSC, AIAA Associate Fellow, April 25-30, 2010, “Deep Space Operations Enabled By A Heavy Lift Launch Vehicle”, AIAA Space Operations 2010 Conference, DMintz)

 L1 Propellant Depot Mission

A propellant depot at the Earth-Moon L1 point would significantly improve lunar and deep space exploration mission operations by providing an infrastructure capability rather than a point design for deep space transportation (Figure 12). A single launch of an HLV with an Earth Departure Stage can deliver a propellant depot with a dry mass of 20 mt to L1, with the EDS performing the ~ 900 m/sec L1 arrival burn. A 20 mt dry depot could store 25 mT of low density (LOX/LH2) propellants or up to 100 mT of high density (LOX/CH4 or NTO/MMH) propellants. Any combination of HLV and existing launch systems could be used to economically transport propellants to this depot creating an in space market place for commercial refueling of a variety of deep space missions.. An HLV with an EDS can deliver an Orion CEV weighing 20.5 mT to L1. If the Orion CEV conducts the arrival burn, then the mass sent towards L1 by the HLV + EDS is 33 mt. That is sufficient payload mass to allow both the Orion CEV and a dry LSAM lunar lander to be delivered to L1. The dry lunar lander would be loaded with 25 mT of propellants at the depot to complete the lunar phase of it’s mission. Dry launch of the LSAM element to L1 dramatically reduces the spacecraft weight constraints, permitting more flexible and robust operational capabilities to be designed into the lander. The lunar lander can also be designed for reusability, docking with the propellant depot for refueling multiple times. Such a reusable lunar lander offers significant advantages in cost per mission, mission operations schedule flexibility and flight risk, along with reducing the requirements for total launch mass. The L1 staging point can be also be used effectively for simplifying a variety of other deep space missions, including robotic and human visits to asteroid or the moons of Mars.
Heavy lift key to lunar, Mars, and sample return missions. 

Morris and Burkey 10-(Bruce Morris- Exploration and Space Systems Manager NASA Marshall Space Flight Center and Martin Burkey- Technical Writer, Schafer Corp., April 25-30 2010, “HEAVY-LIFT FOR A NEW PARADIGM IN SPACE OPERATIONS”, SpaceOps 2010 Conference, DMintz)
V. Conclusion

NASA’s heavy-lift cargo vehicle remains in a preliminary concept stage pending national policy decisions on the future of the Constellation Program. The current point-of-departure configuration has been shaped by a desire for employing proven hardware, commonality with the Ares I and formal design reference missions that include both lunar and Mars exploration missions. This design meets the official payload requirement, but work continues to refine the current configuration and understand the impact of a wide range of trades, including greater use of space shuttle components, new development components, and possible new space transportation architectures. Work is also ongoing in the wider systems aspects of the design, such as manufacturing and launch facilities. Its unprecedented size presents challenges to vehicle and facility designers. NASA’s heavy-lift team is prepared to provide a heavy-lift vehicle tailored to any future national direction that requires the capability. While NASA’s current focus is on beyond-LEO exploration, starting with the Moon and evolving to Mars, heavy-lift represents a national asset for science, national security, and commerce. In that light, the Ares Projects are also reaching out to the academic and government community for payload and design inputs on science and military missions that may benefit from such a heavy-lift capability. The kind of heavy-lift capability currently represented by Ares V can launch more capable science spacecraft farther, shorten trip times, and increase scientific return on missions that otherwise might be launched on today’s launchers. It could also enable certain kinds of missions, such as sample return, that would be impossible on today’s fleet. While payload and mission designers can use traditional technical complexity to fully exploit a significant new heavy-lift capability, they can also use that capability in innovative ways to better manage technical and program risks. 
HLV provides the foundation for lunar, GEO, and deep space missions because of its large mass and volume payloads.
Rothschild et al 10-(William J. Rothschild- The Boeing Company/Space Exploration, AIAA Member, and Theodore A. Talay- NASA/LARC, Edward M. Henderson- NASA/JSC, AIAA Associate Fellow, April 25-30, 2010, “Deep Space Operations Enabled By A Heavy Lift Launch Vehicle”, AIAA Space Operations 2010 Conference, DMintz)
The HLV described in this paper provides a foundational capability to support a wide variety of missions involving large mass and/or volume payloads. The design reference missions that helped define the HLV concept include LEO missions (e.g. ISS logistics support), human lunar exploration missions, GEO missions (e.g. Space Solar Power Satellites), and deep space missions (e.g. L1 Propellant Depot). This paper provides a brief summary of each of these design reference missions.
AT: Too Many Launches 

Two HLV launches can accomplish lunar exploration missions.  
Rothschild et al 10-(William J. Rothschild- The Boeing Company/Space Exploration, AIAA Member, and Theodore A. Talay- NASA/LARC, Edward M. Henderson- NASA/JSC, AIAA Associate Fellow, April 25-30, 2010, “Deep Space Operations Enabled By A Heavy Lift Launch Vehicle”, AIAA Space Operations 2010 Conference, DMintz)

The HLV could improve the gross payload capability to LEO by the payload fairings on ascent to orbit. Further, using suborbital staging of the payload carrier, release of the upper stage and payload, followed by a first burn of the upper stage engine to place the attached payload in orbit boosted the resulting orbited payload to 90 mt. The resulting net payload is 17 metric tons larger than that quoted by the ESAS for the same orbit. This payload improvement enables the current reference lunar exploration missions to be conducted using only two HLV launches (not three as reported by ESAS). 
AT: Too Much Time 
Two HLV launches can accomplish lunar exploration missions.  
Rothschild et al 10-(William J. Rothschild- The Boeing Company/Space Exploration, AIAA Member, and Theodore A. Talay- NASA/LARC, Edward M. Henderson- NASA/JSC, AIAA Associate Fellow, April 25-30, 2010, “Deep Space Operations Enabled By A Heavy Lift Launch Vehicle”, AIAA Space Operations 2010 Conference, DMintz)

The HLV could improve the gross payload capability to LEO by the payload fairings on ascent to orbit. Further, using suborbital staging of the payload carrier, release of the upper stage and payload, followed by a first burn of the upper stage engine to place the attached payload in orbit boosted the resulting orbited payload to 90 mt. The resulting net payload is 17 metric tons larger than that quoted by the ESAS for the same orbit. This payload improvement enables the current reference lunar exploration missions to be conducted using only two HLV launches (not three as reported by ESAS). 
***Counterplans 

AT: Privatization CP 

Perm both solves best, need government leadership and private sector funding. 

Rohrabacher 7/8-Senator, member of the Space and Aeronautics Subcommittee on the House Committee on Science, Space, and Technology. (Dana Rohrabacher, July 8, 2011, “End of shuttle program doesn’t mean end of American leadership in spaceflight”, The Hill, http://thehill.com/blogs/congress-blog/technology/170373-end-of-shuttle-program-doesnt-mean-end-of-american-leadership-in-spaceflight, DMintz)

But there is also no doubt that these vehicles fell far short of what we were initially promised: inexpensive, reliable transportation into space with 50 launches every year. What we actually received was fewer than 50 launches every decade from a technological dead end oftentimes grounded for years at a time due to technical problems. It killed 14 brave men and women and it cost about $1 billion per flight.

Our current fleet of space shuttles are not the reusable, routine vehicles we wanted, or what we believed we had built. They are test vehicles, not fully understood, but they have helped to expand our knowledge and improve the capabilities for vehicles yet to come.

Now, as we celebrate the accomplishments of the space shuttle, we look forward to blazing that new trail, one which will finally bring us closer to achieving the real dreams and true promise of the space shuttles: inexpensive, reliable, safe human spaceflight. This transformation won’t take place overnight. NASA, Congress and others still have the power to get in the way and create a self-fulfilling prophecy by preventing it from happening, at least in this country. We will only lose America’s leadership in human spaceflight if we prevent the free market from pursuing multiple, independent launchers and vehicles.

America’s new space plan is to use commercial space vehicles to reach Earth orbit; to develop key technologies to enable long-term deep space missions; and to create a new NASA-designed vehicle to visit asteroids, the moon, Mars and beyond.  This new plan is an opportunity to leverage America’s greatest strengths to help meet our national goal of inexpensive, reliable, safe, routine human spaceflight. This was the promise of the space shuttle, and that program has certainly paved the way, but it has also served as a warning.

For far too long, our space funding has not matched our goals or mission in space, creating a dangerous, frustrating situation with no clear path to success. America’s space goals can only be achieved by partnering with other nations, bringing in funds from the private sector, creating sustainable launchers and vehicles that can serve both public and private markets in Earth orbit. 

We can free up resources to devote to human space exploration, while not abandoning the $100 billion orbiting national laboratory of the International Space Station, by taking these steps and truly fulfilling the purpose and vision of the space shuttle program.

Much as William Boeing’s 40A 1920s airplane, built to meet the goal of carrying mail and passengers across the country, ended up paving the way to create industries beyond the realm of imagination, so too will the successors to the space shuttle provide capabilities that can be used for multiple destinations. Whether designed for destinations in low Earth orbit, or out to the moon, Mars and beyond.  These capabilities will secure, once again, American leadership in human spaceflight for a generation and lay the groundwork for American leadership through the next millennium, truly serving as the greatest legacy for our magnificent space shuttles.

Long live American leadership in human spaceflight. 

Efforts must be both federally and commercially funded. 
Singla 7/8 (Vinita Singla, July 8, 2011, “NASA Takes a New Route in Space Leadership”, CNBC, http://www.cnbc.com/id/43470129/NASA_Takes_a_New_Route_in_Space_Leadership, DMintz) 

"In order to retain our capabilities we need both commercial and federally-led efforts," says Dr. Mark Lewis, a professor at the University of Maryland and former chief scientist of the U.S. Air Force. “Private industry can't go it alone. It would be like expecting private industry to develop a private fighter jet on its own. It's too expensive and would require too much speculative investment.”

Privatization doesn’t solve space leadership and funding for human space flight is too risky. 
Wu 7/8-  a member of the Space and on the House Committee on Science, Space, and Technology (David Wu, July 8, 2011, “Pursuing the next giant leap in space exploration”, The Hill, http://thehill.com/blogs/congress-blog/technology/170401-pursuing-the-next-giant-leap-in-space-exploration-, DMintz)

Governments have an important and appropriate role to play in growing our science and technology capabilities and fostering innovation in our economy. The end of NASA’s shuttle program should not mean the end of our national commitment to exploration, innovation, research and education. While the program has not been without its shortfalls, the privatization of human space flight is simply too risky for an enterprise of national significance. 

There is certainly a place for the private sector in space flight. Where a market exists or can be created, such as carrying cargo or launching satellites, the private sector can and should predominate. But by privatizing all of current human space flight, we are jeopardizing our nation's leadership in space exploration and we are jeopardizing our children's future. 

The private sector lacks enough investment capital to fill in
Dinerman, 10 - member of the board of advisers of Space Energy, a company working on space-solar-power concepts. (Taylor, “Space: The Final Frontier of Profit?,” Wall Street Journal, 2/13, http://online.wsj.com/article/SB10001424052748703382904575059263418508030.html)

President Barack Obama's proposed plan for NASA bets that the private sector—small, entrepreneurial firms as well as traditional aerospace companies—can safely carry the burden of flying U.S. astronauts into space at a fraction of the former price. The main idea: to spend $6 billion over the next five years to help develop new commercial spacecraft capable of carrying humans.

The private sector simply is not up for the job. For one, NASA will have to establish a system to certify commercial orbital vehicles as safe for human transport, and with government bureaucracy, that will take years. Never mind the challenges of obtaining insurance.

Entrepreneurial companies have consistently overpromised and under-delivered. Over the past 30 years, over a dozen start-ups have tried to break into the launch business. The only one to make the transition into a respectably sized space company is Orbital Sciences of Dulles, Va. Building vehicles capable of going into orbit is not for the fainthearted or the undercapitalized.
The companies that have survived have done so mostly by relying on U.S. government Small Business Innovation Research contracts, one or more angel investors, or both. Big aerospace firms tempted to join NASA's new projects will remember the public-private partnership fiasco when Lockheed Martin's X-33 design was chosen to replace the space shuttle in 1996. Before it was canceled in 2001 this program cost the government $912 million and Lockheed Martin $357 million.

Of the smaller failures, there was Rotary Rocket in California, which promised to revolutionize space travel with a combination helicopter and rocket and closed down in 2001. In 1997, Texas banker Andrew Beal announced that his firm, Beal Aerospace, was going to build a new large rocket. He shut it down in 2000.

In the 1990s, Kistler Aerospace designed a reusable launcher using reconditioned Russian engines. In 2006, reorganized as Rocketplane Kistler, it won a share in a NASA program designed to deliver cargo to the International Space Station. When the company did not meet a financial milestone the following year, NASA withdrew financing.

Blue Origin, a secretive spacecraft development firm owned by Amazon.com Chief Executive Jeff Bezos, is interesting because it uses concepts and technology for reusable vehicles originally developed by the Reagan-era Strategic Defense Initiative Organization. In the early 1990s, the organization set up the DC-X program, and its suborbital test vehicle flew 12 times before it was destroyed in a landing accident.

The Clinton administration saw the DC-X as a Reagan/Bush legacy program, and was happy to cancel it after the accident. The sad lesson of the DC-X is that some politicians won't keep their predecessors' programs going, no matter how promising. To turn the DC-X into a space launch vehicle would have taken at least a couple of decades and a few billion in investments. Yet the total cost might not have been much more than the amount the government has spent on other failed launch vehicle development programs over the past 20 years.

Recent history shows that development programs take a long time to mature, but when they do they can produce excellent results. Since it was given the go-ahead in 1984, the space station has faced delays, cost overruns and an unceasing barrage of criticism. Yet NASA kept at it. With the full-time six-person crew now operational, the range of technological and scientific work being done has increased dramatically, from fluid physics experiments to tests on the effects of microgravity on human physiology.

George W. Bush's promising Constellation human spaceflight program—which would be killed under Mr. Obama's plan—has already cost $9 billion since 2004. It is hard to imagine how the private sector can build a replacement for the spacecraft and booster rockets of Constellation, let alone a program to get America back to the moon, with the relatively paltry sum of $6 billion and the scattershot funding approach that NASA's leaders are proposing.

AT: ITAR CP
ITAR prevents tech transfer to China – key to aerospace
Hayes, 9 - Lt Col, USAF, paper submitted to the Faculty of the Joint Advanced Warfighting School in partial satisfaction of the requirements of a Master of Science Degree in Joint Campaign Planning and Strategy (Tracey, “PROPOSAL FOR A COOPERATIVE SPACE STRATEGY WITH CHINA”, http://dodreports.com/pdf/ada530117.pdf)

ITAR is a set of government regulations that control the export and import of defense-related articles and services that are on the U.S. Munitions List. The Department of State interprets and enforces ITAR. The intended goal of ITAR is to “safeguard U.S. national security and furthering U.S. foreign policy objectives via the trade controls.”146 U.S. corporations can face heavy fines and potential imprisonment if the State Department discovers they have (without approval or exemption) provided non-U.S. persons with ITAR-protected products or information such as designs, test data, software code, etc.147

While ITAR goals are worthy, some argue that it prevents U.S. companies to compete more effectively in international markets and to increase their knowledge of foreign space programs. For example, the French company Alcatel recently developed an “ITAR-free” satellite, meaning that “no components of U.S. origin were used, and so the satellite was not subject to US export laws.” 148 Additionally, U.S. firms were not allowed to bid on this contract. This argument is valid when many “ITAR-protected” commercial space technologies are widely available in the international market.149 While limiting the export of existing technology may reduce competition for U.S. corporations in the international market, many western firms are reluctant to bring highvalue technologies into China out of fear that reverse engineering or outright theft of technology designs may occur. Until China can prove that intellectual property is respected and protected, and until violations are effectively prosecuted, the transfer of new technology to China will be delayed in many cases.150

***Politics
Plan Popular 

Mars missions are the only two politically popular space plans. 

Thompson 11-Chief Financial Officer (Loren Thompson, April 2011, “Human Spaceflight”, Lexington Institute, http://www.lexingtoninstitute.org/library/resources/documents/Defense/HumanSpaceflight-Mars.pdf, DMintz)
This all makes sense from a budgetary and scientific perspective. What’s missing is a grasp of the rationale required to sustain political support across multiple administrations. While exploration of the Moon’s far side or nearby asteroids may have major scientific benefits, those benefits are unlikely to be appreciated by politicians struggling to reconcile record deficits. NASA’s current research plans do not connect well with the policy agendas of either major political party, and the flexible path will not change that. To justify investments of hundreds of billions of dollars in human spaceflight over the next 20 years while entitlements are being pared and taxes are increasing, NASA must offer a justification for its efforts commensurate with the sacrifices required. Mars is the only objective of sufficient interest or importance that can fill that role. Thus, the framework of missions undertaken pursuant to the flexible-path approach must always be linked to the ultimate goal of putting human beings on the Martian surface, and the investments made must be justified mainly on that basis. The American public can be convinced to support a costly series of steps leading to a worthwhile objective, but trips to the Moon and near-Earth objects aren’t likely to generate sustained political support during a period of severe fiscal stress. 
Congressional support overwhelms opposition to spending

Raju and Bresnahan, 11 (4/20/11, Manu Raju and John Bresnahan, Politico, “Shooting for the moon amid cuts,” http://www.politico.com/news/stories/0411/53495.html, DMintz)

For all the rhetoric about cutting government spending, NASA’s space mission remains sacred in Congress.

A handful of powerful lawmakers are so eager to see an American on the moon — or even Mars — that they effectively mandated NASA to spend “not less than” $3 billion for a new rocket project and space capsule in the 2011 budget bill signed by the president last week.
NASA has repeatedly raised concerns about the timeframe for building a smaller rocket — but the new law expresses Congress’s will for the space agency to make a massive “heavy-lift” rocket that can haul 130 metric tons, like the ones from the days of the Apollo.

Congressional approval of the plan — all while $38 billion is being cut elsewhere in the federal government — reflects not only the power of key lawmakers from NASA-friendly states, but the enduring influence of major contractors like Lockheed Martin and Boeing in those states.
For instance, a series of stop-gap spending laws had kept money flowing to the man-to-moon Constellation program because Sen. Richard Shelby (R-Ala.) initially tucked a provision into a 2010 budget bill — even though President Barack Obama and Congress agreed last fall to end that Bush-era initiative. An internal NASA audit pegged the cost of that move at $215 million over five months.

While some praise Congress for pushing the United States to remain a world leader in space science, critics say the national space program is effectively run by lawmakers protecting jobs in their home states.

“Manned spaceflight is prohibitively expensive, especially considering our budgetary woes,” said Steve Ellis, vice president of Taxpayers for Common Sense, a budget watchdog group. “At one point, the administration was trying to lead NASA out of that, but congressional politics protecting parochial interests have forced the agency to waste money in the recent short-term continuing resolutions and are forcing a specific approach down NASA’s throat in the yearlong spending bill.”

The latest $3 billion will likely be awarded to the same major companies that had contracts under the Bush-era Constellation program, most notably Boeing, Lockheed Martin and Alliant Techsystems — firms with extensive operations in Alabama, Maryland, Texas and Utah.

As a whole, NASA is facing its own budget crunch, with its $18.5 billion budget recently trimmed by about $275 million. A top space expert, Scott Pace of The George Washington University, testified last month that NASA spent at least $21 billion over the past two decades for various programs, including manned space flight, that were later canceled.

But Congress has no desire to let the agency slow down its work to return to the moon and beyond, even if that potentially could take decades to accomplish.
 Lawmakers from those states say their push is not parochial — that it’s rooted in the national interest to ensure the U.S. remains the base for an industry that supports thousands of highly skilled jobs. Moreover, they say it makes sense to give money to contractors with proven track records in this technical field, especially ones who have already begun work on the next generation of rockets. 

“Dismissing [the 130-ton rocket], or the capsule work, as constituent concerns misses the point that these are unique, national capabilities necessary to remain a leader in space exploration,” said Rep. Robert Aderholt (R-Ala.). “The Chinese are building a 130-ton rocket to go to the moon. We are dependent on the Russians for access to the International Space Station. The greatest nation on Earth, the one who stunned the world and inspired a generation by sending a man to walk on the moon, cannot afford to be eclipsed by Russia or China.”

One of Obama’s central promises in his February 2010 budget was to end the Constellation program, which called for sending humans back to the moon for the first time since 1972, transitioning instead to private companies that could carry astronauts to the International Space Station.

Under heavy criticism from Congress, Obama later insisted he wasn’t abandoning the manned space mission. Last October, he signed the NASA authorization law in which Congress laid out its vision for future space travel, including the initial development of a smaller rocket that could enter the Earth’s lower orbit, before upgrading to the massive heavy-lift rocket to go to the moon and beyond.

But some lawmakers whose states rely on the industry have grown increasingly concerned that NASA no longer was on the same page.

Aderholt — who has Boeing as a major constituent back home — told Republican Virginia Rep. Frank Wolf that NASA “is more determined than ever” to slow down the creation of the heavy-lift rocket.
So the congressman pushed Wolf — a key appropriator — for $1.8 billion to be spent on building the heavy-lift rocket, and an additional $1.2 billion to be spent on the creation of the accompanying capsule that would carry the astronauts. By saying NASA can spend “not less than” that amount, it would prevent NASA from spending on other needs within the agency, he argued. A similar effort was under way in the Senate.
“That makes it crucial that NASA receive direction from the Committee,” Aderholt said in one of three letters provided to POLITICO.

Aderholt and Senate supporters of the language insist that the line-item is not an earmark, arguing it does not specify the companies that would receive the money. But the way the 2010 NASA authorization law was drafted all but ensures that Lockheed will be awarded much of the $1.2 billion to finish its Houston-based Orion space capsule — and Boeing and Alliant Techsystems will split the $1.8 billion to create the heavy-lift rocket.

“No new contract is needed,” said Joan Underwood, a Lockheed spokeswoman.

 A NASA spokesman said the agency is currently reviewing its options for distributing the money, but that it “embraces” the funds because it “fully supports the requirements” in the authorization law. A White House Office of Management and Budget spokeswoman said the dollar amount was consistent with the president’s budget request.

Critics have said that if the money isn’t competitively bid, it is no better than an earmark — at a time when Congress has effectively banned the pet projects.

 “Heavy lift of 130 tons is not necessary for missions beyond Earth orbit if we develop a few key technologies,” said Rep. Dana Rohrbacher (R-Calif.). “But whatever Congress decides, one thing is clear: The process needs to be open and competitive with transparency throughout the process.”

Shelby, who told POLITICO that the heavy-lift rocket is critical to make NASA “more viable,” isn’t the only senator who pushed hard for the language in the spending bill. Two key appropriators — Maryland Democratic Sen. Barbara Mikulski and Texas Republican Sen. Kay Bailey Hutchison — each advocated the language.
And the companies that have billions at stake were heavy players as well.
Boeing spent nearly $18 million on its own lobbying operation in 2010, according to the Center for Responsive Politics, a government watchdog group. In addition, Boeing hired 19 outside lobbying firms and paid them an additional $3.5 million-plus. Among its outside lobbyists is former House Minority Leader Dick Gephardt (D-Mo.).

Boeing’s PAC donated more than $2.2 million during the past cycle, including $7,500 to Shelby’s campaign committee, $13,000 to Mikulski’s reelection committee and leadership PAC, $1,000 to Aderholt and $3,500 to Wolf.

Lockheed Martin spent nearly $13 million on in-house lobbying and $3 million on outside lobbyists, including former Rep. Sonny Callahan (D-Ala.). And Bill Inglee, staff director of the House Appropriations Committee, is a former vice president at Lockheed Martin.

Lockheed Martin’s PAC shelled out nearly $3.5 million in 2009-10, according to records, with the lawmakers seeking the NASA funding receiving more than $69,000.

Alliant Techsystems, also known as ATK, spent $1.3 million on federal lobbying, according to disclosure reports. Its PAC gave out $28,500 to lawmakers involved in obtaining the new NASA funding, including $15,000 to Shelby, FEC records show.

Pratt & Whitney Rocketdyne, which is working with ATK on part of the rocket system, is a division of United Technologies, and is itself a major lobbying force — spending $14.5 million in 2010 — with a PAC that dished out nearly $30,000 to members pushing for the NASA money.

Constellation had bipartisanship – its cancellation sent shock waves through NASA, Congress, and the public

Armstrong, Lovell and Cernan 7 – 19 – 11 former commanders of moon missions (Neil, Jim, Gene, “Is Obama grounding JFK's space legacy?”, http://latourette.house.gov/news/headline-news/is-obama-grounding-jfk's-space-legacy.aspx)

By 2005, in keeping with President Kennedy's intent and America's resolve, NASA was developing the Constellation program, focusing on a return to the moon while simultaneously developing the plans and techniques to venture beyond, and eventually to Mars. The program enjoyed near-unanimous support, being approved and endorsed by the Bush administration and by both Democratic and Republican Congresses. However, due to its congressionally authorized funding falling victim to Office of Management and Budget cuts, earmarks and other unexpected financial diversions, Constellation fell behind schedule. An administration-appointed review committee concluded the Constellation program was "not viable" due to inadequate funding. President Obama's proposed 2011 budget did not include funds for Constellation, therefore essentially canceling the program. It sent shock waves throughout NASA, the Congress and the American people. Nearly $10 billion had been invested in design and development of the program. 

Human space flight is popular – bipart support, contractor influence, job retention, and public appeal

Wilson 7 – 21 – 11 (Reid, reporter for the National Journal, “We Love the Final Frontier”, http://www.nationaljournal.com/columns/on-the-trail/why-even-some-devoted-gop-budget-cutters-want-to-spend-money-on-human-spaceflight-20110720 Koutrelakos)

Why are conservative Republicans, who love nothing more than trimming government as far as they can, bent on perpetuating NASA’s human spaceflight program? Along with powerful appropriators and well-placed veteran members of Congress, tea party freshmen are concluding that sending humans into space is a valuable use of the country’s limited resources. That view is at odds with many in the scientific community, who believe that repeatedly sending astronauts to low-Earth orbit is a waste of time and resources. “We haven’t learned one thing from the space station, not an iota,” Bob Park, a former head of the University of Maryland’s Physics Department told me. “There is nothing that a human being can do in space at this point that we can’t do far better, cheaper, safer, more reliably—all of these things—than robots.” But human spaceflight has powerful allies, thanks to both the aerospace contractors who stand to make billions off future endeavors and the members of Congress who realize just how many jobs will be lost if manned flight is permanently shelved. Tens of thousands of jobs are on the line in Alabama, California, Florida, and Texas alone, with NASA itself and in dependent industries. Freshmen such as Reps. Sandy Adams, R-Fla., and Mo Brooks, R-Ala., represent districts that will be hit the hardest. “It’s about jobs, but it’s not just about the jobs in my community,” Adams said in an interview. “It’s jobs throughout the nation that have been spinoffs from what has been gleaned from that research and technology and that innovation.” It’s also about connections. Sen. Bill Nelson, D-Fla., is a former astronaut and has pushed his colleagues to keep funding human spaceflight. Sen. Richard Shelby, R-Ala., is a staunch defender of an aerospace industry that has a heavy footprint in the northern part of his state. Sens. Dianne Feinstein and Barbara Boxer, both D-Calif.; Kay Bailey Hutchison and John Cornyn, both R-Texas; and Orrin Hatch, R-Utah, are aggressively defending money set aside for contractors in their home states. On the House side, a cadre of influential Republicans, led by Rep. Frank Wolf of Virginia, is looking out for NASA’s interests as well. “We have a responsibility to firewall and protect these core, essential functions of the federal government in an era of austerity that’s unlike anything we’ve ever confronted before,” said Rep. John Culberson, R-Texas, a fiscal hawk who nonetheless defends spending billions on a human spaceflight program. “We need to make sure NASA knows we love them and we’re behind them 110 percent.” Unlike government studies that can be easily mocked, or programs that duplicate one another, there is a romantic allure to human spaceflight that has proven a valuable ally to the space caucus. Members of Congress and NASA scientists can play off that romance with a public that still flocks to Star Trek and Star Wars movies, as well as the very large proportion of taxpayers who remember where they were when Neil Armstrong walked on the moon. 

Link Turn Uniqueness 

Not pursuing HLV and Mars now will kill political support. 

Thompson 11-Chief Financial Officer (Loren Thompson, April 2011, “Human Spaceflight”, Lexington Institute, http://www.lexingtoninstitute.org/library/resources/documents/Defense/HumanSpaceflight-Mars.pdf, DMintz)
The two most important elements in any human spaceflight program that proposes to go beyond low-Earth orbit are an evolvable heavy-lift launch vehicle and a multi-purpose crew vehicle. Congress has directed that NASA’s future work on both systems should focus to the maximum degree possible on technologies already under development for the Constellation program. By applying those technologies to a human spaceflight agenda focused on the ultimate destination of Mars, NASA can preserve its investment in a highly skilled space workforce and related infrastructure. Failure to make Mars the centerpiece of future exploration efforts will probably doom the human spaceflight program to a further erosion of political support at a time when its survival is already in question. 
Plan Popular w/ Public 

Majority of the public thinks space leadership is essential. 
Pew Research Center 7/5 (Pew Research Center, July 5, 2011, “Majority Sees U.S. Leadership in Space as Essential”, http://pewresearch.org/pubs/2047/poll-space-exploration-shuttle-program-final-mission, DMintz)

 On the eve of the final mission of the U.S. space shuttle program, most Americans say the United States must be at the forefront of future space exploration.

Fifty years after the first American manned space flight, nearly six-in-ten (58%) say it is essential that the United States continue to be a world leader in space exploration; about four-in-ten say this is not essential (38%).

Looking back on the shuttle program, a majority (55%) say it has been a good investment for the country.

However, this is lower than it was in the 1980s; throughout the early years of the shuttle program, six-in-ten or more said the program was a good investment. 

 Majorities in nearly all demographic groups say it is essential that the U.S. continue to be at the vanguard of space exploration. And partisan groups largely agree that American leadership is vital, although this view is more prevalent among Republicans.

Two-thirds of Republicans (67%) say the nation must continue to play an international leadership role in space exploration; smaller majorities of Democrats (54%) and independents (57%) say this.

Shuttle Has Been "Good Investment"

As the shuttle program comes to a close 30 years after its first mission, 55% of Americans think the program has been a good investment for the country; 36% do not think so. In August 1981, four months after the first shuttle flight, 66% said the program was a good investment. 

 About two-thirds of college graduates (66%) say the shuttle program has been a good investment, as does a smaller majority of those with some college education (57%). Among those with no college experience, assessments of the value of the shuttle program are more mixed: 47% say it has been a good investment, while 43% say it has not.

Americans with annual family incomes of $75,000 or more give more positive evaluations to the shuttle program than those with lower incomes.

By greater than two-to-one those with higher incomes say the program has been a good investment (67% good vs. 27% not good); those with annual incomes of less than $30,000 are divided in their views (44% good, 47% not good).

And while about six-in-ten Republicans (63%) and independents (60%) say the program has been a good investment, Democrats are more muted in their appraisals (48% good investment). 

 Benefits of Space Program

Large majorities say that the space program has helped encourage interest in science, led to scientific advances and contributed to feelings of patriotism. But no more than about four-in-ten say that the program has contributed "a lot" in any of these areas. 

 Overall, 39% say it has contributed a lot to encouraging interest in science, 35% say it has contributed some while 22% think it has contributed not much or nothing. Nearly as many (38%) say the space program has contributed a lot to scientific advances that all Americans can use, while 34% think it has done a lot for feelings or pride and patriotism.

There are only modest political and demographic differences in opinions about the space program's contributions. More men than women say the program contributes a lot to scientific advances (by 45% to 31%) and encouraging interest in science and technology (44% to 35%). 

