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Privatization CP 1NC

CP Text: The United States Federal Government should substantial monetary prizes for the development of a Low-Earth Orbit Shuttle Program.
Prizes solve development better than USFG—private sector takes the risk, USFG takes the benefit

Stine, 09 – [Deborah D. Stine, Specialist in Science and Technology Policy, June 29, 2009, Federally Funded Innovation Inducement Prizes, Page 19]

In addition, NASA states that “Centennial Challenge competitions have spurred the creation of new businesses and products, including innovations in pressure suit gloves and reusable rocket engines.”54NASA makes the following assessment of the Centennial Challenge competitions: Prize programs encourage diverse participation and multiple solution paths. A measure of diversity is seen in the geographic distribution of participants (from Hawaii to Maine) that reaches far beyond the locales of the NASA Centers and major aerospace industries. The participating teams have included individual inventors, small startup companies, and university students and professors. An example of multiple solution paths was seen in the Regolith Excavation Challenge. NASA can typically afford one or two working prototypes but at this Challenge event, sixteen different working prototypes were demonstrated for the NASA technologists. All of these prototypes were developed at no cost to the government. The return on investment with prizes is high as NASA expends no funds unless the accomplishment is demonstrated. NASA provides only the prize money and the administration of the competitions is done at no cost to NASA by non-profit allied organizations. For the Lunar Lander Challenge, twelve private teams spent nearly 70,000 hours and the equivalent of $12 million trying to win $2 million in prize money. Prizes also focus public attention on NASA programs and generate interest in science and engineering. During the recent Lunar Lander Challenge, a live webcast had over 45,000 viewers and over 100,000 subsequent downloads. Prizes also create new businesses and new partners for NASA. The winner of the 2007 Astronaut Glove Challenge started a new business to manufacture pressure suit gloves. Armadillo Aerospace began a partnership with NASA related to the reusable rocket engine that they developed for the Lunar Lander Challenge, and they also sell the engine commercially.

Private corporations have tech and are cheaper

Grant Bonin, aerospace engineer and co-founder of Consortium Technologies, LLC, a Virginia-based company developing innovative technologies for both terrestrial and space-based applications, 6/6/2011 “Human spaceflight for less: the case for smaller launch vehicles, revisited”, http://www.thespacereview.com/article/1861/1
Having argued that HLVs aren’t necessary, the complementary question is whether or not smaller launch vehicles are sufficient. This author contends that the answer is unequivocally yes. Programs of both human spaceflight and human space exploration can readily be accomplished with existing or near-term launch vehicles, including (but not limited to) the United Launch Alliance Atlas 5 and Delta 4, SpaceX Falcon 9, as well as other launchers on the horizon such as the Taurus 2 and Falcon Heavy. While different vehicles are better for different types of missions (crew or cargo delivery, for example), the key advantage of using rockets that already exist (or are currently being developed by the private sector) is that the initial costs of any particular program can be substantially reduced. As well, the demand for a large number of flights can only be expected to increase competition and drive prices down, if competitively procured in the first place. 

Privatization CP Solvency

Private sector solves and is key to innovation, job creation and US space leadership

Megan Friedman, TIME Magazine editor, 2/8/2011 “Conservative, Free-Market Leaders Call for Competitive Market in U.S. Spaceflight”, http://www.competitivespace.org/press-releases/ 
According to the Task Force, an open and free market for both space transportation and services would fuel innovation, lower costs and create jobs. Recommendations to Congress include: + Accelerating efforts to stimulate new American industrial competitive crew transportation systems to low Earth orbit; + Opening up the U.S. segment of the International Space Station to the fullest possible economic utilization by the U.S. private sector; + Utilizing fixed-price, pay-for-performance contracts to reward private investment and innovation in human exploration and spaceflight projects; + And dramatically reducing the costs of NASA programs while opening up new commercial opportunities for private business in space. The flawed assumption in the management of America's space program, according to Task Force leaders, is that centralized five and ten-year plans through cost-plus contracts to selected contractors is the most efficient way to innovate and compete with the global space community. While the Task Force acknowledges this approach worked for the Apollo program, they point to recent successes and innovation in commercial space transportation, increased international competition and the limitations on government funding as catalysts for a new decentralized and entrepreneurial approach. Said Simberg, "Government can and should create a framework for American industry and individuals to pursue their ideals and dreams, and space should be no exception. By opening space up to the American people and their enterprises, NASA can ignite an economic, technological, and innovation renaissance, and the United States will regain its rightful place as the world leader in space." 

Private corporations are the only way to solve US space leadership – their 1AC author
News Tribune. 7/21/11 [“America's future in space – hitchhiking on Soyuz?” http://www.thenewstribune.com/2011/07/21/1752841/americas-future-in-space-hitchhiking.html]
America’s manned space program had its tragic bangs – the Challenger and Columbia catastrophes. But it is dying with a pathetic whimper.  With today’s final landing of the space shuttle Atlantis, the United States has dropped out of the astronaut-launching business. Americans will still do stints in the International Space Station, but they’ll be getting there and back aboard Russian Soyuz spacecraft.  Those would be the same Russians the United States so proudly bested in the “space race” in the 1960s. What a falling-off there’s been.  In theory, the private sector will pick up where NASA leaves off. Some aerospace companies, such as SpaceX and United Launch Alliance, are investing serious money in launch capacity.  Whether that translates into a real manned space program – as opposed to an occasional novelty flight – is iffy. Throwing satellites into orbit can be safe and profitable, but the risk and expense increase geometrically when astronauts involved.  The U.S. government has historically sent humans into space for the same reason it funded sub-atomic research: The cost was too high and the benefits too unpredictable to interest the private sector.  Manned spaceflight has spun off a host of inventions and technological advances – things like memory foam, cordless tools, freeze-dried foods, scratch-resistant eyeglasses, joysticks, high performance insulation and firefighting equipment, sophisticated artificial limbs and medical implants.  Skylab gave us smoke detectors. The Apollo missions gave us the Dustbuster. But private companies don’t sink billions into enterprises whose chief payoffs are accidental and unexpected. Nor do they fund such unquantifiables as national pride and exploration for exploration’s sake.  Unless the private sector finds reasons of its own to send humans aloft, U.S. astronauts could be flying aboard Soyuz for a long time to come – poor cousins hitching rides.  If that dependence persists, America will slowly forfeit its practical knowledge of spaceflight as aerospace engineers and technicians move on, the astronaut corps disbands and the number of Americans who know how to handle a re-entry at 25 times the speed of sound dwindles.  Here’s how Apollo moon voyagers Neil Armstrong, James Lovell and Eugene Cernan put it last year:  “Without the skill and expertise that actual spacecraft operation provides, the USA is far too likely to be on a long downhill slide to mediocrity. 
Privatization CP Solvency

Private corporations key to US space leadership and econ development – their 1AC author
Space Travel, Space News Website reporting on discussions of the Competitive Space Task Force, a space think tank group, 2/10/2011 [“Renewed Call For Competitive US Spaceflight Marketplace”, http://www.space-travel.com/reports/Renewed_Call_For_Competitive_US_Spaceflight_Marketplace_999.html]
Retired Congressman and former Chairman of the House Science Committee Robert S. Walker remarked, "The Space Economy is emerging as the next great frontier for economic expansion and U.S. leadership. If we really want to 'win the future,' we cannot abandon our commitment to space exploration and human spaceflight. The fastest path to space is not through Moscow, but through the American entrepreneur." In recent years, between the long-planned retirement of the Space Shuttle and the cancellation of Constellation and NASA's troubled Ares rocket program, the U.S. has grown increasingly reliant on the Russian Soyuz for transportation to and from the International Space Station costing taxpayers hundreds of millions of dollars over just the next few years. Rather than funding the Russian space program, the U.S. could be creating jobs at home by relying instead on America's private space industry. America's dependence on the Russian program is complicated by our foreign policy as we seek to discourage the Russians from aiding U.S. adversaries in the development of nuclear weaponry and missile technology. 
Private corporations developing launch systems allow for NASA to focus on more important issues
Grant Bonin, aerospace engineer and co-founder of Consortium Technologies, LLC, a Virginia-based company developing innovative technologies for both terrestrial and space-based applications, 6/6/2011 “Human spaceflight for less: the case for smaller launch vehicles, revisited”, http://www.thespacereview.com/article/1861/1
Notwithstanding SLS, it has been exciting to watch NASA increasingly embrace commercial providers in recent years. Turning LEO transportation over to commercial vehicles would ideally allow NASA to focus on enabling technologies for missions beyond Earth orbit, for which the requirements are more challenging and several key issues remain unresolved. But “enabling technologies” should not include Senate Launch Systems, the pursuit of which will continue to cannibalize funds that could otherwise be spent addressing bigger challenges (such as advanced spacesuit technologies; high-closure life support systems; advanced space power systems; and entry, descent and landing of large payloads at Mars.) In-house launch vehicle development has had an extremely high opportunity cost for NASA, and they would better serve the cause of exploration by working on something else.

Private the only way to develop space 

Grant Bonin, aerospace engineer and co-founder of Consortium Technologies, LLC, a Virginia-based company developing innovative technologies for both terrestrial and space-based applications, 6/6/2011 “Human spaceflight for less: the case for smaller launch vehicles, revisited”, http://www.thespacereview.com/article/1861/1
But in this regard, the agency is beholden to Congress. If the United States actually cares about developing space—not just exploring it or studying it, but developing it in earnest, with the end goal of having a large number of people living and working in space—it would mean being able to launch crew and cargo economically. The way to accomplish this is more activity and more competition, with as much commercial involvement as possible. A heavy-lift “Senate Launch System” is not consistent with these objectives, which really just affirms what we already know: that space development is not actually that important to Congress. But hopefully, at the behest of commercial efforts, a day will come when human space activities will flourish regardless of what’s important to Congress.
Space Leadership Fronline

1. US space leadership gone – JWST cancellation

Tudor Vieru, science editor focusedy on issues such as climate change, history, medicine, behavior and health, 7/14/2011 “House Committee Kills US Leadership in Space”, http://news.softpedia.com/news/House-Committee-Kills-US-Leadership-in-Space-211400.shtml
Members of the US House Appropriations Committee have adopted the bill that cancels the James Webb Space Telescope (JWST) NASA is developing, two satellite missions of the National Oceanic and Atmospheric Administration (NOAA), and severely hampers progress on many other missions. The vote on a 2012 spending bill took place yesterday, July 13, and saw the panel providing NASA with pre-2008 funding levels. The level of funds the agency will receive is nearly $2 billion below what US President Barack Obama proposed. This means that the agency will not have receive enough money to complete the JWST, which was billed as Hubble's successor. At the same time, the agency was awarded nearly $2 billion for completing the Space Launch System (SLS), America's next heavy-lift rocket. The wording the committee used in the bill to explain why it proposed canceling the JWST is well fit to be used by 4-year-olds who had their toys taken away. It clearly shows that the current make-up of the panel lacks the vision and dedication necessary to conduct such an important committee. “Although JWST is a particularly serious example, significant cost overruns are commonplace at NASA, and the Committee believes that the underlying causes will never be fully addressed if the Congress does not establish clear consequences for failing to meet budget and schedule expectations,” the document says. “The Committee recommendation provides no funding for JWST in fiscal year 2012. 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,” it goes on to say. In other words, the $3 billion that were already poured into the most complex and advanced telescope in the world will go down the drain so that NASA can save money on smaller projects, which will never reach this level of funding. That makes perfect sense. In one fell swoop, the Committee managed not only to put a massive dent in the country's space capabilities over the next decade, but also to damage all other agencies whose fundings it controls. The $47.3 million Deep Space Climate Observatory (DSCOVR) and the $11.3 million Constellation Observing System for Meteorology Ionosphere and Climate-2 (COSMIC-2) satellites were also canceled. The spacecraft would have allowed NOAA to boost its capabilities beyond any other agency's. This new set of decision highlights beyond a doubt that a handful of individuals, appointed by political interests in an important Committee, can destroy a country's leadership in space in a single blow. 

Space Leadership Frontline

2. Space leadership decline inevitable – US is avoiding pressing concerns

Eligar Sadeh, Associate Director for the Center for Space and Defense Studies at the United States Air Force Academy, Research Associate with the Space Policy Institute at George Washington University, 6/9/2008 [“Space policy questions and decisions facing a new administration”, The Space Review, http://www.thespacereview.com/article/1146/2]
The United States government cannot be a leader if no one will follow. Today, the United States is not seen as a good partner in space. Discussion The position of the United States in world affairs is influenced by leadership in space. Given the many issues and challenges the space community faces, leadership is by no means assured. In order to identify and meet the challenges in security, commercial, and civil space productive United States government space leadership is indispensable. Leadership requires that the United States develop a strategic vision for space to guide space policy decisions, which is supported by strong executive leadership, and effective interagency and government-industry partnerships. International participation in security space is important. There is a need for the United States to think more about international engagement in the strategic response to the domain of space. It is not a “go-it-alone problem.” The United States government has not given sufficient indication that the strategy is to include allies in national space policy. Space represents a “soft power” foreign policy tool. Space is an international drawing card that engenders national prestige, prevents conflict, and is a domain for international cooperation. Policy Choice Facilitate space leadership through the current approach that is committed to bilateral space cooperation or expand prospects for space leadership through multilateral international engagement and soft power. A commitment to the policy of bilateral space cooperation as the primary means to project space leadership offers greater political flexibility for the United States government in determining courses of action to meet national interests. Multilateral engagement limits national security space options. Bilateral approaches do, at times, make United States space leadership ineffective, but this is a trade-off with the ability to better retain operational flexibility in space. A commitment to multilateral international engagement facilitates a means to address a number of challenges from space protection, global space commerce, space governance, and civil space exploration. For space protection, a multilateral approach allows for collective security approaches and rules of road to mitigate the vulnerabilities of space assets. Space governance and global space commerce are supported through multilateral engagement on establishing international standards that address space environmental issues. Civil space exploration benefits from lending political support to the Global Space Exploration Strategy that helps to advance the United States Space Exploration Policy. Productive United States space leadership requires a commitment to smart power. Smart power in this context is the integration of hard power and soft power in the demonstration of spacepower. Leadership through hard power is addressed by a multilateral approach to space protection. The key for soft power is a global perspective. This necessitates a renewed commitment to space diplomacy and strategic communications with soft power ends. Space leadership is exhibited through soft power by partnering with other states to address global space-related challenges, like orbital debris proliferation and potentially hazardous Near Earth Objects. 

Space Leadership Frontline

3. NASA’s structural problems means US space leadership decline is inevitable

John M. Logsdon, Professor Emeritus of Political Science and International Affairs at George Washington University’s Elliott School of International Affairs, staff writer for the Washington Post, 7/11/2011 “The U.S. space program’s leadership black hole”, http://www.washingtonpost.com/national/on-leadership/the-us-space-programs-leadership-black-hole/2011/07/11/gIQADj538H_story.html
There are too many leaders of the U.S. civilian space program, and not enough leadership. These several leaders at this point are not in agreement regarding how best to transition away from 30 years of the space shuttle being the visible centerpiece of the U.S. human space flight effort. Attempts at leadership without agreement among leaders is a recipe for short-term confusion and longer-term drift. But isn’t space program leadership the responsibility of the NASA administrator and deputy administrator, selected by President Obama and confirmed by the Senate? It would certainly be desirable for that to be the case. Yet that would require some form of consensus among the country’s overall policy and political leadership regarding NASA’s future direction, and that agreement is sorely missing. So NASA Administrator Charlie Bolden and Deputy Administrator Lori Garver find themselves pulled between the rather incompatible directions coming from the White House and those emerging from the elements in Congress with a particular interest in NASA. Their job is to implement policy, not set it; and they are not getting the clear guidance they need to deal with the challenges of convincing NASA’s workforce that the agency’s future is bright. Bolden’s and Garver’s public statements are relentlessly positive, but they have not persuaded the NASA rank-and-file to accept their optimism. And this hobbles their ability to lead. 
Space Leadership Frontline

4. US is developing human spaceflight capabilities now

John M. Logsdon, Professor Emeritus of Political Science and International Affairs at George Washington University’s Elliott School of International Affairs, staff writer for the Washington Post, 7/11/2011 “The U.S. space program’s leadership black hole”, http://www.washingtonpost.com/national/on-leadership/the-us-space-programs-leadership-black-hole/2011/07/11/gIQADj538H_story.html
In more than 40 years of close observation of the U.S. space program, I don’t think there has ever been more uncertainty and fear of impending program collapse. One result of the current confusion is the too-widespread impression that the final flight of the shuttle means that the U.S. program of human spaceflight has come to an end. This is most certainly not the case. Many American astronauts will be living and working on the International Space Station for the decade to come. And yet equating the end of the shuttle program with the end of human spaceflight is symptomatic of the failure of national leaders to agree on and then communicate a vision of the U.S. future in space. There is no precedent for the White House and the Congress being so much at odds about how best to move forward in space, particularly since Congress has taken upon itself to specify the technical parameters of new developments, something traditionally an executive branch prerogative. Congress has lost much of its trust in NASA’s decisions and, in an unprecedented move, has specified both the basic design features and schedule for a new space booster. High among congressional concerns is preserving the manufacturing and operating capabilities—and the associated jobs in the space industrial base—that were developed during the shuttle era. Substituting congressional directives for NASA’s technical judgment seems ill advised. 

5. End of shuttle program increased cooperation

Deseret News, Salt Lake City Newspaper, 7/23/2011 [“After the shuttle”, http://www.deseretnews.com/article/700165299/After-the-shuttle.html]
Today, with the hindsight of 54 years, we can see the more than 1,650 spin-off technologies from space exploration. We understand its benefits on medical care in the form of digital image processing, monitoring systems and other equipment. We understand how satellites do everything from allow cell phones to transmit video instantly to help recreational joggers track distance and speed through GPS watches. We understand both the military and civilian uses for satellite images as rendered through programs such as Google Earth. We take satellite television for granted, expecting to watch breaking news from faraway lands instantly, and we gasp at the clear images of distant galaxies obtained through the Hubble Telescope. Our wish is that this sense of hope for things as-yet not imagined did not die with the final landing of the Space Shuttle Atlantis on Thursday. The landing marked the formal end to the shuttle program, which for 30 years has conducted experiments, helped build a space station and enhanced cooperation with space programs in Russia and other nations. It should not, however, mark the end to U.S. space exploration.
Space Leadership Frontline

6. Plan removes the need for cooperation

Yasuhito Fukushima, National Institute for Defense Studies, Ministry of Defense, 2011 [“An Asian perspective on the new US space policy: The emphasis on international cooperation and its relevance to Asia,” Space Policy 27 (2011) 3-6]
Leveraging the increasing opportunities to work together with other countries is not the only aim of the NSP. The changing environment of space activities has pressured the USA into undertaking a more intensified policy of international cooperation. One reason the USA needs cooperation is closely connected to the fear of weakening US primacy in space. Along with the USSR (Russia), the USA has been the leading space power and, especially after the Soviet breakup, it has enjoyed a huge advantage in this field. In 2009 it is estimated that the US government space budget ($64.42 billion) accounted for a quarter of the global space economy ($261.61 billion) and about three-quarters of aggregate world government space budgets ($86.17 billion). The current US primacy in space is, however, no longer secure and is challenged by budget pressures and growing competition. The push for more budget cuts is especially apparent in the national security space sector. In June 2010 Defense Secretary Robert M. Gates announced his intention to save over $100 billion of the defense budget over a five-year period starting from fiscal year 2012 and this is where the space-related budget is expected to suffer.6 In addition, the proliferation of space activities has intensified heated competition in space. For example, the US Global Positioning System (GPS) has been widely used as the “gold standard” for space-based positioning, navigation and timing (PNT) and generated huge positive economic effects.7 Nevertheless, other countries have recently been preparing their own global navigation satellite systems (GNSS). Russia is rebuilding its Glonass constellation, which aims to be fully operational by the end of 2010.8 European countries are funding the Galileo system, which is scheduled to be partially operational in 2014.9 China is also constructing the Beidou/Compass system, which is intended to achieve global coverage by around 2020.10 These systems are designed to be dual-use and are sure to have great impact on related markets. Under these circumstances the USA is attempting to maintain its primacy in space by utilizing increased international cooperation and collaboration. Michael Nacht, the Assistant Secretary of Defense for Global Affairs, stated in May 2010 that expectations of flat to declining military space budgets in the next couple of years is the motivation for enhancing international cooperation.11 Furthermore, while space is becoming a more competitive domain where other nations are increasing their presence, the USA seems to be aiming to shape the direction of global space activities in its favor and to expand its market opportunities through cooperation with other nations. In the case of space-based PNT, the new NSP stipulates that, for the purpose of maintaining US leadership in this area, the country shall “engage with foreign GNSS providers to encourage compatibility and interoperability, promote transparency in civil service provision, and enable market access for US industry.” 

Space Leadership Frontline

7. Plan’s unilateral action kills cooperation
Marcia S. Smith, Space and Technology Policy Group, LLC, 2011 [“President Obama’s National Space Policy: A change in tone and a focus on space sustainability,” Space Policy 27 (2011) 20-23]

The paradigm shift became evident long before the policy was released. In October 2009, in a speech to the UN First Committee, the US alternate representative, Garold Larsen, expressed what has become a common refrain in US space policy circles today, namely that space is “congested, competitive, and contested” [3]. Over succeeding months national security officials began speaking about how the USA cannot do everything on its own. For example, General James Cartwright, vice chairman of the Joint Chiefs of Staff, told the Center for Strategic and International Studies (CSIS) in May 2010: Reality is that we don’t fight alone, we don’t deter alone, we don’t assure alone. Everything is done in partnerships. Everything is in coalitions. We [think we] have to have the only capability; we have to fill every rung on the ladder with the best capability in the world. We can’t afford it, nor can we do it. There are other very capable nations out there very willing to partner up. We’ve got to make sure that our strategy is inclusive. You cannot afford to do everything yourself. We are not an island [4]. Thus, a major thrust of the new US policy is working together with like-minded countries in using space and treating space as a global commons for which all are responsible. 2. Implementing the new policy A policy, of course, is just words on paper- the real point is how it is implemented. But perception is key and the Obama policy clearly wants to convey that the USA is willing not only to talk, but to listen, and to find mechanisms for ensuring space sustainability. In a real sense implementation will have to happen on an international basis. If other countries do not agree that space sustainability is a critical need, the USA cannot do it alone. “Sustainability” has become the keyword and while it is not defined in the policy, that means all the stakeholders will have the opportunity to discuss what it is and what is needed to achieve it. Non-US policy makers may have as much influence on the implementation of these aspects of the policy as their American colleagues. Europe already deserves a lot of credit for its draft Code of Conduct for Outer Space Activities. A revised version was released at a meeting at the UN in October 2010 [5]. Pg. 20-21

ISS Frontline

1. Soyuz is reliable and better than US shuttles

Raymond Wong, staff writer for Dvice, Syfy online network, “Russia touts new 'Soyuz era' as Space Shuttle enters retirement”, 7/21/11, http://dvice.com/archives/2011/07/russia-touts-ne.php

Never one to miss the chance to boast about its own space achievements, Russia officially sounded off the sirens with a declaration that human space travel is now in the "era of the Soyuz." This comes hot off the heels of the Space Shuttle Atlantis' final landing and the complete close to the program altogether.  The official statement put out by Russia's space agency Roskosmos said, "From today, the era of the Soyuz has started in manned space flight, the era of reliability."  Is that a dig at the Shuttle program? It sure sounds like one.  For those who don't know much about Russia's Soyuz rockets, here's the quick low-down: they're basically vertical rocket and capsule systems that have been around since the early 1960s, parachuting back to safety upon returning to Earth instead of landing on a runway, like the shuttle. Of course, The Soyuz capsule isn't the same one from the '60s — Russia has made improvements.  Without a means to transport humans back into space (until 2016, at least), the U.S.'s only solution will be to piggyback on a Russian Soyuz rocket, wait to see how that modified Atlas V rocket works or how the private sector will step in.  Russia deflected claims that the Soyuz was too ancient with insight that on-board analog computers were being replaced with digital ones — a move that's supposed to "modernize" the old spacecraft. Meanwhile, new Soyuz spacecraft are still generations away due to safety worries.  Although the old space rival praised the Shuttle's 30 years of work in space, Russia said its doom was written on the wall due to high maintenance costs and safety issues. Despite the Soyuz having killed four astronauts in two accidents in the past (two accidents for the Shuttle, too — Challenger and Columbia), Roskosmos remained confident that the Soyuz was much more reliable and cost efficient than the Shuttle program.

2. NASA study confirms Soyuz is reliable

NASA “NASA Astronauts on Soyuz: Experience and Lessons for the Future”, OSMA Assessments Team, Johnson Space Center, August 2010, http://www.scribd.com/doc/51552989/NASA-Astronauts-on-Soyuz

While the general perception is that NASA has always tightly managed all aspects of its human space-flight programs, there have been good reasons for that approach as well as prominent and subtle exceptions. The space environment is harsh and unforgiving; therefore, the comparatively low production/flight rates and correspondingly high costs of human spaceflight are not easily achieved. This is why only three wealthy nations and no other organizations (including purely private enterprises) have so far demonstrated the ability to achieve Earth orbit. Only the U.S. has left Earth orbit. With Soyuz at one end of the spectrum, the following graphic conceptually illustrates and compares the range of safety approaches to human spaceflight. It is intended to show that multiple solutions that fit along a trend arc have been successful. For others to succeed, they should strive to balance their assurances to fit somewhere along this historic path to avoid risks failures that cost time, money, and lives. This report demonstrates that space vehicles rely on a range of methods and techniques for human-rating assurance. It shows that the components of such assurance include requirements, conceptual development, prototype evaluations, configuration management, formal development reviews (safety, design, operations),component/system testing on the ground, integrated flight tests, independent assessments and a series of launch readiness reviews. This defensive, in-depth approach involves a multidiscipline team effort that is typically spread over an extended period of time. It works well when those involved are highly experienced and able to focus on new challenges without having to slow down to relearn past lessons. When various constraints (cost, schedule, international) limit the depth or breadth of one or more preferred assurance means, ways can be found to bolster the remaining assurances.

ISS Frontline

3. No scientific diplomacy – national self interest and funding cuts

David Dickson, mathematician by training and a science journalist by profession. He has worked as European correspondent for the US journal Science, as Washington correspondent and news editor for its British equivalent, Nature, and as both news editor and editor of New Scientist, “Science diplomacy: easier said than done”, 6/24/10, http://scidevnet.wordpress.com/2010/06/24/science-diplomacy-easier-said-than-done

Using science as a vehicle for international diplomacy has many clear attractions. Such is the case, for example, when it can be used to forge common approaches to international problems (such as climate change), or appears to offer a way around divisive political disagreements.  But, as rapidly become clear in the opening session of the three-day meeting on science diplomacy being held at Wilton Park in Sussex, UK, putting the principle of such diplomacy into action presents many practical problems, some of which SciDev.Net aired last week (see Science diplomacy must be more ambitious).  As several participants pointed out, this is particularly the case at a time when science budgets are under pressure, and scientists are being asked to justify their support from the public purse in terms of the practical contributions they make to national – rather than international – well-being.

4. ISS doesn’t solve science diplomacy – lacks funding and doesn’t do enough activities

William Atkins, writer for IT Wire, 2/21/07, “Space station science insufficient 45 years after John Glenn’s historic flight”, http://www.itwire.com/science-news/space/9806-space-station-science-insufficient-45-years-after-john-glenns-historic-flight

Former U.S. astronaut John Glenn told a group of schoolchildren on Tuesday, February 20, 2007—the 45th anniversary of his historic Mercury 6 mission as the first American to orbit the Earth—that the International Space Station is not currently, and will not in the future, be fully utilized with its present funding and schedule.  John Herschel Glenn Jr., who was born on July 18, 1921 in Cambridge, Ohio, became the first American to orbit the Earth when he was sent into space on February 20, 1962. Aboard the NASA space capsule Friendship 7 (Mercury spacecraft #13), Glenn was powered into orbit around the Earth by an Atlas 6 (Atlas # 109-D) rocket.  Glenn was launched from Launch Complex 14 at Cape Canaveral, Florida, at 9:47:39 EST (eastern standard time)—or 14:47:39 UTC (coordinated universal time). Glenn spent 4 hours, 55 minutes, and 23 seconds—3 complete orbits—traveling around the Earth at a perigee (closest distance to the Earth) of about 159 kilometers (99 miles) and an apogee (furthest) of approximately 265 kilometers (165 miles).  During his historic journey into space, Glenn traveled about 121,794 kilometers (75,679 miles) at a maximum velocity of 28,234 kilometers per hour (17,544 miles per hour). On his experience onboard Friendship 7, Glenn says, "I feel very, very lucky to have been at the right place at the right time."  Forty-five years later while speaking to a group of high school students at the COSI (Center Of Science and Industry) Columbus Science Center (Columbus, Ohio), Glenn stated that using money to send astronauts back to the Moon and eventually to Mars, while cutting back on scientific experiments on the International Space Station (ISS), underutilizes the purpose of the space station.  While supporting the future NASA ventures to send astronauts to the Moon and Mars, Glenn does not support diverting money away from scientific activities of the space station. The construction of the ISS is expected to be finished by 2010. However, current plans are to end its functional operations in 2016 unless additional funding is approved. Under these circumstances, Glenn states, “We will not even begin to realize its potential.”

ISS Frontline

5. Science diplomacy at all time low – Congress banning of NASA-China coop

William Pentland, senior energy systems analyst at the Pace Energy and Climate Center. A graduate of Stanford Law School, he writes for Forbes, “Congress Bans Scientific Collaboration with China, Cites High Espionage Risks”, 5/7/11, http://blogs.forbes.com/williampentland/2011/05/07/congress-bans-scientific-collaboration-with-china-cites-high-espionage-risks

A two-sentence clause included in the U.S. spending bill approved by Congress a few weeks ago threatens to reverse more than three decades of constructive U.S. engagement with the People’s Republic of China.  The clause prohibits the White House Office of Science and Technology Policy (OSTP) and the National Aeronautics and Space Administration (NASA) from coordinating any joint scientific activity with China.  Representative Frank Wolf (R-VA), a long-time critic of the Chinese government who chairs a House spending committee that oversees several science agencies, inserted the language into the spending legislation to prevent NASA or OSTP from using federal funds “to develop, design, plan, promulgate, implement or execute a bilateral policy, program, order, or contract of any kind to participate, collaborate, or coordinate bilaterally in any way with China or any Chinese-owned company.”  By prohibiting the OSTP from working with China, Wolf claims the ban will bear on “the entire bilateral relationship on science and technology.”  “It’s the whole ball of wax,” said Wolf in an interview with Science Insider.  Although the ban will expire at the end of the current fiscal year in October, Wolf will seek to make the prohibition on any scientific collaboration between U.S. research agencies and China permanent.

ISS Frontline

6. Plan hurts scidip – ends space coop between US and Russia

Pravda, major Russian newspaper, “First man in space: Celebrating the 50th anniversary”, 4/12/11, http://english.pravda.ru/russia/politics/12-04-2011/117544-fiftieth_anniversary-0

Fifty years ago today, Soviet cosmonaut Yuri Gagarin became the first human being to enter space, providing a remarkable benchmark in a victorious and heroic Soviet space program. It is important to remember that the space race was also to develop into the pinnacle of peaceful and scientific cooperation.  The space race belonged to another era, a Cold War fight for supremacy in which the number of Soviet "firsts" vastly outweighed those of the main competitor, the USA's NASA. Yet it is important to remember that the space race was also to develop into the pinnacle of peaceful and scientific collaboration, that today American astronauts use Russian spacecraft to reach the International Space Station in a spirit of friendship and cooperation.  Yuri Gagarin's historic space flight on April 12, 1961 was one of many firsts for the Soviet space program, which we could consider began with the first satellite (Sputnik, 1957) and the first launch of an ICBM (R7 Semyorka, 1957). The first animal in space followed: Laika (1957). Two years later came the first rocket into lunar orbit, Luna 1 in 1959 and the first arrival on the Moon, Luna 2.  The first transmission of telemetry from space also occurred in 1959. In the same year, the Soviet Union sent the first rocket to pass the moon and the first object to enter into solar orbit (Luna 1). In the same year, the first photos of the dark side of the Moon were taken (Luna 3). In1960, two dogs, Belka and Strelka, returned to Earth after orbit (Sputnik 5). Then there was the first probe to Mars (1960, Marsnik 1). The following year, the first probe to reach Venus successfully completed its task (Venera 1).  Therefore when Yuri Gagarin (Vostok 1, 1961) became the first human being to enter space this was yet another pinnacle in a heroic and ground-breaking, pioneering scientific program in which the USSR blazed a trail for its brethren in the international community. Gherman Titov in the same year was the first man to spend a day in space and sleep in space. In 1963, Valentina Tereshkova became the first woman in space. There followed the first space walk (Aleksei Leonov, 1965), the first object on the surface of Venus, 1965 (Venera 3). 1966, Luna 9 was the first object to make contact with the Moon and make a transfer. First lunar orbit, 1966.  First docking in space, unmanned (Cosmos 186/188) in 1967. The U.S. curiously only managed to imitate this achievement in 2006. 1969, the Soviet space program registered the first manned docking and exchange of crews. The first samples of the Moon were sent by Luna 16 in 1970. The first robot on the moon came in 1970 (Lunokhod 1). The following year, first data received from the surface of another planet, Venus.  The list goes on and on and on. The first space station (Salyut 1, 1971), followed by Mir and the tremendous number of space records broken by this fore-runner of the ISS. 1971, the first probe to reach the surface of Mars (Mars 2). 1975, first pictures of the surface of Venus. 1984, first woman to walk in space, Sveltana Savitskaya. 1986, first crew to visit two (Russian) space stations, Salyut and Mir.  Because Mankind will always be far more important than machines, the heroic victory of Yuri Gagarin fifty years ago must come as the most important benchmark in the history of space travel and shall remain in the annals of space history as the beginning of Mankind's relationship with the Cosmos. More importantly, it provides a shining example of what can and must become a unifying feat which opens the gateway for peaceful cooperation among Russia and her partners in the international community. If alone the Soviet Union could do so much, then surely together we can go further and do more.

Leadership Decline Inevitable
The ITAR severely inhibits US leadership and aerospace capabilities

Mike Gold, Director of Bigelow Aerospace’s Washington, D.C, 2009 “THOMAS JEFFERSON, WE HAVE A PROBLEM: THE UNCONSTITUTIONAL NATURE OF THE U.S.’S AEROSPACE EXPORT CONTROL REGIME AS SUPPORTED BY BERNSTEIN V. U.S. DEPARTMENT OF JUSTICE” http://www.clevelandstatelawreview.org/57/issue3/Gold.pdf
In regard to economics, America was once the world’s only commercial space launch provider. However, over the span of several decades, America has gone from being number one to conducting only one commercial space launch in 2006. 18  Domestic launch companies have become so lazy and bloated that only the U.S. government can afford their services. If the government were to stop purchasing U.S. rockets, or open their contracts up to foreign competition, the American launch industry as we know it would most likely cease to exist. 19 In stark contrast, the foreign aerospace sector is booming. For example, Russian rockets accounted for twelve commercial launches in 2007, more than half of all commercial launches in the year, and double that of their closest competitor, the European Ariane system, which was responsible for six commercial launches in 2007. 20   How much America’s backward export control regime has influenced the U.S.’s downward spiral in commercial space launch is arguable, although it would be impossible to contend that it has not been a contributing factor to today’s dismal situation. 21  However, where the harm done by ITAR is probably most keenly felt is in the U.S. satellite manufacturing industry. Since all space hardware was moved to ITAR/the USML in 1999, the once dominant American commsat manufacturing sector has seen its share of the global market drop from a strong 83% to a soft 50%. 22  European competitors such as Alcatel Alenia (which explicitly advertises an ‘ITARFree’ satellite) have doubled their market share 23 while U.S. entities, particularly small and medium sized businesses, are withdrawing from international contracts. 24  In the meantime, China, one of the primary countries that ITAR was intended to keep advanced space technology away from, has of course continued to purchase state-of-the art hardware from European, Russian, and Israeli suppliers, costing U.S. companies as much as $6 billion since 1999 in Chinese-related business alone. 25 Under both the Bush and Clinton Administrations, over 700,000 scientific and technical aerospace jobs have been lost. 26  By further aggravating an already deplorable situation, America’s economically nonsensical export control regime has become the equivalent of committing industrial suicide. However, what is arguably even worse than shipping jobs and industries overseas is the threat that the ITAR poses to our own national security. Specifically, not only does the ITAR as it is currently being implemented fail to achieve its primary goal 27 of preserving critical U.S. military technological advantages, 28 but it is actually weakening our domestic defense capabilities. For example, by emasculating America’s domestic satellite manufacturing market, thereby sending billions of dollars and thousand of jobs overseas, even the Department of Defense is becoming increasingly dependent on foreign components.  In the same vein, domestic aerospace companies are now nearly entirely dependent on government support 29—an untenable and dangerous situation. Companies that have the government as their primary or exclusive customer ultimately become bloated, prohibitively expensive leviathans, unable to innovate or tackle real competition. Most innovation comes from smaller commercial second and third tier suppliers, and these are the entities that suffer the most under the ITAR. 30  Finally, by encouraging, and in some instances forcing, other nations to develop native capabilities, the ITAR is fueling proliferation. 31  For all of these reasons, many national security experts are now advocating ITAR reform. 32  The traditional policy debate in Washington is “liberty” versus “security.” The ITAR presents no such dilemma since it damages both.

Soyuz Good

Soyuz is more reliable and cost efficient than US shuttles

AFP, Agence France Presse, “Russia declares 'era of Soyuz' after shuttle”, 7/21/11, http://www.google.com/hostednews/afp/article/ALeqM5j8bjUwaTCVNlScOAFeoCNyl6XYDQ?docId=CNG.0225070ae41d17bb66570abee97407e8.ba1

MOSCOW — Moscow on Thursday declared it is now "the era of the Soyuz" after the US shuttle's last flight left the Russian system as the sole means for delivering astronauts to the International Space Station. Far less glamorous than the horizontal-landing winged shuttle, the principle of Russia's Soyuz rocket and capsule system for sending humans into space has changed little since Yuri Gagarin became the first man in orbit in 1961. But after the successful landing of the US Space Shuttle Atlantis Thursday drew the curtain on the 30-year US space shuttle programme, it is now the only vehicle which can propel astronauts towards the ISS. "From today, the era of the Soyuz has started in manned space flight, the era of reliability," the Russian space agency Roskosmos said in a statement. Roskosmos expressed its admiration for the shuttle programme, which it said had delivered payloads to space indispensable for construction of the ISS. "Mankind acknowledges the role of American space ships in exploring the cosmos," it added. But Roskosmos also used the occasion to tout the virtues of the Soyuz (Union) spacecraft, which unlike the shuttle lands on Earth vertically with the aid of parachutes after leaving orbit. It said that there was a simple answer to why the Soyuz was still flying after the shuttles retired -- "reliability and not to mention cost efficiency." It lashed out at what it said were foreign media descriptions of the Soyuz as old spaceships, saying the design was constantly being modernized. Russia has this year started using the modernized TMA-M version of the Soyuz, which is lighter and uses a digital rather than analogue computer. Like NASA, Russia is also looking at a new generation spacecraft but Roskosmos said much time was still needed to prove the craft had the same level of safety as the Soyuz. It said that astronauts from NASA and other space agencies will now be relying on the Soyuz for human spaceflight until 2016 at the earliest.

Soyuz better than the shuttle – simplicity and empirical success

Michael Lutomski, engineer, risk management professional, spent 25 years at NASA working on Manned Spaceflight Programs at the Johnson Space Center in Houston Texas, and the ISS, Space Shuttle programs, Steven Farnham, ARES Corporation, and Warren Grant, ARES Corporation, “Estimating the Reliability of a Soyuz Spacecraft Mission”, 4/27/2010, http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20100014848_2010016172.pdf

Comparison with Soyuz provided a benchmark to determine if the reliability goals were realistic and    attainable. No other  benchmarks for this type of mission exist. And in order to create a new   benchmark,  much more data would be required than was available in any space program. A   methodology to produce a representative and believable baseline would need to be developed.   However, due to the relatively limited experiential data available, such a methodology would require   a combination of experience and a logical means of theoretical prediction.  Some people believe the Soyuz spacecraft is more reliable human spacecraft because of its simplistic   design when compared to the Space Shuttle as well as its successful launch history over the last 40   plus years.  The ISS PRA team already had a PRA model established for the Soyuz spacecraft while   in orbit. The Constellation Program asked the  ISS PRA team to calculate a Loss of Mission (LOM)   probability for a Soyuz mission (from launch to reentry) and compare it to the reliability target of 1 in   200 (5.0E-3) for a Constellation Mission failure.
Soyuz Good

Shuttle improvement not worth it

Michael Lutomski, engineer, risk management professional, spent 25 years at NASA working on Manned Spaceflight Programs at the Johnson Space Center in Houston Texas, and the ISS, Space Shuttle programs, Steven Farnham, ARES Corporation, and Warren Grant, ARES Corporation, “Estimating the Reliability of a Soyuz Spacecraft Mission”, 4/27/2010, http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20100014848_2010016172.pdf

However, the data that has been collected develops a LOM probability for a Soyuz mission between   the ranges of 4.80E-2 (1 in 21)  and 1.02E-2 (1 in 98).   We  feel that the Failure Discounting   methodology applied to the Ascent and Reentry phases combined with the PRA model in orbit   provide the most defendable probability.  A discounting  factor of 50% for the Ascent phase and a   discounting factor of 67% for the Reentry phase are defendable.  The difference between the two   factors is because  of the early time frame on the reentry failures and the long delays after those  failures while corrective actions were put in place.  While it would be nice to design the next NASA spacecraft to have a mission failure probability in the   1.0E-3 magnitude range it does not seem  feasible with current technology to be able to increase the  reliability of spaceflight by an order of magnitude without a new break-through in technology.  For comparison, Figure 6 is the empirical data of LOC for Soyuz and Space Shuttle compared with   the Space Shuttle predictive PRA and an early Constellation requirement So one of the key questions that remain is whether the Constellation Program’s  design or  the  Commercial cargo or crew vehicle could meet such an ambitious requirement.  The answer lies in a   few key areas.  For example, how reliable  will  the Launch Abort Systems work  that essentially   transforms what would be a LOC scenario and turn it into a LOM scenario.  Also whether you can   take credit for the reliability growth of say a 4 segment solid rocket motor when using a 5 segment   motor.  Certainly the ARES I design is not a totally new launcher, nor is it a typical heritage desig you see in aeronautics.  There has never been a liquid upper stage mounted on top of a solid first   stage. However, NASA has a great deal of experience with solid rocket motors, and believes that this   implementation is inherently safer that a traditional liquid core stage with strap-ons..  As for a continuance of the Space Shuttle Program, it does not appear to provide a significant enough   improvement in risk to warrant the additional expense in addition to the myriad of other hurdles that   must be overcome. Restarting discounted parts manufacture as well as support systems and structure   are only a few examples that make extension of the Shuttle Program infeasible.     There are certainly no “game changing” technologies available to transport humans and cargo off and   back onto the planet, to utilize an overused phrase.  The most significant reliability improvement in   the example of the Constellation Program design would be the use of a solid rocket first stage.    As the future of Constellation is unclear, these questions will continue as we debate the role of   government and the private sector and how much risk we will accept in putting government or NASA  astronauts on launch systems and vehicles that we have little or at least reduced insight into. Will the   government or NASA put LOC and LOM requirements on the suppliers  of  commercial launch   services?  How would they be verified and who would be responsible for verifying them if they did?    The current Nuclear Regulatory Commission model for nuclear power plant operators might be one   model to  study.   The manufacturer of human spaceflight systems whether given the label of   “Commercial” or “Contractor” will attempt to build the most reliable systems given the budget,   schedule, and available technology and we all hope they will be many times more reliable than what   is currently available.

No Scientific Diplomacy
Asymmetry in science capabilities and national self-interest prevent effective science diplomacy

David Dickson, mathematician by training and a science journalist by profession. He has worked as European correspondent for the US journal Science, as Washington correspondent and news editor for its British equivalent, Nature, and as both news editor and editor of New Scientist, “Science diplomacy: easier said than done”, 6/24/10, http://scidevnet.wordpress.com/2010/06/24/science-diplomacy-easier-said-than-done

But he also pointed to some of the barriers that prevent science diplomacy from operating effectively, such as asymmetries in scientific capabilities, economic or security concerns over providing access to certain types of key technologies, and a general lack of funding.  In the discussion that followed, it became clear that these barriers are likely to become an important focus of attention over the next two days.  Several participants, for example, pointed to the obstacles to international scientific exchange presented by the increasing restrictions on entrance visas being placed by countries such as the United States.  “It becomes so difficult for someone to get into the US that once they are there, they cannot afford to go home, even for a short visit, because they have no idea whether they will be able to get back in,” was one typical comment.  Others pointed to the broader issue of an apparent conflict between the supposed goal of science to promote international interests, and the goal of diplomacy, namely  to advance the national interests of the country that the diplomat is serving.  There has been much talk of the need to find a way of achieving  a balance between these two tendencies. Reaching agreement on where that balance should lie is a major challenge. Achieving that balance will be even harder. Already it is clear from this meeting that science diplomacy is easier said than done.

Cooperation Turns 

Plan kills cooperation
Grant Bonin, aerospace engineer and co-founder of Consortium Technologies, LLC, a Virginia-based company developing innovative technologies for both terrestrial and space-based applications 1/9/2006 [“The case for smaller launch vehicles in human space exploration”, http://www.thespacereview.com/article/529/1]
And what about the possibility of international cooperation? If a multinational mission architecture was desired, then both Russia and Europe (really France, but be careful to whom you say that) already have launch vehicles capable of delivering 20–25 tonnes to low-Earth orbit, in addition to America’s existing two (soon to be three). Because a mission design using medium-lift boosters requires far less capital investment that can be far better amortized over the course of the mission, an international cooperative may even encourage nations without significant launch industries to create their own systems that can do the job, or at least to fund individual component launches. (The Canadian Space Agency’s budget is only about $300 million Canadian per year, but the promise of a maple leaf emblazoned on a propulsion stage could go a long way towards encouraging a contribution.) Involving other countries would keep the competitive elements in space exploration constructively economic, rather than detrimentally political. Having different companies or countries bid for launch contracts would certainly be preferable to edging both out completely and leaving NASA to shoulder the entire launch burden with an expensive vehicle that no one else can match. It’s like giving NASA the only keys to the car, and then letting them drive off without insurance.

Increasing human spaceflight shortchanges existing cooperation – undermines leadership
Vincent G. Sabathier, a senior fellow and director of the Human Space Exploration Initiative at the Center for Strategic and International Studies (CSIS) in Washington, D.C, a senior associate with the CSIS Technology and Public Policy Program, and Ryan Faith, is program manager for the Human Space Exploration Initiative at CSIS, 4/26/2006 [ “U.S. Leadership, International Cooperation, and Space Exploration” Published by the CSIS csis.org/files/media/csis/pubs/060426_us_space_leadership.pdf]
The future of international space exploration is at a turning point as is U.S. leadership. Space exploration has always been very complex on many levels. On the national front, one has been confronted with the political, diplomatic, budgetary, and technical swings and compromises that govern any national space program. Activities in space also lie in the middle of strategic and foreign policy considerations. As NASA has already had to sacrifice its image as a technology innovator to pursue exploration, it is understandable that it does not want to be further constrained by foreign policy requirements. Exploration, however, demands leadership, which in turn is dependent on foreign policy considerations. But one could argue that exploration in a difficult budget environment would cannibalize both the International Space Station (ISS) and science programs, two areas in which most of the collaborative efforts today are taking place. Such an approach will result in a critical loss of U.S. leadership. Therefore, the current mindset, articulated by the expres2 sions “If we build it, they will follow” and “Forget diplomacy, let’s go back to the moon,” is closer to isolationism than to leadership. In other words, a quarterback by himself isn’t an entire football team.

Cooperation Turn

Not specifying cooperation in plan makes it impossible
Ryan Faith, independent technology consultant and Adjunct Fellow for Space Initiatives at the Center for Strategic and International Studies 4/26/2010 [“President Obama’s Vision for Space Exploration (part 2)”,  “The Space Review”,  http://www.thespacereview.com/article/1616/1]
Further, by cooperating with the State Department, NASA could provide the United States government with a valuable and visible soft-power tool, broadening the political support for space exploration within the US. Granted, this could be rather more difficult than would be the case in something more concrete like the ISS or the establishment of a lunar base, owing to the inherent vagueness of the proposed Flexible Path architecture framework. President Obama did (and still does) have the opportunity to engage foreign leadership at the highest levels to pursue international cooperation, as President Reagan did with his Space Station Freedom project. However, having failed to include strong international language in the rollout of his proposal, and having lost the opportunity for engagement during the rollout of his policy, current trends suggest that it is unlikely that the President Obama will pursue cooperation at this level in the near future.

NASA Tradeoff Links

Human spaceflight will tradeoff with NASA’s space science budget

Christopher Chyba, professor of astrophysical sciences and international affairs at Princeton University, 5/17/2011 [“Contributions of Space to National Imperatives”, http://commerce.senate.gov/public/?a=Files.Serve&File_id=c0c83770-946d-4be9-9c84-75d14e992c21]
Second, the report insists on scientific integrity. Each option presented for consideration was examined for its impact on science, and all else being equal options that did a better job furthering science were rated more highly. But human spaceflight should not be justified with exaggerated claims about its scientific payoff. Exploration with astronauts can have significant scientific benefits in several areas beyond the tautological justification of studying what happens to humans in space. As was emphasized by scientists’ testimony to the committee, astronauts have a tremendous advantage over robot spacecraft when it comes to field geology in particular. The ability to pick up a rock, turn it over, expose a fresh surface with a hammer and then use geological expertise to decide whether to move on or instead to “dig in” and examine the current site in detail is a human capability that far exceeds anything robot rovers can currently do. In a similar way, the ability to service and repair space observatories that face unanticipated problems favors the astronaut over the robot. But astronauts are also far more expensive than robot spacecraft or rovers, and have their greatest advantage in the most complex environments and circumstances. Mars is the most complicated surface environment we will face in the foreseeable future, so it is where astronauts will provide the greatest advantage. But it will be decades before humans walk on that world—if we are lucky—and for most other science in space, humans often get in the way. Moreover, if NASA’s space science budget is not protected, it could be raided to fund cost overruns in the human program. Human spaceflight, if it is to be justified and sustained, needs to be aligned with national priorities. Were key space-based research to be cut to fund human spaceflight, human spaceflight would be put into opposition with those priorities. This would serve neither science nor the future of human spaceflight well. We live in a time of extraordinary discoveries about outer space. We have learned that early Mars had standing liquid water on its surface, and that the resulting sedimentary rocks are still accessible. These are the kind of rocks that can contain information about the early martian environment, or even microfossils should life ever have existed on that world. We’ve learned that there are many other ocean worlds in our Solar System—moons of the outer planets that host liquid water oceans beneath their ice covers that are as big as our own. We’ve learned that solar systems are common, and that the arrangement of planets in our own is but one of a vast array of possibilities. And we’ve learned that most of the mass-energy of the Universe is not made up of the kind of matter we are familiar with here on Earth—and that we don’t quite know what this more exotic mass-energy is. Human spaceflight should be an ally in, and certainly not an opponent of, these momentous discoveries. 

New space missions tradeoff with NASA’s launch development

Christopher Chyba, professor of astrophysical sciences and international affairs at Princeton University, 5/17/2011 [“Contributions of Space to National Imperatives”, http://commerce.senate.gov/public/?a=Files.Serve&File_id=c0c83770-946d-4be9-9c84-75d14e992c21]
A problem forever confronting NASA is that it seemingly can have either the budget to develop a new human spaceflight architecture, or it can have the budget for ongoing astronaut operations—but not both. To afford to develop a major new launch system, NASA has to stop flying. This is the current budget dilemma in a nutshell, and the ultimate reason for the upcoming “gap” in U.S. launch access to the ISS. Indeed, to develop Constellation, NASA planned both to stop flying the Shuttle and to terminate the ISS. 
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