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A. Uniqueness- Debris at a tipping point - even one collision with space debris can set off a chain reaction, causing satellite malfunction.

Blake 11 (Heidi, staff writer for the Telegraph, “Space so full of Junk that a Collision Could destroy Communications on Earth”, 2/1/11, http://www.telegraph.co.uk/science/space/8295546/Space-so-full-of-junk-that-a-satellite-collision-could-destroy-communications-on-Earth.html)
The volume of abandoned rockets, shattered satellites and missile shrapnel in the Earth’s orbit is reaching a “tipping point” and is now threatening the $250 billion (£174bn) space services industry, scientists said. A single collision between two satellites or large pieces of “space junk” could send thousands of pieces of debris spinning into orbit, each capable of destroying further satellites. Global positioning systems, international phone connections, television signals and weather forecasts are among the services which are at risk of crashing to a halt. This “chain reaction” could leave some orbits so cluttered with debris that they become unusable for commercial or military satellites, the US Defense Department's interim Space Posture Review warned last year. There are also fears that large pieces of debris could threaten the lives of astronauts in space shuttles or at the International Space Station.

B. Link- Space missions cause dangerous space debris that damages satellites

Pasco 06 (Senior Research Fellow at the Fondation pour la Recherche Stratégique (FRS), "Technology, Space and Security" Department, “A European Approach to Space Security”, Advanced Methods of Cooperative SecurityProgram, July 2006, http://mail.cissm.umd.edu/papers/files/pasco2006.pdf) [Crystal Hou]
More than 9,000 identified pieces of debris orbit the Earth at various altitudes, with more than  two-thirds distributed at altitudes between 300 and 1,500 km and the rest in GEO. This  includes only the detected objects in orbit (typically with a size greater than 10 cm in LEO  and greater than one meter in GEO).  Some experts estimate that currently undetectable pieces  could bring those figures into the hundreds of thousands. Even these very small pieces of  debris could damage or destroy the solar panels or instrumentation of satellites.  Launches and  on-orbit disposal operations have produced much of this orbiting debris due to the metal  particles used in solid propellants and the break-up of the liquid upper-stage once in orbit.  Spacecraft explosions and malfunctions in orbit have also contributed to debris production.  
C. Internal link- Working satellites are key to almost every aspect of maintaining hard power

Covault, 3-1-2011, (Craig, Contributing writer for Aerospace America, China’s military space surge, Aerospace America, http://www.militaryaerospace.com/index/display/avi-wire-news-display/1394901919.html
China may have discovered very sweet 'knees on the curve' (points of maximum benefit) in terms of capability versus cost. Looking forward, if they are able to continue to develop and succeed with reasonably priced satellites updated with the latest off-the-shelf technologies, they may have a potent modular, affordable, adaptable, and replenishable military satellite nucleus the U.S. will not have, Erickson says. "With this strategy, China may be able to come up with something that is increasingly more than the sum of its parts," Erickson says. He points out that Chinese specialists almost uniformly view microsatellite technology as essential for 21st century military development. In the assessment of one major Chinese aerospace journal, "The successful development of reconnaissance, monitoring, surveying and mapping, communications, and other satellite systems can provide comprehensive, accurate and timely strategic and tactical information for high technology warfare." Another argues that "microsatellites will play an indispensable role in future information warfare," which reflects a view widespread in China's defense industrial sector. Having recognized that "space control provides the key to military victories in modern warfare, Chinese defense analysts are focusing on developing improved methods for entering space, using space, and controlling space." They already credit indigenously developed satellites for substantially improving the nation's military communications. Erickson points out that "Chinese researchers are studying not only how to attack other nations' satellites, but also how to defend their own." 

D.  Impact – hegemony key to solving nuclear war
Zalmay Khalilzad 95
[(Dep. Secretary of Defense) Spring 1995 The Washington Quarterly]
A world in which the United States exercises leadership would have tremendous advantages. First, the global environment would be more open and receptive to American values--democracy, free markets, and the rule of law. Second, such a world would have a better chance of dealing cooperatively with the world's major problems, such as nuclear proliferation, renegade states, and low level conflicts. Finally, U S leadership would help preclude the rise of another global rival, enabling the U S and the world to avoid another cold or hot war and all the attendant dangers, including a global nuclear exchange. 

***Uniqueness***

Uniqueness Wall

Space debris will soon reach a point of no return- now is key

Sénéchal, 10-27-2008 (Thierry, Fellow at the Sloan School and Degrees in economics and finance, Space Debris Pollution: A Convention Proposal, Program on Negotiations, a Publication of the Harvard Law School, http://www.pon.org/downloads/ien16.2.Senechal.pdf)

The time is right for addressing the problem posed by orbital debris and realizing that, if we fail   to do so, there will be an increasing risk to continued reliable use of space-based services and   operations as well as to the safety of persons and property in space. We have reached a critical threshold at which the density of debris at certain altitudes is high enough to guarantee collisions, thus resulting in increased fragments. In a scenario in which space launches are more frequent, it   is likely that we will create a self-sustaining, semi-permanent cloud of orbital ―pollution‖ that   threatens all future commercial and exploration activities within certain altitude ranges. The   debris and the liability it may cause may also poison relations between major powers.   Because space debris is a global challenge that may impact any country deciding to develop   space activities, the issue cannot be resolved among a few countries. This is why I am advocating   that a global convention on space debris is a requirement for preserving this special environment   for future generations. Following the logic of the Brundland Report, we need development that   “meets the needs of the present without compromising the ability of future generations to meet   their own needs.”   

More evidence – space debris is at a tipping point – the universe is becoming congested with junk – we can’t add to the problem

Blake 11 (Heidi, staff writer for the Telegraph, “Space so full of Junk that a Collision Could destroy Communications on Earth”, 2/1/11, http://www.telegraph.co.uk/science/space/8295546/Space-so-full-of-junk-that-a-satellite-collision-could-destroy-communications-on-Earth.html)
The report, which was sent to Congress in March and not publicly released, said space is "increasingly congested and contested" and warned the situation is set to worsen. Bharath Gopalaswamy, an Indian rocket scientist researching space debris at the Stockholm International Peace Research Institute, estimates that there are now more than 370,000 pieces of junk compared with 1,100 satellites in low-Earth orbit (LEO), between 490 and 620 miles above the planet. The February 2009 crash between a defunct Russian Cosmos satellite and an Iridium Communications Inc. satellite left around 1,500 pieces of junk whizzing around the earth at 4.8 miles a second.

A Chinese missile test destroyed a satellite in January 2007, leaving 150,000 pieces of debris in the atmosphere, according to Dr Gopalaswamy. The space junk, dubbed “an orbiting rubbish dump”, also comprises nuts, bolts, gloves and other debris from space missions. "This is almost the tipping point," Dr Gopalaswamy said. "No satellite can be reliably shielded against this kind of destructive force."

We are reaching critical mass now – we are close to a point of no return

Doctorow 2011

[Cory – former European EFF Coordinator, “Space debris to go critical, reduce all satellites to junk?”, 
http://boingboing.net/2011/05/11/space-debris-to-go-c.html]
The amount of debris in the orbits used by our communications and weather satellites is building toward critical mass, a point of no return in which debris starts to smash into active satellites, turning them into more debris that smashes more sats, and so on. There's no cost-effective solution to the space-junk problem and none are on the horizon. Marshall Kaplan (Johns Hopkins Space Department) believes that it's inevitable that all the satellites in use will be percussively decommissioned and their orbits will be unusable. He speculates that we'll replace them with lower orbit satellite constellations that relay to one another in order to achieve the coverage attained by today's high-orbit sats. Here's Gen. William Shelton, commander of USAF Space Command: "The traffic is increasing. We've now got over 50 nations that are participants in the space environment," Shelton said last month during the Space Foundation's 27th National Space Symposium. Given existing space situational awareness capabilities, over 20,000 objects are now tracked.

US government working on space debris solutions now – we can control the status quo levels
AIA, 2010, (Aerospace Industries Association, “Tipping Point: Maintaining the Health of the National Security Space Industrial Base”, September 2010, http://www.aia-aerospace.org/assets/aia_report_tipping_point.pdf0) [Waxman]
Although a number of U.S. aerospace companies are investing in the development of technologies to clean up space, the growing number of major debris fields presents a real impediment to the safety of future missions. The 2010 National Space Policy makes repeated references to the growing problem of orbital debris. It also takes the important step of calling for joint NASA and Defense Department research into technologies that could mitigate or remove on-orbit debris.28 Work on this front is already occurring through the Defense Advanced Research Projects Agency (DARPA) and NASA effort known as “Catcher’s Mitt,” which is analyzing ways to remediate space debris.29 Charts by NASA show an alarming increase in orbital debris in recent years, and there is a real threat that debris could dramatically increase in years to come without the development of effective removal methods. Space debris absolutely must be addressed in order to protect and maintain U.S. space capabilities.
And,  There are a number of technologically viable plans being worked on right now to get rid of space debris. 

Ouelette, 2-10-11 ( Jennifer, Science reporter for Discovery News, Casting a Net for Space Debris, Discovery News, http://news.discovery.com/space/casting-a-net-for-space-debris.html)

Many things have been proposed to "sweep" space debris back into the atmosphere: laser "brooms" that "vaporize or nudge particles into rapidly-decaying orbits, or huge aerogel blobs to absorb impacting junk and eventually fall out of orbit with them trapped inside."  We could design our satellites and spacecraft with engines to direct them back to Earth, but this is really expensive (it adds considerable weight, for starters), for what is deemed to be very little benefit.  People have also toyed with the notion of using ground-based lasers to disturb the orbits of defunct satellites, but the darn things are so big, it would take a huge amount of laser energy to make any kind of difference.  My personal favorite is a proposed "terminator tether" for any future launched spacecraft or satellites, which would use electromagnetic effects to slow down a spacecraft sufficiently that it can no longer stay in orbit. Apparently France did this successfully in 2003 with one of its satellites, which is expected to re-enter the atmosphere in about 15 years.  And now we have this new scheme cooked up between JAXA and the Nitto Seimo Company. The idea is to attach a satellite to a thin metal net and then launch it into space. Once in orbit, the net is detached and sweeps up space debris lying in its wake. It will do this for several weeks -- it's costly to send a satellite into space, after all, and you want to make sure it's worth the trip -- during which time the net will become supercharged with electricity, so that Earth's magnetic fields can draw it back down. And all that debris (plus the net itself) should burn up as it re-enters the atmosphere. 

And, mitigation efforts are occurring now in the status quo
IADC 2002, (Inter-Agency Space Debris Coordination Committee, IADC Space Debris Mitigation Guidelines, October 15, 2002, http://www.spacelaw.olemiss.edu/library/space/IntOrg/IADC/IADC-%2002-01%20-%20IADC%20Space%20Debris%20Mitigation%20Guidelines.pdf) [Waxman]

The Inter-Agency Space Debris Coordination Committee (IADC) is an international forum of governmental bodies for the coordination of activities related to the issues of man-made and natural debris in space. The primary purpose of the IADC is to exchange information on space debris research activities between member space agencies, to facilitate opportunities for co-operation in space debris research, to review the progress of ongoing co-operative activities and to identify debris mitigation options. Members of the IADC are the Italian Space Agency (ASI), British National Space Centre (BNSC), Centre National d’Etudes Spatiales (CNES), China National Space Administration (CNSA), Deutsches Zentrum fuer Luft-und Raumfahrt e.V. (DLR), European Space Agency (ESA), Indian Space Research Organisation (ISRO), Japan, National Aeronautics and Space Administration (NASA), the National Space Agency of Ukraine (NSAU) and Russian Aviation and Space Agency (Rosaviakosmos). One of its efforts is to recommend debris mitigation guidelines, with an emphasis on cost effectiveness, that can be considered during planning and design of spacecraft and launch vehicles in order to minimise or eliminate generation of debris during operations. This document provides guidelines for debris reduction, developed via consensus within the IADC. 
Brink

Now is key
Ltn. Colonel Imburgia 11 (Joseph S., United States Air Force Academy, University of Tennessee College of Law, Vanderbilt Journal of Transnational Law, http://www.heinonline.org.turing.library.northwestern.edu/HOL/Page?page=589&handle=hein.journals%2Fvantl44&collection=journals) (Karusala)
Sadly, space debris continues to threaten the survivability of space-based assets and manned spaceflight. On March 12, 2009, space debris forced astronauts aboard the International Space Station to take shelter in an escape capsule out of fear that debris would collide with the station.4 Based on the current space debris environment and the very real threat it poses, it is now time for the international community to heed the Soviet representative’s advice and deal with the space debris problem. The solution to that problem needs to come in the form of a binding international agreement.

US key

The US is one of the greatest contributors to space debris
Ltn. Colonel Imburgia 11 (Joseph, United States Air Force Academy, University of Tennessee College of Law, Vanderbilt Journal of Transnational Law, http://www.heinonline.org.turing.library.northwestern.edu/HOL/Page?page=589&handle=hein.journals%2Fvantl44&collection=journals) (Karusala)
The United States’ contributions to the current space debris environment have also been noteworthy. In addition to the February 2009 satellite collision and the November 2008 loss of $100,000 worth of tools during a space walk,115 the United States temporarily, but intentionally, added to the space debris problem when it shot down an aging spy satellite.116 On February 14, 2008, the United States launched an Aegis-LEAP SM-3 interceptor missile from the USS Lake Erie to destroy the USA-193 spy satellite’s toxic hydrazine fuel propellant tank, which officials said could be hazardous if it crashed back to Earth.117 To prevent that from happening, the United States destroyed the satellite in LEO, just before it fell out of orbit.118
***Links***

Generic

Anything sent into space will eventually become space junk

OLSON, 1998 (Steve,  the author of Shaping the Future: Biological Research and Human Values, The Danger of Space Junk, The Atlantic, http://www.theatlantic.com/magazine/archive/1998/07/the-danger-of-space-junk/6691/) Matthew Romer
Everything that human beings launch high enough into space will ultimately end up like that shattered satellite. As long as an object is above the last traces of Earth's atmosphere, it will stay in orbit for thousands or even millions of years. Eventually, whether a month or a millennium after launch, it will hit one of the millions of other objects orbiting Earth. That collision will generate new fragments, like the ones in McKnight's picture, which will go whirling around the planet until they, too, are involved in collisions. Over time everything in Earth's orbit will be ground into celestial scrap. The space shuttle Endeavor is scheduled to ferry the first U.S.-built component of the International Space Station into orbit several months from now. A steady stream of modules and structural elements will follow over the next five years. If the station remains in space, it will eventually collide with a piece of debris. Maybe by then the station will be empty, its human occupants having moved on to other pursuits. But maybe not. If not, here's what the astronauts can expect. If a piece of debris the size of McKnight's aluminum ball hits a pressurized module, it will rip a five-inch hole in the wall. Because of the tremendous speed at which objects in orbit move—typically about six miles per second—the collision will liquefy both the piece of debris and the wall of the module. Molten metal will splatter the inside of the module, accompanied by a flash of heat and blinding light. Air will begin streaming out the hole, leaving any surviving astronauts just a few minutes to escape. If the piece of debris is larger, the module may undergo what engineers call "unzipping": its exterior will peel away from the frame like that of a banana, spewing the contents of the module into space.
Each new space launch massively increases space debris
AUSTRALIAN SPACE ACADEMY 2007

[ “Briefing on Space Law,” http://www.spaceacademy.net.au/spacelaw/spacelaw.htm]
Since the start of the space age the problem of unwanted material or debris in space has been growing. Each space launch usually leaves considerably more than the desired satellite in orbit. Expended rocket boosters, attachment bolts, shields, solid rocket motor slag, and innumerable other items are placed into Earth orbit. Some of these decay (lose altitude) and burn up in the atmosphere - some are large enough to escape complete destruction by ablation and then may pose a potential hazard to life and property on the Earth's surface. In space, materials degrade and detach from satellites; stored energy in the form of unspent fuel and battery vapours may cause explosive rupture and fragmentation of space objects. Collisions between space objects at hypervelocity not only causes damage, but also creates thousands of other space objects (ie fragments of the original objects) which themselves then pose collision hazards to active spacecraft.

Space exploration causes space debris due to launching fragments

BAK 5 (Annette, Associate Director, Exploratory Formulations at Merck, Associate Director Phase Definition and Materials Science at Merck , Space Debris, 2005,  http://unjobs.org/tags/space-debris)
Space- This is the year 2005, and satellites have been launched into space for nearly 50 years. Thousands of these manmade objects are orbiting the earth, and most will remain there for decades. . only a few are still in use, the rest – are space debris

The dramatical increase of space debris – the result of a lack of awareness during the early phases of space exploration. Back in the 1980 several hundred satellites per year were put in orbit around the earth ,mostly as spy satellites. And with them cam the upper stages of rockets that lifted them in space.

Today even fuel tanks and old astronaut gloves are migrating in space around earth.

Space debris or micro meteorites sometimes crash into abandoned rocket fuel tanks or a batteries orbiting earth. This causes explosions, creating clouds of new space debris with in numerable tiny bits and pieces . Since the beginning of the space age there have been almost two hundred explosions in orbit under half of which involved old rocket bodies.

Because space debris is travelling so fast even pieces of one centimetre or less in size can cause big damage,

Space missions generate large amounts of space debris

Wilder 10 (Benjamin, Lieutenant Commander, United States Navy, B.S., University of South Alabama, Naval Postgraduate School, Thesis for a Master of Science in Physics at the Naval Postgraduate School, Power Beaming, Orbital Debris Removal, And Other Space Applications Of A Ground Based Free Electron Laser, March 2010, http://dodreports.com/pdf/ada518696.pdf, SP) McCoy
Mission-related debris is usually released in the course of a satellite’s deployment, activation, and operation, such as explosive bolts, spring release mechanisms, spin-up devices, or solid rocket slag.  The amount of debris released by a typical spacecraft can be quite large, with one study observing the generation of 76 separate objects from a single Russian launch mission [49, p. 24].  In Figure 44, a pellet of aluminum oxide (Al2O3) solid rocket motor slag, some of the most common mission-related debris, is displayed.  Solid rocket motors are commonly used for orbital transfer operations, but the relative abundance of their effluent slag has only recently been discovered and studied.  During the burn process, large numbers of  aluminum oxide particles are formed and ejected, but the number of particles ejected and their respective sizes are not well known. NASA’s Project ORION report stated that these particles are generally assumed to be less than 10 μm in diameter, but over one thousand can be generated in a single fir
All space missions create debris
WEST et al 2008

[Jessica, Dr. Wade Huntley, Dr. Ram Jakhu, Dr. William Marshall, Andrew Shore, John Siebert, Dr. Ray Williamson, “Space Security 2008”, http://www.spacesecurity.org/SSI2008.pdf] 
All space missions inevitably create space debris — rocket booster stages are expended and released to drift in space and exhaust products are created.

Launchers

Link- plan uses launchers to get into space- break part and cause space debris

SENECHAL 07 (Thierry, Policy Manager of the Commission on Banking Technique and Practice at the International Chamber of Commerce and holds degrees in economics and finance from Harvard University, London Business School, and Columbia University, Space Debris Pollution: A conventional proposal, 2007, http://www.pon.org/downloads/ien16.2.Senechal.pdf)

Debris in space is composed of various elements from various space missions. From 1957 through 2006, the total number of space missions to reach Earth orbit or beyond was 4,477. The types of debris are manifold. For example, many upper stages from launch vehicles have been left in orbit after they are spent. Many satellites are also abandoned after the end of their useful life. Another source of debris is spacecraft and mission operations, such as deployments and separations. A major contributor to the orbital debris background has been object breakup. Breakups generally are caused by explosions and collisions. According to a recent paper by the IAA,3 it is noted that, as of 2005, more than 180 in-orbit explosions have occurred, generating about 40% of the orbital debris population. For instance, on 29 June 1961, the Able Star upper stage used to launch the Transit 4A satellite exploded and produced 296 catalogued pieces of debris, 181 of which were still in orbit in 1 January 2007.

Launch rockets are the cause of space debris

Wilder 10 (Benjamin, Lieutenant Commander, United States Navy, B.S., University of South Alabama, Naval Postgraduate School, Thesis for a Master of Science in Physics at the Naval Postgraduate School, Power Beaming, Orbital Debris Removal, And Other Space Applications Of A Ground Based Free Electron Laser, March 2010, http://dodreports.com/pdf/ada518696.pdf, SP) McCoy

The space tug concept 104 discussed in Chapter V may be one method to reduce the amount of large debris, such as rocket bodies and non-functional spacecraft, by  hauling these items into lower disposal orbits that experience higher atmospheric drag.  Similarly, by reducing the larger parent objects, much of the future fragmentation debris growth could be avoided.  For smaller debris, the most-promising,  near-term method of debris removal is through the illumination of debris clouds with a high energy laser to lower the perigee of their orbits as proposed by Project Orion.

All launches leave debris that remains in orbit for hundreds of years-- higher risk of collision

Crowther 3 (Richard, Prof. of the Science and Technology Facilities Council, Head of Space Technology at the Rutherford Appleton Laboratory, consultant to the ESA on the subjects of orbital debris and planetary protection, “Orbital Debris: A Growing Threat to Space Operations”, Royal Society, Jan. 2003, http://www.jstor.org/stable/3559307)
Both expendable and reusable launch vehicles tend to leave their rocket-body upper stages in orbit, especially in the case of high-altitute orbits such as geostationary transfer orbit (GTO) and GSO. The trajectories into which these rocket bodies are disposed tend to have extended orbital lifetimes, which result in the objects remaining in orbit for many hundreds of years. Their large dimensions give them a significantly higher collision cross-section than either mission related debris or operational satellites.
Rockets used to launch missions create space debris

Wilder 10 (Benjamin, Lieutenant Commander, United States Navy, B.S., University of South Alabama, Naval Postgraduate School, Thesis for a Master of Science in Physics at the Naval Postgraduate School, Power Beaming, Orbital Debris Removal, And Other Space Applications Of A Ground Based Free Electron Laser, March 2010, http://dodreports.com/pdf/ada518696.pdf, SP) McCoy
Usually only one rocket body is left in orbit for LEO missions, but GEO missions may release up to three separate rocket bodies in different staging orbits along the way.  The presence of rocket bodies in orbit is of particular importance due to their typically large dimensions and the explosive potential of their residual propellants.  These bodies generate much of the fragmentation debris in LEO.  Figure  43 is a picture of a Delta 2 second-stage, main-propellant tank that landed in Georgetown, Texas, in 1997.  This tank has a mass of over 250 kg and survived reentry relatively intact
Satellites

Most space junk comes from satellite launches

Imburgia 2011(Joseph S., author in Vanderbilt Journal of Transnational Law; “Space Debris and Its Threat to National Security: A Proposal for a Binding International Agreement to Clean Up the Junk.” May 2011 http://web.ebscohost.com/ehost/detail?sid=6e7410a9-26b2-454c-a808-c656e99bad12%40sessionmgr15&vid=2&hid=15&bdata=JnNpdGU9ZWhvc3QtbGl2ZQ%3d%3d S1H) Matthew Romer
This ASAT mission, however, was not the United States’ first. Although most of America’s space debris “comes from the upper stages of [satellite] launch vehicles,”123 until 2002, the United States was also responsible for over 250 pieces of space debris, ten centimeters or larger, that it created during a 1985 ASAT test.124 

Satellies in orbit around Earth cause space debris- collisions and dead satellites

The Daily Yomiuri 09 [“Space Debris Measures Must Be Bolstered” February 13, 2009 Lexis Nexis”]
The likelihood of our planet becoming completely surrounded by space debris is a matter of increasing concern. The collision of a U.S. satellite weighing about half a ton with an unused Russian satellite about twice that weight, about 800 kilometers above the Earth's surface, reportedly produced a huge amount of debris. Surely the collision could have been avoided if their orbits had been changed. Since the world's first satellite was launched in 1957, thousands of satellite launches have taken place, meaning there are a large number of objects drifting around the Earth. Among the space debris in orbit around our planet are satellites that are no longer functioning, either because they have outlived their usefulness or have malfunctioned. Space debris also includes rocket booster parts, the remains of collisions among space vehicles and equipment dropped by astronauts. It is estimated that there are between 30 million and 40 million items of space debris currently adrift, weighing a total of several thousand tons. In 2007, China's destruction of one of its weather satellites in an experiment produced a huge amount of debris. If nothing is done to address the problem, mankind faces serious problems in its use of space as space debris has massive destructive potential. Such debris can travel at speeds of around five kilometers per second, while the energy generated from a collision of debris even just one centimeter across can be equivalent to that of a car crash on a highway. The smashing of space debris into a satellite is clearly disastrous. An international problem Previously, a French satellite was seriously damaged after colliding with space debris. In the United States, a rocket launch was postponed to prevent a collision with space debris.

Debris is caused by satellites- US is the major cause 

Schmid 1/19/6 (Randolph, AP Science Writer, “Space Debris Accumulating, Report Says,” Space for Peace, http://www.space4peace.org/articles/debris_accumulating.htm) (Karusala)
The most debris-crowded area is between 550 miles and 625 miles above the Earth, Liou said, meaning the risk is less for manned spaceflight. The International Space Station operates at about 250 miles altitude, and Space Shuttle flights tend to range between 250 miles and 375 miles, he said. But the junk can pose a risk to commercial and research flights and other space activities. Much of the debris results from explosions of satellites, especially old upper stages left in orbit with leftover fuel and high pressure fluids. A 2004 NASA report identified Russia as the source of the largest number of debris items, closely followed by the United States. Other sources were France, China, India, Japan and the European Space Agency. Even without any launches adding to the junk, the creation of new debris from collisions of material already there will exceed the amount of material removed as orbits decay and items fall back to Earth, the researchers estimated.

Launching satellites greatly increases space debris

Committee on the Peaceful Use of Outer Space 11 (Committee on the Peaceful Use of Outer Space, “Towards Long-Term Sustainability of Space Activities: Overcoming the Challenge of Space Debris”, 7/18/11, http://www.oosa.unvienna.org/pdf/limited/AC105_C1_2011_CRP14E.pdf) McCoy
Another significant source of space debris is the act of placing satellites in orbit. Explosive bolts, lens covers, or nozzle covers can all separate from the satellite and end up in uncontrolled orbit. Such mission-related debris and the rocket bodies that remain in orbit  account  for  18  per cent of the   total  catalogued debris. Inoperable Satellites account for another 15 percent. There have also been c a se s of de liber at e destruction of satellites which have contributed significantly to the space debris population. In brief, the primary sources of space debris are:  
Even  small satellites create debris
DAVID 2009

[Leonard, winner of the National Space Club Press Award, Space News, September 25, 
http://www.spacenews.com/civil/orbital-debris-cleanup-takes-center-stage.html]
Adding to the problem is the proliferation of tiny satellites, such as cubesats. “These little satellites, while they are neat, while they are cheap, while they do great stuff … they are increasing orbital debris — and it’s uncontrolled orbital debris,” said John Lyver, an orbital debris expert in NASA’s Office of Safety and Mission Assurance in Washington. Joseph Rouge, director of the Pentagon’s National Security Space Office, said a debate is under way as to when the point will be reached that there are so many collisions between space junk that incidents grow exponentially — a phenomenon referred to as collisional cascading.

Militarization

Militarization of space will lead to debris that will never come down 

Primack and Abrams, posted 8/23/10 (Joel R. and Nancy E., Dept. of Physics at UCLA, “Star Wars Forever? — A Cosmic Perspective,” University of California)

The depth of our moral understanding depends on our perspective. The view of the Earth changes from flat at a shallow perspective to spherical at a larger perspective. So should our unwillingness as a species to make permanent deleterious changes in the entire Earth, when we view the present epoch in the history of our planet in cosmic perspective. Such considerations arise in connection with issues such as global warming and species extinction. The example of space debris from star wars is a particularly clear case, because the possible benefits to any nation from militarizing space are so obviously short-lived, and the political issues in space are particularly stark, with no pre-existing territorial divides to complicate things as always happens on Earth. Space is the most fragile environment that exists because it has the least ability to repair itself. Only the Earth’s atmosphere can remove satellites from orbit. When the sun flares up in its eleven year cycle, it heats the upper atmosphere and makes it expand so that debris and spacecraft in low orbits are subjected to increased drag. But the higher the original orbit, the less air there is to collide with. Near-Earth space is already at risk from human activities, and it is in great need of protection by scientists and humanity at large.1 We scientists should be especially concerned, both because we place many crucial scientific instruments in near-Earth space, and also because we are in a unique position to foresee the problems human activities are causing and to propose measures to mitigate or avoid them. In particular, scientists need to emphasize that a war in space could create a battlefield that will last forever, encasing our entire planet in a shell of whizzing debris that will thereafter make space near the Earth highly hazardous for peaceful as well as military purposes. Millions of land mines left from earlier wars in Afghanistan and other countries can eventually be removed, but debris in orbit higher than about 800 km above the Earth’s surface will be up there for decades, above 1000 km for centuries, and above 1500 km effectively forever. Over 9000 objects larger than 10 cm in diameter are currently tracked, and there are probably more than 100,000 pieces of orbiting debris larger than a marble. But crowded near-Earth orbits are where the Bush administration wants to put parts of its proposed missile defense system such as Space-Based Lasers and thousands of “Brilliant Pebbles” space-based interceptor missiles. Such weapons are forbidden by the 1972 Anti-Ballistic Missile (ABM) Treaty, but on 13 December 2001 President George W. Bush unilaterally announced his intention to withdraw from this treaty.

Space mil leads to debris which destroys all current uses of space- explosions 

Primack and Abrams, posted 8/23/10 (Joel R. and Nancy E., Dept. of Physics at UCLA, “Star Wars Forever? — A Cosmic Perspective,” University of California)

Maybe the reason missile defense has gotten as far as it has is that so few people understand the laws of physics. But these laws, unlike human laws, are immutable. We can ignore them, but we cannot escape them. The nickname “Star Wars” for missile defense all too accurately reflects the popular fantasy impression of how things work in space. In the Star Wars movies and in hundreds of other popular science fiction films, we see things blow up in space and the fragments quickly dissipate, leaving space clear again. But in reality, space never clears after an explosion near our planet. The fragments continue circling the Earth, their orbits crossing those of other objects. Paint chips, lost bolts, pieces of exploded rockets—all have already become tiny satellites, traveling about 17,000 miles per hour, ten times faster than a high-powered rifle bullet. There is no bucket we could ever put up there to catch them. Anything they hit will be destroyed and only increase the debris. A marble traveling at that speed would hit with the energy of a one-ton safe dropped from a three-story building. With enough orbiting debris, pieces will begin to hit other pieces, fragmenting them into pieces, which will in turn hit more pieces, setting off a chain reaction of destruction that will leave a lethal halo around the Earth. To operate a satellite within this cloud of millions of tiny missiles would become impossible: no more Hubble Space Telescopes or International Space Stations. Even the higher communications and GPS satellites would be endangered. Every person who cares about the human future in space should also realize that militarizing space jeopardizes the possibility of space exploration. 

Moon Exploration

Moon exploration causes space debris- space race 

SENECHAL 07 (Thierry, Policy Manager of the Commission on Banking Technique and Practice at the International Chamber of Commerce and holds degrees in economics and finance from Harvard University, London Business School, and Columbia University, Space Debris Pollution: A conventional proposal, 2007, http://www.pon.org/downloads/ien16.2.Senechal.pdf)

In the early years of the space era, mankind was concerned primarily with conquering space. The process of placing an aircraft in Earth‘s orbit and targeting the moon was such a challenge that little thought was given to the consequences that might arise from these actions. Space debris has thus been created at the time of the cold war, when the military and space race between the two great powers of the time was at its peak. Not much can be done to change what has been done during the last decades of the 20th Century.

Colonization

Colonizing space will take millions of launches
Globus 2011
[Ruth – PhD and NASA researchers, “Space Settlement Basics”, NASA, April 29, 
http://settlement.arc.nasa.gov/Basics/wwwwh.html] ttate
Transportation. This is the key to any space endeavor. Present launch costs are very high, $2,000 to $ 14,000 per pound from Earth to Low Earth Orbit (LEO). To settle space we need much better launch vehicles and must avoid serious damage to the atmosphere from the thousands, perhaps millions, of launches required. One possibility is airbreathing hypersonic air/spacecraft under development by NASA and others. Transportation for milllions of tons of materials from the Moon and asteroids to settlement construction sites is also necessary. One well studied possibility is to build electronic catapults on the Moon to launch bulk materials to waiting settlements.

SPS

One SPS system would require 80 launches

Rapp 2007

[Donald – PhD in chemical physics and research professor @ Viterbi School of Engineering @ University of Southern California, “Assessment of Concepts for Utilizing Lunar Resources”, February 18, 
http://home.earthlink.net/~drdrapp/Space.solar.power.pdf]
While the NASA Reference System [S8] conjectured use of a launch vehicle with a payload of 424 tonnes to LEO, and a Japanese study utilized a launch vehicle with a payload to LEO of 500 tonnes, these launch vehicles are so far beyond present capabilities that they tax the credulity of this writer. The HLLV being developed for human missions to the Moon and Mars can lift 125 tonnes to LEO, and this appears to be about as large a launch vehicle as NASA can deal with for at least the next three or four decades. Hence delivery of elements for one 1 GW SPS to LEO would require at least 80 launches with such a 125 tonne (to LEO) HLLV if the SPS mass can be limited to 10,000 tonnes, and possibly a great deal more than 80 launches if the SPS mass is considerably greater. It is not clear how frequently such huge launches can be implemented from ground facilities but it seems likely (as a guess) that they might be limited to an extreme upper limit of perhaps one launch per month per launch site. If there were say, three gigantic launch sites capable of sending up HLLVs, the entire set of > 80 launches for one SPS could be carried out in a little over two years. For 5 GW systems, the above figures can be multiplied by 5. All of the above pertains to one SPS. For an entire family of up to 20,000 satellites, it would take over 40,000 years to launch all the materiel to LEO at the rate of 3 HLLV launches per month. 

SPS would require around 1000 launches in order for it to be successful

Howard 2009

[George – chapter head of the National Space Society, “A Position Paper on Space Solar Power Satellite Technology”, National Space Society – Heart of America,  http://www.nssheartofamerica.org/sspskc.html]
According to The Illustrated Encyclopedia of Space Technology, copyright 1981; the total mass to be placed in space would be 88,000 to 110,000 US tons for SSPS that could produce a commercially viable amount of power. Using this information we can determine that if boosters capable of placing 100 tons into orbit were used it would require 880 to 1100 such launches. A Saturn 5 booster of the Apollo program could launch about 140 tons into orbit. This is about the size needed for a booster to accomplish the task to launch one booster per day for about 3 years. One hundred tons for cargo and 40 tons for a crew module.

SPS requires multiple launches- large size 

Belvin et. Al. Winter 2010 (W.Keith, John Dorsey, Judith Watson, NASA Langley Research Center, “Solar Power Satellite Development: Advances in Modularity and Mechanical Systems,” Online Journal of Space Communication, http://spacejournal.ohio.edu/issue16/belvin.html) (Karusala)

In-Space Operations In order to field a SSP system, a variety of in-space operational capabilities are needed. Since each SPS will be very large, it is assumed that multiple launches will be required to place the subsystems into low Earth orbit (LEO). Two options exist for completing the system, either assembling in LEO and then transferring the completed system to its final orbit, or transporting all of the subsystems to the final orbit and performing final assembly there. Either approach will require a robust set of in-space operational capabilities, including automated rendezvous, docking and berthing, assembly, and servicing and repair. Recent robotics missions have significantly matured the key in-space operations technologies needed for SSP.[12][13]

SSP requires multiple launch vehicles 

The Economist 2008 (“Let the sun shine in,” December 04,  http://www.economist.com/node/12673299) (Karusala)

Announcing his results, Mr Mankins said that what was needed next was a two-year engineering study of a full SSP system, covering everything from the launch vehicles to the ground receivers. Such a study has not been carried out since the 1980s, and technology has since changed radically. With that done, at a cost of about $100m, the next step would be to develop the necessary architecture to make SSP economically viable, and to test it in low-Earth orbit. Mr Mankins thinks this could be done by 2015, at a cost of less than $1 billion. After that, a full pilot system could be deployed in geostationary orbit, at a cost of $10 billion, and commercial operation could begin by 2025.
Current SPS systems require multiple launches
Leatherwood 2011

[G.B. – Space Future Journal writer, Space Future Journal, May 22, 
http://www.spacefuture.com/journal/journal.cgi?art=2011.05.22.solaren_plans_SSP_by_2016] 
But in the here and now, Solaren designers have developed a system involving multiple satellites to be delivered into geosynchronous orbit ( GEO) on heavy lift launch vehicles similar to the Falcon 9 being tested successfully by the US firm SpaceX.

ASATs

ASAT missions increase levels of space debris

Prospect Journal 11 (Prospect Journal, “Fear Mongering the End of the Shuttle Program”, 7/17/11, http://prospectjournal.ucsd.edu/blog/?p=2028)
What’s interesting is that China’s growing manned spaceflight program likely actually reduces its threat to Western military satellites. China’s 2007 anti-satellite missile test was universally criticized for generating massive amount of debris in low Earth orbit, debris whose uncontrolled orbits and high speeds pose a serious danger to manned spacecraft. This danger is well understood, and is part of the reason why the US has refrained from anti-satellite missile tests since the 1980s. If China is serious about continuing its space program, it will have an incentive not to increase the amont of space debris that threaten all spacecraft, including its own. From the perspective of US military satellites, a Chinese civilian space program is a good thing.

ASATS cause space debris and start global war due to miscalc

Union of Concerned Scientists, 2008, (“Space Debris from Anti-Satellite Weapons”,  USCUSA, April 2008, http://www.ucsusa.org/assets/documents/nwgs/debris-in-brief-factsheet.pdf) [Waxman]

Debris in low Earth orbit travels 30 times faster than a commercial jet aircraft. At these speeds, pieces of debris larger than 1 cm (half an inch) can severely damage or destroy a satellite, and it is not possible to shield effectively against debris of this size. The Chinese destruction of a relatively small satellite roughly doubled the debris threat to satellites in the most heavily used part of LEO. Fortunately, the debris threat to satellites is still relatively small, but continued testing of destructive ASAT weapons against satellites, or their use against several large satellites in a conflict, could result in a much higher risk. ASAT weapons could therefore significantly increase the cost of using space, and could hinder using regions of space that today are widely used for a range of purposes. Beyond that, the sudden loss of a satellite due to debris during a crisis could remove important capabilities, or could lead to dangerous reactions and the escalation of the crisis, especially if the adversary was known to have an ASAT capability.

ASATs shoot down satellites which causes even more space debris 

Primack and Abrams, posted 8/23/10 (Joel R. and Nancy E., Dept. of Physics at UCLA, “Star Wars Forever? — A Cosmic Perspective,” University of California)

Scientists can foresee problems of which others are unaware. Our dual role in helping to avert a space “tragedy of the commons”10 is to increase the understanding of relevant basic science, and to define and advocate needed policies, such as the following: · Do not introduce attack weapons into space. · Avoid fragmentation of satellites from explosions due to accidents and antisatellite weapons tests, the main cause of space debris. Prohibit explosions of any kind in space. · Design boost and deployment systems for satellites that minimize the production of space debris. Require all satellites in LEO to carry a mechanism, such as rockets or inflatable devices to increase drag, that will cause them to reenter when their useful life is over.· Ban nuclear reactors in orbit.11 · Minimize light pollution from orbit.

ASATs create 25% of space debris

Courtland, 2009, (Rachel, writer for newscientist.com, “Satellite collision creates copious space junk” February 12, 2009, http://www.newscientist.com/article/dn16584-satellite-collision-creates-copious-space-junk.html) [Waxman]

The destruction of the Chinese weather satellite Fengyun-1C in 2007 generated more than 2000 pieces of orbital debris of that size. Until now, fragments of that satellite accounted for more than 25% of all catalogued debris in low-Earth orbit.  The chance the debris will collide with other spacecraft is still unclear. The International Space Station, which orbits at an altitude of some 350 kilometres, does not seem to be at immediate risk of colliding with the debris, Johnson says.  But the detritus could potentially hit a number of Earth observation, communication, and scientific satellites. If that happened, the satellite it struck could itself break up, creating ever more space junk in a cascade effect. 
ASATs drastically increase the amount of space debris

Ingham 6/28 (Richard Ingham is AFP's international coordinator of science, health and environment coverage. His special interests are climate change, AIDS, space exploration, genetics and bird flu. He spent 10 years as a reporter in Brussels and Berlin and as regional news editor in Asia. In a 25-year career, he has filed from places ranging from East Timor, Goose Bay and Lhasa to French Guiana, Ouagadougou and the slums of Nairobi, physorg.com, Space Debris a Growing Problem, http://www.physorg.com/news/2011-06-space-debris-problem.html, 6/28/11, rn) McCoy
Another big source, though, is a Chinese weather satellite, Fengyun-1C, which China destroyed in a test of an anti-satellite weapon in 2007. Debris specialists and satellite operators were incensed. At a stroke, it helped increase the tally of large debris by more than a third.

In May 2009, a 10-cm (four-inch) chunk from Fengyun-1C passed within three kilometres (1.8 miles) of the US space shuttle Atlantis, prompting plans for evasive manoeuvres that proved to be unneeded.

ASATs create space debris – China weather satellite 

David 07 [Leonard. Senior Space Writer February 02 2007 http://www.space.com/3415-china-anti-satellite-test-worrisome-debris-cloud-circles-earth.html] KHO

The flotsam created by China's anti-satellite test last month is on the radar screens of space debrisanalysts, as well as space policy experts. The intentional destruction on Jan. 11 of China's Fengyun-1C weather satellite via an anti-satellite (ASAT) device launched by the Chinese has created a mess of fragments fluttering through space. The satellite's destruction is now being viewed as the most prolific and severe fragmentation in the course of five decades of space operations. Lobbed into space atop a ballistic missile, the ASAT destroyed the weather-watching satellite that had been orbiting Earth since May 10, 1999 [image]. The result was littering Earth orbit with hundreds upon hundreds of various sizes of shrapnel. NASA's Orbital Debris Program Office at the Johnson Space Center is now at liberty to discuss the characteristics and consequences of the debris cloud created by the fragmentation of the Fengyun-1C spacecraft. As of today, the U.S. military's Space Surveillance Network has cataloged nearly 600 debris fragments, according to NASA's Nicholas Johnson, Chief Scientist for Orbital Debris at the space agency's Johnson Space Center in Houston, Texas. However, more than 300 additional fragments are also being tracked, bringing it to a total of more than 900 bits of clutter. "These will be cataloged in due course," Johnson added. "The total count of tracked objects could go even higher. Based upon the mass of Fengyun-1C and the conditions of the breakup, the standard NASA model for estimating the number of objects greater than 4 inches (10 centimeters) in size predicts a total about 950 such debris,"  

ASATs cause Space Debris 

Wright 08 [David, Union of Concerned Scientists  April 2008 “Space Debris From Anti-Satellite Weapons” 

http://www.ucsusa.org/assets/documents/nwgs/debris-in-brief-factsheet.pdf] KHO

Space debris is any human-made object in orbit that no longer serves a useful purpose. It includes defunct satellites, discarded equipment and rocket stages, and fragments from the breakup of satellites and rocket stages. Space debris is a concern because—due to its very high speed in orbit—even relatively small pieces can damage or destroy satellites in a collision. Since debris at high altitudes can stay in orbit for decades or longer, it accumulates as more is produced. As the amount grows, the risk of collisions with satellites also grows. If the amount of debris at some altitudes becomes sufficiently large, it could be difficult to use those regions for satellites. Since there is currently no effective way to remove large amounts of debris from orbit, controlling the production of debris is essential for preserving the long-term use of space. Since the beginning of the space age there have been some 4,500 space launches worldwide, and today there are 870 active satellites in orbit, supporting a wide range of civil and military uses. The United States owns and operates roughly half of those satellites. This space activity has resulted in millions of pieces of orbiting debris. There are two main sources of orbital debris: (1) Routine space activity and the accidental breakup of satellites and stages placed in orbit by such activity; (2) The testing or use of destructive anti-satellite (ASAT) weapons that physically collide with satellites at high speed (also known as “kinetic energy ASATs”). The international community is attempting to reduce the first category by developing strict guidelines to limit the debris created as a result of routine space activities. These guidelines appear to be working and can, with strict adherence, significantly reduce the growth of this type of debris. The destruction of satellites by ASAT weapons can produce tremendous amounts of orbital debris: the destruction of a single large satellite such as a U.S. spy satellite could by itself double the total amount of large debris currently in low earth orbit (LEO), where nearly half of current satellites reside. There are currently no international restrictions on the testing or use of military systems intended to destroy satellites
Space Tourism

Space tourism requires multiple launch vehicles, adding to space debris

The Economist 1/4/8 (“Let the sun shine in,” http://www.economist.com/node/12673299) (Karusala) 
As the industry develops, interest is growing in making cheaper launch vehicles, not least for space tourism, starting with sub-orbital projects. According to the FAA there are about 18 companies involved in developing low-cost launchers. Most (such as Blue Origin, a company founded by Jeff Bezos, an internet tycoon, who is building a spacecraft at a ranch in Texas) are keeping a low profile for the moment. The notable exceptions are Virgin Galactic, founded by Sir Richard Branson, a British entrepreneur intent on taking his aged parents for a holiday in space before too long, and SpaceX, founded by Elon Musk, another internet 
***Internal Links***

Spillover
EVEN ONE COLLISION COULD BE DISASTROUS – SPIRAL

KIGER 2009

[Patrick – co-author of Poplorica:  A Popular History of Fads, Mavericks, Inventions, and Lore that shaped modern America, “A Space Debris Dustbuster?”, March 27, http://blogs.discovery.com/good_idea/2009/03/a-space-debris-dustbuster.html]
Space junk includes all kinds of stuff, ranging from bolts, lens caps and tools lost by spacewalking astronauts to pieces of rocket motors used to hoist spacecraft into orbit and the deteriorating hulks of obsolescent satellites. Embarrassing as it is to have all this crapola encircling our planet, we’re not just talking about aesthetic blight here. According to the Aerospace Corporation’s Center for Orbital and Reentry Debris Studies, the floatsam and jetsam hurtles through low orbital space at speeds in excess of 21,000 miles per hour—so fast that even particles as small as a flake of paint can cause significant damage to satellites and spacecraft. In space, a 1.3 millimeter piece of aluminum can do as much damage as a .22 caliber rifle bullet on Earth, while a 10 centimeter-long object is releases energy roughly comparable to the explosive force of 25 sticks of dynamite. The center says that space junk colliding with satellites can actually create even more junk. A 10-centimeter, one-kilogram piece of debris that crashes into a typical 1,200-kilogram spacecraft can cause more than a million fragments one-millimeter and larger in size to be spewed into space. That detritus then forms a debris cloud, which will pose an even higher impact risk to other spacecraft in the orbital vicinity. 
Space debris leads to cascading collisions 

The Atlantic 98 (The Atlantic Journal, “The Danger of Space Junk”, July 1998, http://www.theatlantic.com/magazine/archive/1998/07/the-danger-of-space-junk/6691/)

It was the explosions of derelict rockets that first drew NASA's attention to debris. In the 1970s Delta rockets left in orbit after delivering their payloads began blowing up. An investigation by McDonnell-Douglas, their manufacturer, showed that the bulkheads separating the leftover fuels were probably cracking as a result of the rocket's passing in and out of sunlight. NASA began recommending that leftover fuels be burned at the end of a flight, or that they be vented into space. Since then most public and private launchers have taken similar measures—such steps are relatively inexpensive means of limiting debris. Still, every few months on average an old rocket or satellite explodes, flinging a cloud of debris into space. Eventually the number of explosions will diminish, but by then spacecraft will be breaking up for another reason. As more objects go into orbit, spacecraft will begin colliding with—and being shattered by—debris. Furthermore, collisions beget more collisions. This process is known as collisional cascading, or the Kessler effect, after Donald Kessler, recently retired from his post as the head of the debris program at NASA. In the 1970s Kessler showed mathematically that once a certain amount of mass, known as the critical mass, is put into a particular orbit, collisional cascading begins even if no more objects are launched into that orbit. Originally dismissed as a mathematical fantasy, Kessler's prediction is on the verge of coming true. In the most popular orbits, Kessler says, "if we're not at the critical mass, we're pretty close to it."

Point of no return
Once the collisions start, we will reach a point of no return – we will lose access to space for centuries

Some experts believe that once space debris collisions begin, they will be impossible to stop.54  The fear is that these cascading “collisions will eventually produce an impenetrable cloud of fragmentation debris that will encase Earth[, making] space travel...‘a thing of the past’ and...obstruct[ing] our dream of colonizing outer space.”55  Experts warn that if the cascade effect occurs, space will be unusable for centuries due to the time it will take for all of the debris to eventually disintegrate in Earth’s atmosphere.56

***Impact Modules***

Laundry List

Satellites are key to stopping proliferation, fighting terrorism, and maintaining US national security

Imburgia 2011  (Joseph S., author in Vanderbilt Journal of Transnational Law; “Space Debris and Its Threat to National Security: A Proposal for a Binding International Agreement to Clean Up the Junk.” May 2011 http://web.ebscohost.com/ehost/detail?sid=6e7410a9-26b2-454c-a808-c656e99bad12%40sessionmgr15&vid=2&hid=15&bdata=JnNpdGU9ZWhvc3QtbGl2ZQ%3d%3d S1H) Matthew Romer
These gloomy prognostications about the threats to our space environment should be troubling to Americans. The United States relies on the unhindered use of outer space for national security.151 According to a space commission led by former Secretary of Defense Donald Rumsfeld, “the [United States] is more dependent on space than any other nation.”152 According to Robert G. Joseph, former Undersecretary for Arms Control and International Security at the State Department, “space capabilities are vital to our national security and to our economic well-being.”153 Therefore, a catastrophic collision between space debris and the satellites on which that national security so heavily depends poses a very real and current threat to the national security interests of the United States. Since “the [1991] Gulf War, the [United States] military has depended on satellites for communications, intelligence and navigation for its troops and precision-guided weapons.” Satellites are also used for reconnaissance and surveillance, command and control, and control of Unmanned Aerial Vehicles national security, and those assets are vulnerable to space debris collisions. As Massachusetts Democratic Congressman Edward Markey stated, “American satellites are the soft underbelly of our national security.”161 The Rumsfeld Commission set the groundwork for such a conclusion in 2001, when it discussed the vulnerability of U.S. space-based assets and warned of the Space Pearl Harbor.162 Congress also recognized this vulnerability in June 2006, when it held hearings concerning space and its import to U.S. national power and security.163 In his June 2006 Congressional Statement, Lieutenant General C. Robert Kehler, then the Deputy Commander, United States Strategic Command, stated that “space capabilities are inextricably woven into the fabric of American security.”164 He added that these space capabilities are “vital to our daily efforts throughout the world in all aspects of modern warfare” and discussed how integral space capabilities are to “defeating terrorist threats, defending the homeland in depth, shaping the choices of countries at strategic crossroads and preventing hostile states and actors from acquiring or using WMD.”165  
Space debris would kill US military power, national security, space leadership

Andsdell 10  [Megan, Master of International Science and Technology Policy program for George Washington University. “Active Space Debris Removal http://www.princeton.edu/jpia/past-issues-1/2010/Space-Debris-Removal.pdf]
There are several reasons why the United States should take this leadership role, rather than China or Russia. First and foremost, the United States would be hardest hit by the loss of satellites services. It owns about half of the roughly 800 operating satellites in orbit and its military is significantly more dependent upon them than any other entity (Moore 2008). For example, GPS precision-guided munitions are a key component of the “new American way of war” (Dolman 2006, 163-165), which allows the United States to remain a globally dominant military power while also waging war in accordance with its political and ethical values by enabling faster, less costly war fighting with minimal collateral damage (Sheldon 2005). The U.S. Department of Defense recognized the need to protect U.S. satellite systems over ten years ago when it stated in its 1999 Space Policy that, “the ability to access and utilize space is a vital national interest because many of the activities conducted in the medium are critical to U.S. national security and economic well-being” (U.S. Department of Defense 1999, 6). Clearly, the United States has a vested interest in keeping the near-Earth space environment free from threats like space debris and thus assuring U.S. access to space. 

Turns case – Space exploration/development
We are at critical mass – continued pile-up of space debris eliminates the possibility of future space exploration and international cooperation on future space endeavors

SENECHAL 07 (Thierry, Policy Manager of the Commission on Banking Technique and Practice at the International Chamber of Commerce and holds degrees in economics and finance from Harvard University, London Business School, and Columbia University, Space Debris Pollution: A conventional proposal, 2007, http://www.pon.org/downloads/ien16.2.Senechal.pdf)

The time is right for addressing the problem posed by orbital debris and realizing that, if we fail to do so, there will be an increasing risk to continued reliable use of space-based services and operations as well as to the safety of persons and property in space. We have reached a critical threshold at which the density of debris at certain altitudes is high enough to guarantee collisions, thus resulting in increased fragments. In a scenario in which space launches are more frequent, it is likely that we will create a self-sustaining, semi-permanent cloud of orbital ―pollution‖ that threatens all future commercial and exploration activities within certain altitude ranges. The debris and the liability it may cause may also poison relations between major powers.
Controlling amount debris is necessary for the long-term use of space.

Wright 7 (David, Union of Concerned Scientists, “Space Debris”, Physics Today, October 2007, http://www.ucsusa.org/assets/documents/nwgs/wright-space-debris-physics-today.pdf) [Crystal Hou]

Space debris is a growing concern. With their high speed in orbit, even relatively small pieces of debris can damage or destroy satellites in a collision. Since debris at high altitudes can stay in orbit for decades or longer, it accumulates as more is produced. As the amount grows, the risk of collisions with satellites also grows. If the amount of debris at some altitudes becomes sufficiently large, it could become difficult to use those regions for satellites. There is currently no effective way to remove large amounts of debris from orbit, so controlling the production of debris is essential for preserving the long-term use of space.   
Any more space debris will turn space into an unusable environment 

The Sunday Times 94 [“Orbiting Features Impedes Man’s future in space” August 21 1994 Lexis Nexis] 

Millions of pieces of debris, left over from hundreds of space missions, are creating an almost unsolvable hazard for orbiting craft such as satellites and space stations. Last month Nasa, the American space agency, conceded that its Alpha space station, scheduled for launch in the year 2000, has a one in 10 chance of being destroyed in a collision with man-made space debris during its first 10 years of operation. The Alpha station is an international effort involving America, Europe, Canada, Russia and Japan. Assembly is scheduled to begin in 1997.However, the problem of orbiting junk has become so serious that experts from space agencies all over the world will attend a three-day conference in Britain next month to discuss the problem. It is to be held at the University of Kent's Unit for Space Sciences in Canterbury. Kent University has become a centre of expertise in the study of space debris, having masterminded experiments on several spacecraft to assess their chances of being hit by man-made debris. Spacecraft are regularly pitted by space dust but man-made debris poses a greater hazard. About 3,000 tons of such debris are in Earth orbit, ranging from defunct satellites as big as buses to tiny dust particles from the exhausts of solid-fuel rockets. About 70,000 pieces of this debris can be tracked by radar and the number increases by 200 a year. Most of this junk comes from satellites and therefore orbits in the same direction as satellites (usually eastwards). Howeer, as satellites are placed into various orbits in different inclinations to the equator, the debris is potentially lethal. A side-on collision with a 15cm piece of debris, most of which cannot be tracked by radar, could be just as devastating as a head-on collision, given that a satellite may be travelling at 17,500mph relative to the Earth. Analysis has shown that a typical collision occurs at an angle of 45degrees and at a speed of 20,250mph. A piece of debris the size of an aspirin travelling at this speed packs the punch of a 400lb block of metal at 60mph. Even a hit from behind at a slower speed could be dangerous. The Alpha space station runs a considerable risk of destruction simply because of its size it will occupy a cube whose sides are the length of a football pitch. Apart from an assembly of modules from America, Russia, Europe, and Japan, Alpha will also include a vast array of solar panels to provide electricty, making it highly vulnerable. Some 7,580 objects measuring one metre or more in diameter can be tracked by radar from the Earth's surface. This debris occurs in orbits ranging in altitude from 300 miles to 5,000 miles. More than 23,000 objects have been sent into space since the launch of Sputnik1 in October 1957. Of these, more than 13,000 pieces in lower orbits have been dragged back into the Earth's atmosphere by gravity, and most have burned up in the upper atmosphere. The 7,580 surviving objects comprise about 2,000 satellites of which only about 350 are still operational spent rocket stages and large objects such as payload coverings, jettisoned as spacecraft are deployed in orbit. The space shuttle has been ordered on several missions to change its flight path to avoid flying close to old Russian rocket stages. However, the most dangerous category of space debris is the 40,000 or more pieces of junk measuring between 1cm and 15cm, which can rarely be tracked by radar. These have resulted mainly from the disintegration of rocket stages whose residual propellants have exploded. Other pieces include bits of explosive bolts and electronic components. Four spent rocket stages of Russian Zenit boosters have fragmented in the past 10 years, resulting in 391 new bits of debris. Several rocket stages have even been exploded deliberately on command from the ground. The fragments from these account for 45% of all debris. In addition, there are another 3m tiny particles measuring a fraction of a centimetre. These comprise dust particles, flakes of paint and pieces of spacecraft insulation. Some of these particles have built up into dangerous ''debris swarms'' that could be just as lethal to the space station as the larger individual fragments. Recently, a window on the Russian Mir station was pitted by a flake of paint travelling at a relative speed of 30,000mph. There is evidence that at least one American satellite was smashed to pieces by a collision with a larger piece of debris a disaster that created even more debris. In a newsletter, the European Space Agency warned last year that ''space densities in low Earth orbit have reached critical concentrations which could initiate a self-sustaining process''. Most experts admit little can be done about existing debris. Measures are being taken to send dead satellites into ''graveyard'' orbits, out of the prime danger zone, and to deliberately de-orbit rocket stages once they have released their payloads. Sweeping up the debris with ''fly-catcher'' satellites is impracticable such satellites would find it hard to distinguish rubbish from operational spacecraft. If no solution emerges from next month's conference at Kent University, the debris problem will be left for another generation, by which time it may be impossible to enter space with any certainty of surviving the junkyard that is orbiting above our heads.

Space debris makes launches impossible- turns all affirmative impacts 

Sénéchal, 10-27-2008 (Thierry, Fellow at the Sloan School and Degrees in economics and finance, Space Debris Pollution: A Convention Proposal, Program on Negotiations, a Publication of the Harvard Law School, http://www.pon.org/downloads/ien16.2.Senechal.pdf)
It is time to recognize that while space may be infinite, Earth orbital space is a finite natural   resource that must be managed properly. The outer space environment should be preserved to   enable countries to explore outer space for peaceful purposes, without any constraints. It has become obvious that space debris poses a danger to human life as well as to the environment and   the economic activities of all nations in space.   The problem we face is complex and serious; the danger posed by the human-made debris to   operational spacecraft (pilotless or piloted) is a growing concern. Because debris remains in orbit   for long period of time, they tend to accumulate, particularly in the low earth orbit. What is   certain today is that the current debris population in the Low Earth  Orbit (LEO) region has   reached the point where the environment is unstable and collisions will become the most   dominant debris-generating mechanism in the future. The tremendous increase in the probability   of collision exists in the near future (about 10 to 50 years). Some collisions will lead to breakups   and will sow fragments all over the geosynchronous area, making it simply uninhabitable and   unreliable for scientific and commercial purposes. 

Too much space debris makes space unusable 

Williamson, 1-23-2009 (Mark, Space technology consultant, Space ethics and protection of the space environment, Space Policy, http://www.sciencedirect.com/science/article/pii/S0265964602000644#m4.cor*)

Indeed, in some ways, the space environment is more fragile than the Earth’s. Whereas the terrestrial environment

has proved itself remarkably resilient, and able to regenerate once a destructive mechanism has been removed, parts of the space environment do not possess that advantage. For example, an orbit made inaccessible by a chain reaction of debris collisions could, depending on its altitude, remain inaccessible for millennia. Likewise, a planetary body such as the Earth’s Moon, which has no appreciable atmosphere, no weather and negligible tectonic activity, has no facility for environmental renewal. Unless we actively disturb them, the hardware left by the Apollo astronauts, and their footprints, will remain intact for millennia

Space debris turns impacts- makes space unusable 

Universe Today 8 (Universetoday.com, “Space Debris May be Catastrophic to Future Missions”, 2/24/08, http://www.universetoday.com/12933/space-debris-may-be-catastrophic-to-future-missions-and-google-earth-is-watching/) 

Kessler Syndrome could be a frightening situation for space travel. No, it’s not a health risk to the human body in zero-G and it’s not a psychological disorder for astronauts spending too much time from home. Kessler Syndrome is the point at which space travel becomes impossible without hitting into a piece of space junk, jeopardizing missions and risking lives. In extreme predictions, space debris from our constant littering of low Earth orbit, collisions between bits of rubbish may become more and more frequent, causing a catastrophic cascade of debris multiplying exponentially, falling through the atmosphere and making space impassable.

Continued debris production will confine us to the earth- the atmosphere will be too dangerous

Dinerman 4 (Taylor, The Wall Street Journal, American Spectator, and Ad Astra, writes for the Hudson Institute in New York, consultant for the US Defense Department. “Space debris: not just an American problem?” The Space Review, November 29, 2004, http://www.thespacereview.com/article/279/1) [Crystal Hou]

All too often, people claim that space debris constitutes an imminent crisis. They say that there is so much stuff is up there that it is going to destroy numerous satellites and, eventually, render any human activity in orbit impossible. There are, in fact, several million kilograms of man-made gear, some of it in the form of operational satellites and spacecraft, and some of it useless junk. A few experts say that, eventually, there will be so much garbage up there that humanity will be confined to the Earth whether it wants to leave or not.
IF geostationary orbit were to become full of debris, it would be unusable for over a million years 

Imburgia 2011(Joseph S., author in Vanderbilt Journal of Transnational Law; “Space Debris and Its Threat to National Security: A Proposal for a Binding International Agreement to Clean Up the Junk.” May 2011 http://web.ebscohost.com/ehost/detail?sid=6e7410a9-26b2-454c-a808-c656e99bad12%40sessionmgr15&vid=2&hid=15&bdata=JnNpdGU9ZWhvc3QtbGl2ZQ%3d%3d S1H)
Unlike LEO satellites, which complete many orbits in a day, satellites in GEO orbit Earth once a day.”103 The most common type of “GEO is geostationary, which is a circular orbit around the equator at an altitude of 35,786 kilometers.”104 Spacecraft in a geostationary orbit generally stay in the same spot above Earth throughout their orbit.105 The amount of space debris in GEO is unknown because at that altitude, debris needs to be about one meter in size before the SSN can effectively track its location.106 Because Earth’s “atmospheric drag will not naturally remove objects in GEO,” some “experts estimate that orbital debris in GEO will last anywhere from 1 million to 10 million years. 
Orbital debris makes space missions impossible
Primack 2002, (Prof. Joel, Physics Department, University of California, Santa Cruz, “Debris and Future Space Activities”, June 26, 2002, http://physics.ucsc.edu/cosmo/Mountbat.PDF)[Waxman]  

But in reality, space never clears after an explosion near our planet. The fragments continue circling the Earth, their orbits crossing those of other objects. Paint chips, lost bolts, pieces of exploded rockets—all have already become tiny satellites, traveling about 27,000 km per hour, ten times faster than a high-powered rifle bullet. There is no bucket we could ever put up there to catch them. Anything they hit will be destroyed and only increase the debris. A marble traveling at that speed would hit with the energy of a one-ton safe dropped from a three-story building. With enough orbiting debris, pieces will begin to hit other pieces, fragmenting them into pieces, which will in turn hit more pieces, setting off a chain reaction of destruction that will leave a lethal halo around the Earth. To operate a satellite within this cloud of millions of tiny missiles would become impossible: no more Hubble Space Telescopes or International Space Stations. Even the higher communications and GPS satellites would be endangered. Every person who cares about the human future in space should also realize that weaponizing space jeopardizes the possibility of space exploration.  
Turns case – SPS

Space debris can destroy the solar arrays of orbiting satellites

Akahoshi et al 8  [Y. Akahoshi- Kyushu Inst. Of Tech, Nakamura T- Kyushu Inst. Of Tech, Fukushige, S- Kyushu Inst. Of Tech, Furusawa, N- Kyushu Inst. Of Tech, Kusunoki, S.- Kyushu Inst. Of Tech, Machida, Y.- Kyushu Inst. Of Tech, Koura, T.- Kyushu Inst. Of Tech, Watanabe, K.- Osaka University, Hosoda, S- Osaka University, Fujita, T.- Japan Aerospace Exploration Agency (JAXA), Cho, M- Kyushu Inst. Of Tech, July 2008, “Influence of Space Debris,” International Journal of Impact Engineering, http://www.sciencedirect.com/science/article/pii/S0734743X0800170X] [Crystal Hou]
Recently solar array has become higher in potential and larger in capacitance. Therefore, possibility of collision between space debris and enlarged solar array has been pointed out. Many debris and dust impacts were confirmed on fuselage of the retrieved satellite Space Flyer Unit (SFU) and solar array paddle of satellite Eureca. If space debris collides with the solar array of an orbiting satellite, it may cause generation of high-density plasma by debris impact induced dielectric breakdown of satellite component and the phenomenon called sustained arc. By the short circuits on the solar array, current will not flow into a pay load of the satellite. And the worst event by this discharge is operational end of the satellite. However, any events of discharge phenomenon by debris impact cannot be yet confirmed. But we cannot ignore such possibility of discharge by debris impact. The purpose of this paper is to investigate discharge condition due to debris impact which yields us reduction of electric power of solar array, and to reduce influence of the impact on satellite missions. In this study, a solar array coupon was tested under hypervelocity impact in which a projectile was launched by a two-stage light gas gun installed in Kyushu Institute of Technology (KIT).

SPS collisions with debris end their working life by creating catastrophic electrical discharges

Akahoshi et al 8  [Y. Akahoshi- Kyushu Inst. Of Tech, Nakamura T- Kyushu Inst. Of Tech, Fukushige, S- Kyushu Inst. Of Tech, Furusawa, N- Kyushu Inst. Of Tech, Kusunoki, S.- Kyushu Inst. Of Tech, Machida, Y.- Kyushu Inst. Of Tech, Koura, T.- Kyushu Inst. Of Tech, Watanabe, K.- Osaka University, Hosoda, S- Osaka University, Fujita, T.- Japan Aerospace Exploration Agency (JAXA), Cho, M- Kyushu Inst. Of Tech, July 2008, “Influence of Space Debris,” International Journal of Impact Engineering, http://www.sciencedirect.com/science/article/pii/S0734743X0800170X] [Crystal Hou]
Recently, long duration operations spacecraft, higher in power, higher in potential, and the solar array especially higher in potential have been proposed for the actualization of large space platform for industrial use, such as the space factory, the space hotel, and solar power satellite. The use of high power in future space missions calls for high voltage power generation and transmission to minimize the energy loss and the cable mass. Satellites after their end of life, upper stages of rockets and the parts and fragments from them are called space debris. Solar arrays that are designed for long periods of operation are more likely to be impacted by space debris. The potential for impact is greater as the size of the satellites is larger. Collision of space debris with active solar arrays may cause generation of high-density plasma induced by impact. Then plasma grows up by surrounding plasma, and the phenomenon called discharge might take place. Space debris poses an obvious mechanical damage hazard to space assets, and may also precipitate a catastrophic electrical discharge that disrupts or disables onboard systems [1]. This discharge results in short circuits on the solar array and current does not flow into the satellite. This fact yields to the reduction of electric power of the solar array, and the impact influences on the satellite missions. Many debris and dust impacts were confirmed on fuselage of retrieved satellite SFU and solar array of satellite Eureca. Generation of the discharge phenomenon by debris impact is not yet confirmed, but such possibility will be increasingly important. For example, the discharge phenomenon called “sustained arc” is suggested as a cause of trouble of geostationary satellite Tempo-2.

Turns case – satellites

Even the smallest space debris destroys satellites and shuttles- turns case

SENECHAL 07 (Thierry, Policy Manager of the Commission on Banking Technique and Practice at the International Chamber of Commerce and holds degrees in economics and finance from Harvard University, London Business School, and Columbia University, Space Debris Pollution: A conventional proposal, 2007, http://www.pon.org/downloads/ien16.2.Senechal.pdf)

Collisions at orbital velocities can be highly damaging to functioning satellites and space manned missions. At orbital velocities of more than 28,000 km/h (17,500 mph), an object as small as 1 cm in diameter has enough kinetic energy to disable an average-size spacecraft. Objects as small as 1 mm can damage sensitive portions of spacecraft, but these particles are not tracked.8 At a typical impact velocity of 10 km/s, a 1 cm liquid sodium-potassium droplet would have the destructive power of an exploding hand grenade. A fragment that is 10 cm long is roughly comparable to 25 sticks of dynamite. 

The chance of a collision and substantial damage is not insignificant. The Space Shuttle has maneuvered to avoid collisions with other objects on several occasions. Regarding satellite constellations, if a potential collision will lead to the creation of a debris cloud that may result in damage to other constellation members, it may be worthwhile to perform a collision avoidance maneuver. Large particles obviously cause serious damage when they hit something. Part of a defunct satellite or any large debris resulting from a space launch would almost certainly destroy a satellite or kill a space explorer on impact.

Debris collisions damage satellites, ruining missions and expensive technology

Crowther 3 (Richard, Prof. of the Science and Technology Facilities Council, Head of Space Technology at the Rutherford Appleton Laboratory, consultant to the ESA on the subjects of orbital debris and planetary protection, “Orbital Debris: A Growing Threat to Space Operations”, Royal Society, Jan. 2003, http://www.jstor.org/stable/3559307)
The primary effects of impactors smaller than 0.01 cm in diameter are surface erosion and pitting. A secondary effect could be the induced discharge of plasmas into sensitive elements of a spacecraft, triggered by the original impact. For debris larger than 0.1 cm in diameter, structural damage to the satellite can occur, the effect on the mission depending upon the location of the impact, the vulnerability of the system design and protective measures that are employed. It is impractical to shield against objects larger than 1 cm in diameter (corresponding to a mass of 1.5 g) (Meshcheryakov et al 2001).

Even small space debris is dangerous- destroys satellites 

Crowther, 1-15-2003 (Richard, head of the Rutherford Appleton Laboratory, Orbital Debris: A Growing Threat to Space Operations, philosophical Transactions: Mathematical, Physical and Engineering Sciences, JSTOR) Matthew Romer
Based upon DELTA projections of the spatial density of objects in all orbits, the prognosis for the future does not look good. The situation in LEO, medium Earth orbit (MEO), and GSO predicted for 2100 is shown in figure 5. A significant growth in the population density, and therefore the collision risk encountered by operational satellites, is predicted in all regimes. The primary effects of impactors smaller than 0.01 cm in diameter are surface erosion and pitting. A secondary effect could be the induced discharge of plasmas into sensitive elements of a spacecraft, triggered by the original impact. For debris larger than 0.1 cm in diameter, structural damage to the satellite can occur, the effect on the mission depending upon the location of the impact, the vulnerability of the system design and protective measures that are employed. It is impractical to shield against objects larger than 1 cm in diameter 
Space debris destroys satellites and costs money to defend against

Committee on the Peaceful Use of Outer Space 11 (Committee on the Peaceful Use of Outer Space, “Towards Long-Term Sustainability of Space Activities: Overcoming the Challenge of Space Debris”, 7/18/11, http://www.oosa.unvienna.org/pdf/limited/AC105_C1_2011_CRP14E.pdf) McCoy
Space debris poses a risk in two major ways. First, it is a navigation hazard to operational satellites of all space-faring nations. A collision between a piece of debris and a satellite poses the risk of damage to, or even loss of, the satellite. In the event  of  a  co ll i sion  in outer   space,   even particles  as  small  as a few millimetres  c an damage a critical component and end the mission of an operational satellite, due to their very high relative velocities. Satellite owner-operators are faced with a tough choice — do they invest resources into the ability to detect and determine whether or not their satellite will conjunct with another object? Or do they simply let it be and hope that they are not involved in the  unlikely collision? And even if they do have the resources to determine that there will be a close approach, satellite owner operators must weigh the fuel and opportunity costs of any avoidance manoeuvre against  the  risk of  collision and possibility of  losing  the   entire   satellite .

Turns case – US space leadership

Continuation of Space Debris destroys US leadership in space. 

Matthews 2011 [William, writer for Defense News  March 20 2011 http://www.defensenews.com/story.php?i=3999596&c=AIR&s=TOP]kho
Satellites are critical to the United States for such essential services as banking, telecommunications, utilities, transportation, homeland security, even agriculture, retired Air Force Maj. Gen. James Armor told the House Armed Services strategic forces subcommittee March 18.  For the military, satellites have become indispensable for activities ranging from intelligence-gathering to communications and navigation, he said.  "There is a risk that China or another adversary could exploit this fast-growing U.S. dependence on space in a war to greatly weaken U.S. military and economic power," said Bruce MacDonald of the Council on Foreign Relations.  What's the United States to do? One thing not to do is to promote an arms race in space, MacDonald said.  Since 2006, U.S. policy has declared space to be a "vital national interest." That means the United States can deny others the use of space if that use is deemed hostile to the United States, MacDonald said.  "But attacking others' space capabilities invites attacks on our own," he said. U.S. policy-makers must be careful not to develop anti-satellite capabilities or policies that are likely to provoke retaliation against U.S. space assets, he said.  "If we can maintain space deterrence by other than offensive means, we should certainly do so," he said. "If there are no other feasible alternatives, then we should develop a limited offensive capability in a deterrence context."  A key consideration for anti-satellite capabilities is to avoid creating more space debris, MacDonald said. He called for a ban on kinetic energy anti-satellite weapons that destroy satellites by smashing into them, creating a cloud of orbiting fragments."No nation benefits more from space or has more to lose if space becomes a shooting gallery than the United States," said Michael Krepon of the Henry Stimson Center.  "It's so easy to mess up space," he said. "Space dominance is extremely hard to achieve in a debris-strewn environment, and it's not difficult for weaker adversaries to create debris fields in space."  The United States should seek a halt to "destructive ASAT tests," he said.  Satellites may be disabled without creating debris by using lasers, microwave and cyber weapons, MacDonald said. China is believed to be developing those in addition to its capability to destroy satellites with missiles.  It is unclear what kind anti-satellite technology Russia intends to pursue.  In early March, Gen. Valentin Popovkin, a deputy defense minister, was quoted as saying Russia is developing ASAT capability because "we can't sit back and quietly watch others doing that."  In February 2008, the missile launched from a U.S. Navy ship destroyed a U.S. spy satellite that was about to fall out of orbit. The U.S. ASAT demonstration followed China's 2007 missile shot that destroyed a dead Chinese satellite.  The Chinese shot created more than 1 million pieces of debris.  More debris was created Feb. 10 when a deactivated Russian communications satellite collided with an operational U.S. Iridium 33 over Siberia.  "Our primary enemy is debris," Krepon said. If it continues to accumulate, debris will threaten manned space operations, he warned.  Even small bits of debris can be deadly in space. In low-Earth orbit, "space debris travels at 10 times the speed of a rifle bullet," Krepon said. "A piece of debris the size of a child's marble could strike a satellite with approximately the ame energy as a 1-ton safe dropped from a five-story building."  Krepon called for an international treaty that bans destructive activity in space that adds to debris.

Turns case – Space commercialization
Space debris threat to space science and commercialization- LEO satellites 

SENECHAL 07 (Thierry, Policy Manager of the Commission on Banking Technique and Practice at the International Chamber of Commerce and holds degrees in economics and finance from Harvard University, London Business School, and Columbia University, Space Debris Pollution: A conventional proposal, 2007, http://www.pon.org/downloads/ien16.2.Senechal.pdf)
It is time to recognize that while space may be infinite, Earth orbital space is a finite natural resource that must be managed properly. The outer space environment should be preserved to enable countries to explore outer space for peaceful purposes, without any constraints. It has become obvious that space debris poses a danger to human life as well as to the environment and the economic activities of all nations in space.

 The problem we face is complex and serious; the danger posed by the human-made debris to operational spacecraft (pilotless or piloted) is a growing concern. Because debris remains in orbit for long period of time, they tend to accumulate, particularly in the low earth orbit. What is certain today is that the current debris population in the Low Earth Orbit (LEO) region has reached the point where the environment is unstable and collisions will become the most dominant debris-generating mechanism in the future. The tremendous increase in the probability of collision exists in the near future (about 10 to 50 years). Some collisions will lead to breakups and will sow fragments all over the geosynchronous area, making it simply uninhabitable and unreliable for scientific and commercial purposes.

Asteroid Collision Module
Space debris blocks our terrestrial vision

Pusey 2010

[Natalie – JD Candidate @ University of Colorado, “Note & Comment:  The case for preserving nothing:  The need for a global response to the Space Debris problem”, Colorado Journal of International Environmental Law and Policy, page lexis]
Space debris is also a form of visual pollution. It can interfere with the observation function of some satellites by scattering light into the satellite's telescope. 65 The debris can also obscure ground-based astronomical observation. 66
This vision is key to detecting asteroids

Britt 2008

[Robert Roy, “Will an Asteroid Hit Earth?”, Live Science,  http://www.livescience.com/mysteries/070116_asteroid_hit.html]
But no, a continent-destroying asteroid is not likely to hit during your lifetime. Most of 1,100 or so that could do the job have been found. And none are on their way. Okay, there is one mid-sized rock—called Apophis—that has a small chance of striking Earth in 2036 and wreaking some regional havoc. But astronomers are watching it and, if future observations reveal it really could hit us, scientists are confident they can devise a mission to deflect it. 
And, extinction

Paine, 99 (Michael, writer for the Planetary Society, “How an Asteroid Impact Causes Extinction” Space.com, 5/11/99, http://idisk.mac.com/mpaineau-Public/rocks_from_space/asteroid_extinction.pdf) [JHegyi14]
NASA scientists announce they have detected a 10-mile-wide asteroid on a collision course with the Earth. They calculate it will hit Southeast Asia in two weeks. There is no chance of Bruce Willis being sent on a beefed-up space shuttle to blow up the asteroid. Earthlings will have to ride out the impact. The world economy grinds to a halt as people take to the hills. Anarchy sets in, civilization breaks down. Accusations fly over the lack of warning -where was Spaceguard, the proposed international search effort for large asteroids? People in Brazil feel less vulnerable than most of the world's population. They are on the opposite side of the Earth from the predicted impact point. But one hour after the impact Brazilians notice some brilliant meteors. Then more meteors. Soon the sky gets brighter and hotter from the overwhelming number of meteors. Within a few minutes trees ignite from the fierce radiant heat. Millions of fragments of rock, ejected into space by the blast, are making a fiery return all over the planet. Only people hiding underground survive the deadly fireworks display. Within three hours, however, massive shock waves from the impact travel through the Earth's crust and converge on Brazil at the same time. The ground shakes so violently that the ground fractures and molten rock spews from deep underground. Maybe Brazil wasn't the best place to be after all. The survivors of the firestorms, tsunami and massive earthquakes emerge to a devastated landscape. Within a few days the Sun vanishes behind a dark thick cloud -- a combination of soot from the firestorms, dust thrown up by the impact and a toxic smog from chemical reactions. Photosynthesis in plants and algae ceases and temperatures plummet. A long, sunless Arctic winter seems mild compared to the new conditions on most of the planet. After a year or so the dust settles and sunlight begins to filter through the clouds. The Earth's surface starts warming up. But the elevated carbon dioxide levels created by the fires (and, by chance, vaporization of huge quantities of limestone at the impact site) results in a runway greenhouse effect. Those creatures that managed to survive the deep freeze now have to cope with being cooked. Many species of plants and animals vanish. The few hundred thousand human survivors find themselves reverting to a Stone Age existence. Is it fiction? Computer modeling of asteroid impacts and climatic effects suggest that this devastating sequence of events could happen. 

Hegemony
Satellites are key to almost every aspect of maintaining hard power

Covault, 3-1-2011, (Craig, Contributing writer for Aerospace America, China’s military space surge, Aerospace America, http://www.militaryaerospace.com/index/display/avi-wire-news-display/1394901919.html
China may have discovered very sweet 'knees on the curve' (points of maximum benefit) in terms of capability versus cost. Looking forward, if they are able to continue to develop and succeed with reasonably priced satellites updated with the latest off-the-shelf technologies, they may have a potent modular, affordable, adaptable, and replenishable military satellite nucleus the U.S. will not have, Erickson says. "With this strategy, China may be able to come up with something that is increasingly more than the sum of its parts," Erickson says. He points out that Chinese specialists almost uniformly view microsatellite technology as essential for 21st century military development. In the assessment of one major Chinese aerospace journal, "The successful development of reconnaissance, monitoring, surveying and mapping, communications, and other satellite systems can provide comprehensive, accurate and timely strategic and tactical information for high technology warfare." Another argues that "microsatellites will play an indispensable role in future information warfare," which reflects a view widespread in China's defense industrial sector. Having recognized that "space control provides the key to military victories in modern warfare, Chinese defense analysts are focusing on developing improved methods for entering space, using space, and controlling space." They already credit indigenously developed satellites for substantially improving the nation's military communications. Erickson points out that "Chinese researchers are studying not only how to attack other nations' satellites, but also how to defend their own." 
US power is directly tied to its dominance of space

Dolman, 10-8-2003 (Everett Carl, Professor of Comparative Military Studies at the US Air Force’s School of Advanced Air and Space Studies (SAASS), Space Power and US Hegemony: Maintaining a Liberal World Order in the 21st Century, Space Policy Institute

Security Policy Studies Program, http://www.gwu.edu/~spi/assets/docs/Security_Space_Volume.Final.pdf)
The United States’ reliance on military space support is greater than that for any other nation. Should it be denied access to space, the United States would be unable to conduct coordinated, large-scale offensive military operations abroad, and the security and economic well-being of the United States and its allies would be directly threatened.12 And the United States is vulnerable to a wide array of anti-space hostilities. These include anti-satellite attack, physical destruction of space support centers, electromagnetic attack (jamming) and information attack (hacking). So potentially vulnerable are its space systems that the authors of the Space Commission Report suggest a ‘Pearl Harbor’ in space scenario is possible in the near future.13 This vulnerability has prompted several analysts to decry any attempt at weaponizing space.14 Doing so would signal weakness to potential enemies, and would encourage them to build anti-space capabilities.15 Restraint, they assert, would signal that no need to build such capabilities exists. Such arguments are stunningly feeble.

Space debris decreases US heg 

Matthews 2011 (William, “Keep Space Debris-Free, U.S. Congress Told,” Defense News, March 20) (Karusala) 
"If we can maintain space deterrence by other than offensive means, we should certainly do so," he said. "If there are no other feasible alternatives, then we should develop a limited offensive capability in a deterrence context." A key consideration for anti-satellite capabilities is to avoid creating more space debris, MacDonald said. He called for a ban on kinetic energy anti-satellite weapons that destroy satellites by smashing into them, creating a cloud of orbiting fragments. "No nation benefits more from space or has more to lose if space becomes a shooting gallery than the United States," said Michael Krepon of the Henry Stimson Center. "It's so easy to mess up space," he said. "Space dominance is extremely hard to achieve in a debris-strewn environment, and it's not difficult for weaker adversaries to create debris fields in space."

Satellite intelligence is key to Heg – offense accuracy, quick communication

Hayhurst 96 (Chris, Guest author for E: The Environmental Magazine, “Garbage in orbit: debris from 40 years of space exploration presents a thorny disposal problem”, E: The Environmental Magazine, March/April 1996, http://findarticles.com/p/articles/mi_m1594/is_n2_v7/ai_18375314/?tag=mantle_skin;content) [Crystal Hou]

Overseas, U.S. satellites are gathering information and tracking the movements of armies and individuals alike. In fact, satellite intelligence is so critical to the war effort that the U.S. military is paying private satellite-imagery providers like Space Imaging, Inc., for exclusive rights to their photos.   America’s first counterstrikes in the War on Terror were thrown by satellite-guided cruise missiles. U.S. pilots are using Joint-Direct Attack Munitions (JDAMs) to pound terrorists and their sponsors with exacting precision. One of the stars of the air war in Afghanistan, the JDAM continually receives data from GPS satellites to lock on and destroy targets in any weather and at any time of day, thereby protecting U.S. pilots and saving innocent civilians.   The Global Hawk surveillance drone, which transmits photographs via satellite, has enabled U.S. forces to attack targets within minutes and hours, rather than days as in previous wars. Indeed, thanks in large part to intelligence from the Global Hawk and GPS, it took U.S. Special Forces and indigenous troops about five weeks to rout al Queda and their Taliban hosts, who had controlled Afghanistan for five years. 

Satellites are important for US hard power - they provide communications and surveillance for the military 

Akir,  2004 (Doctoral Student, Space Security:  Possible Issues & Potential Solutions, Ohio Journal of Space Communication, June, http://spacejournal.ohio.edu/issue6/pdf/ziad.pdf.) Matthew Romer
 Commercial  space systems are vital in support of military and other governmental operations and activities. Military forces can often operate in environments with little or no existing communication infrastructure. Collecting information in the form of mapping and real-time movements of enemy forces is of crucial importance. Commercial satellite imagery systems are used by governments to achieve their national security interests.15 During the U.S. showdown with Iraq earlier this year, the U.S. government used satellites to track the movement of the Iraqi military as well as keeping track on the where-abouts of the Iraqi weapons.16 Failure in commercial satellite operation may have devastating consequences on the outcome of a military or political conflict 

Military

SATELLITES ARE KEY TO MILITARY EFFECTIVENESS

THE ECONOMIST 2010

[“Junk Science”, August 16, http://www.economist.com/node/16843825] 
On the face of things, all this consideration of the problem is good. But this being space, where matters military are never far from the minds of those who think about it, there remains a serious question. Satellites are crucial to modern warfare. They spy on battlefields and on even the peaceful activities of enemies, rivals and questionable allies. They provide communication links. Knocking them out—as the Chinese practised with Fengyun-1C—would be a useful military trick. Any programme designed to remove satellites from orbit thus makes military types from other countries nervous. Some people, Mr Weeden among them, argue that such fears can be overcome if there is international co-operation over exactly which objects are removed and who is doing what. It would certainly be in everyone’s interest to do so. 

Satellites are key to national security- we’re more dependent on space than anyone else
Ltn. Colonel Imburgia 11 (Joseph, United States Air Force Academy, University of Tennessee College of Law, Vanderbilt Journal of Transnational Law, http://www.heinonline.org.turing.library.northwestern.edu/HOL/Page?page=589&handle=hein.journals%2Fvantl44&collection=journals) (Karusala)
These gloomy prognostications about the threats to our space environment should be troubling to Americans. The United States relies on the unhindered use of outer space for national security.151 According to a space commission led by former Secretary of Defense Donald Rumsfeld, “[t]he [United States] is more dependent on space than any other nation.”152 According to Robert G. Joseph, former Undersecretary for Arms Control and International Security at the State Department, “space capabilities are vital to our national security and to our economic well-being.”153 Therefore, a catastrophic collision between space debris and the satellites on which that national security so heavily depends poses a very real and current threat to the national security interests of the United States. Since “the [1991] Gulf War, the [United States] military has depended on satellites for communications, intelligence and navigation for its troops and precision-guided weapons.”154 Satellites are also used for reconnaissance and surveillance, command and control, and control of Unmanned Aerial Vehicles.155 According to the United States Space Command’s Fact Sheet: Satellites provide essential in-theater secure communications, weather and navigational data for ground, air and fleet operations and threat warning. Ground-based radar and Defense Support Program satellites monitor ballistic missile launches around the world to guard against a surprise missile attack on North America. Space surveillance radars provide vital information on the location of satellites and space debris for the nation and the world. Maintaining space superiority is an emerging capability required to protect our space assets.156With the modern speed of warfare, it has become difficult to fight conflicts without the timely intelligence and information that space assets provide. Space-based assets and space-controlled assets have created among U.S. military commanders “a nearly insatiable desire for live video surveillance, especially as provided from remotely piloted vehicles like the Predator and now the Reaper.”157 Moreover, military forces have become so dependent on satellite communications and targeting capabilities that the loss of such a satellite would “badly damage their ability to respond to a military emergency.”158 In fact, the May 2008 malfunction of a communications satellite demonstrates the fragile nature of the satellite communications system.159 The temporary loss of a single satellite “effectively pulled the plug on what executives said could [have been] as much as 90 percent of the paging network in the United States.”160 Although this country’s paging network is perhaps not vital to its national security, the incident demonstrates the possible national security risks created by the simultaneous loss of multiple satellites due to space debris collisions. Simply put, the United States depends on space-based assets for national security, and those assets are vulnerable to space debris collisions. As Massachusetts Democratic Congressman Edward Markey stated, “American satellites are the soft underbelly of our national security.”161 The Rumsfeld Commission set the groundwork for such a conclusion in 2001, when it discussed the vulnerability of U.S. space-based assets and warned of the Space Pearl Harbor.162 Congress also recognized this vulnerability in June 2006, when it held hearings concerning space and its import to U.S. national power and security.163 In his June 2006 Congressional Statement, Lieutenant General C. Robert Kehler, then the Deputy Commander, United States Strategic Command, stated that “space capabilities areinextricably woven into the fabric of American security.”164 He added that these space capabilities are “vital to our daily efforts throughout the world in all aspects of modern warfare” and discussed how integral space capabilities are to “defeating terrorist threats, defending the homeland in depth, shaping the choices of countries at strategic crossroads and preventing hostile states and actors from acquiring or using WMD.”165
Space based satellites key to US traditional forces

NuclearFiles 1 (NuclearFiles.org, “Outer Space Treaty and Military Use of Space”, 2001, http://www.nuclearfiles.org/menu/key-issues/space-weapons/basics/introduction-weaponization-space.htm, McCoy)

Since then the military utility of space based technology has increased tremendously. During Operations Desert Shield and Desert Storm, for example, US forces relied heavily on satellites for communication, navigation and information. Warnings of SCUD missile attacks came by missile warning satellites. Ground forces used Global Positioning System receivers for navigation and positioning data. Commanders used weather data broadcast by meteorological satellites and maps derived from other space platforms. Satellites carried 90 percent of the long-distance communications in and out of the Persian Gulf region
Stopping space debris is key to national security

Ireland, 2010 (Susan, Masters degree in military art and Science specializing in military space applications, DODGING BULLETS: THE THREAT OF SPACE DEBRIS TO U.S. NATIONAL SECURITY, Embry-Riddle Aeronautical University Publications, http://dodreports.com/pdf/ada524448.pdf)
The connection between national security and space debris is significant. Private and government entities agree that mitigating the exponential growth of future debris is important. Although U.S. policy to proactively mitigate space debris is incorporated by government agencies and private industries, the viability and operational cost of launching the satellite still takes a priority over the cost of implementing every space debris mitigation measures. Therefore, even in the United States, debris mitigation may not always be fully implemented within the space industry. The growing amount of space junk has led to an increase in news reports, such as space shuttle maneuvers due to possible collisions with space debris and the slightly less spectacular debris creating event of the Russian’s Briz-M rocket stage that exploded in February 2007 adding over 1,000 pieces of debris to low Earth orbit (as depicted in chapter 1, figure 1). Despite the recent attention that space debris has received from news reports, the threat has not garnered any renewed efforts from the United States or the international community to make the space debris environment less risky through formal agreements. The lack of an international level compliance program leaves U.S. national security assets vulnerable. Whether the space asset is damaged or destroyed by orbital debris from a normal operational launch, an overt hostile act, or from a foreign non-hostile act, the event has the same end result for the United States, a disruption in service and loss of millions of dollars in production and operational costs.
Military satellites are key to US national security- laundry list 
Morgan 1995 (Richard A., “Military Use of Commercial Communication Satellites: A New Look at the Outer Space Treaty and Peaceful Purposes”, Journal of Air Law and Commerce) (Karusala)
Satellites key to military- communication and info gathering

Baldor, 2-21-2011 (Lolita, staff writer for the Washington post, Pentagon strategy stresses the importance of satellites, The Washington Post, http://www.washingtonpost.com/wp-dyn/content/article/2011/02/20/AR2011022003484.html) Matthew Romer
It’s a domain, like air, land and sea," said Gen. Kevin Chilton, who led U.S. Strategic Command until he retired late last month. "Space is not just a convenience. It's become a critical part in every other [battlefield] domain. The United States, Chilton said, needs to make sure that it protects and maintains the battlefield capabilities it gets from space, including global-positioning data, missile warning system information, and communications with fighters or unmanned drones that are providing surveillance or firing missiles against the enemy. As the United States and other countries depend more on their satellites for critical data, those assets become greater targets for their enemies. "It's prudent to anticipate that, at this point, we will not go into a future conflict with a sophisticated adversary and not expect to be challenged in the space domain," Chilton said in an interview. While the newly released strategy stresses the peaceful use of space, it also underscores the importance of satellites in waging war and deterring war."We need to ensure that we can continue to utilize space to navigate with accuracy, to communicate with certainty, to strike with precision and to see the battlefield with clarity," said William Lynn, deputy defense secretary. Lynn and other Pentagon leaders say space has become more congested, competitive and contested, and the United States needs to keep pace on all fronts.
Satellites are critical to warfare – Iraq proves

Spacy, 10-8-2003 (William, PHD in international relations, assessing the Military Utility Of Space-Based Weapons, Space Policy Institute

Security Policy Studies Program, http://www.gwu.edu/~spi/assets/docs/Security_Space_Volume.Final.pdf)
The George W. Bush administration’s emphasis on developing a ballistic missile defense (BMD) system has reenergized the debate on weaponing space. In order to pursue this effort, the U.S. unilaterally withdrew from the 1972 Anti-Ballistic Missile Treaty and cleared the way for the new Missile Defense Agency to develop a BMD system that may include orbital weapons. Other events adding relevance to the debate are conflicts highlighting the value of space-based assets in conventional warfare. Most recently, Operation Iraqi Freedom demonstrated just how critical precision weapons guided by signals from space are to modern warfare. Space-based assets also played key roles in providing the reconnaissance data and communication links that enabled the U.S. and its coalition partners to dominate the conflict. 

Losing satellites function leads to major military weakness and global economy collapse 

MacDonald (Bruce W., Council on Foreign Relations, China, space weapons, and U.S. security, pg 6) (Karusala)
The implications of these new counterspace developments for peacetime and crisis stability, as well as the conduct of warfare, are profound. The sudden major loss of satellite function would quickly throw U.S. military capabilities back twenty years or more and substantially damage the U.S. and world economies. While backup systems would partially compensate for the loss, U.S. military forces would be significantly weakened. In addition to shoring up defenses, the United States also needs to better understand China’s evolving and ambiguous space doctrine. 

Space debris kills US military power 

Andsdell10  [Megan, Master of International Science and Technology Policy program for George Washington University. “Active Space Debris Removal

http://www.princeton.edu/jpia/past-issues-1/2010/Space-Debris-Removal.pdf]

Iridium uses a constellation of sixty-six satellites to provide voice and data services to 300,000 subscribers globally. As the company keeps several spare satellites in orbit, the collision caused only brief service interruptions directly after the event (Wolf 2009). Nevertheless, the event was highly significant as it demonstrated that the current population of space objects is already sufficient to lead to accidental collisions, which, in turn, can lead to the creation of more space debris and increased risks to operational space systems. This type of progressive space debris growth is worrisome. The U.S. military, for example, relies on commercial satellites like Iridium for over 80 percent of its wartime communications (Cavossa 2006, 5). 

Destruction of US satellites destroys military communication--empirics

Hayhurst 96 (Chris, Guest author for E: The Environmental Magazine, “Garbage in orbit: debris from 40 years of space exploration presents a thorny disposal problem”, E: The Environmental Magazine, March/April 1996, http://findarticles.com/p/articles/mi_m1594/is_n2_v7/ai_18375314/?tag=mantle_skin;content) [Crystal Hou]

The U.S. satellites were most likely hit by anti-satellite weapons, or ASATs. After rocketing into space, the ASATs in effect tore a hole in America’s web of communications and reconnaissance satellites. The resulting communications blackouts have brought America’s satellite-dependent economy to a virtual standstill over the last 30 hours. For some Americans, the blackouts have been little more than a nuisance, disrupting television feeds and rendering BlackBerry messaging systems worthless. But according to the president, the breakdowns have had a dramatic and potentially devastating impact. Hundreds of flights were delayed or canceled yesterday after pilots and air-traffic controllers reported communications failures in mid-flight. The president has since grounded all commercial air traffic. Banks have been unable to keep track of money transfers, while hundreds of other businesses are unable to ship goods, which has triggered food, gas and oil shortages in pockets of the country.   Equally troubling, the Pentagon has reportedly lost contact with ships at sea and troops in the field. Although they will not confirm or deny these reports, Pentagon officials do concede that they are unable to maintain 24-hour satellite surveillance over large swaths of the earth’s surface.  

Without satellites, our military fails – GPS is ingrained into our warfighting capabilities

Hayhurst 96 (Chris, Guest author for E: The Environmental Magazine, “Garbage in orbit: debris from 40 years of space exploration presents a thorny disposal problem”, E: The Environmental Magazine, March/April 1996, http://findarticles.com/p/articles/mi_m1594/is_n2_v7/ai_18375314/?tag=mantle_skin;content) [Crystal Hou]

In a very real sense, space is America’s Achilles Heel. If, for example, a foreign power disabled or destroyed America’s Global Positioning Satellites (GPS), the attack would limit much more than a Cadillac owner’s ability to use his OnStar navigation system. As Eberhart explains, GPS is “fully integrated into the warfighting capabilities of all our services and unified commands.” According to Eberhart, “GPS has become a way of life for both our military and commercial industry.” In other words, a direct hit on a couple GPS orbiters would do serious harm to deployed forces--and America’s enemies know it.
Satellites key to military operations- self-location, navigation, and target location.

Lachow 95 (Irving, Senior Research Professor at the National Defense University's Information Resources Management College, “The GPS Dilemma: Balancing Military Risks and Economic Benefits”, International Security, Summer 1995, http://www.jstor.org/stable/2539220?seq=9) [Crystal Hou]

GPS Provides three major benefits for land-based military operations: self-location accuracy, navigation, and target location. Self-location accuracy is crucial because projectile-type weapons must be programmed to fly a given distance. The accurate positioning information provided by GPS can increase the lethality of artillery, rocket launchers, and mobile missiles by reducing their location uncertainty at launch. In addition to its high accuracy, GPS allows users to determine their location passively; that is, users can find out where they are without transmitting any signals that could be detected and targeted by enemy forces. Improved self-location information can also reduce fratricide (unintentional attacks on one’s own forces) if it is processed effectively, which depends on the command, control, communications, and intelligence (C3I) capabilities of a given military. Accurate navigation information provided by GPS can be crucial in environments where other navigation methods falter. For example, GPS was an invaluable asset to U.S. Forces during the Gulf War because they were operating in a featureless terrain. Good quality navigation information can also increase the movement rate of ground troops. Ground forces using GPS might be able to improve the coordination of their movements and attacks. However, many developing nations may not have the necessary prerequesites – including equipment and training – to take full advantage of the information provided by GPS. The third benefit that land forces can gain through the use of GPS is accurate target location. The drawback of this application is that a GPS receiver must be located at or near a target to determine its coordinates. It is unlikely that Third World forces would be able to get close enough to use GPS to target US mobile forces. However, fixed facilities such as docks, airfields, and warehouses could be pre-targeted with GPS receivers before a conflict began.

Economy

Failure of our satellite system have devastating impacts including food, gas, and oil shortages.

Dowd 2 (Alan W, senior fellow at the Sagamore Institute for Policy Research, “Taking the High Ground: The U.S. Military Marches into Space”, Hudson Institute, Nov. 22, 2002, http://www.hudson.org/index.cfm?fuseaction=publication_details&id=2094&pubType=HI_Articles) [Crystal Hou]

NEWS ITEM–Calling it “the military equivalent of a Pearl Harbor in space and the psychological equivalent of another September 11,” the president confirmed that several U.S. satellites were attacked and destroyed last night without warning or provocation. Citing national security and operational secrecy, the president refused to share the exact number or type of satellites that have been hit. Nor would he offer any clues as to the country responsible for the attacks.   But he did provide information about the attacks themselves. According to the president, “Four days ago, the U.S. Space Command in Colorado reported a series of unannounced launches by a hostile nation. Soon after these launches, U.S. satellites began to encounter serious problems relaying information to and from earth.” Minutes after the first satellite was hit, Pentagon officials informed the president that a number of U.S. commercial and military satellites had indeed been attacked by a foreign government.   The U.S. satellites were most likely hit by anti-satellite weapons, or ASATs. After rocketing into space, the ASATs in effect tore a hole in America’s web of communications and reconnaissance satellites. The resulting communications blackouts have brought America’s satellite-dependent economy to a virtual standstill over the last 30 hours. For some Americans, the blackouts have been little more than a nuisance, disrupting television feeds and rendering BlackBerry messaging systems worthless. But according to the president, the breakdowns have had a dramatic and potentially devastating impact. Hundreds of flights were delayed or canceled yesterday after pilots and air-traffic controllers reported communications failures in mid-flight. The president has since grounded all commercial air traffic. Banks have been unable to keep track of money transfers, while hundreds of other businesses are unable to ship goods, which has triggered food, gas and oil shortages in pockets of the country. 

Increased space debris risks collapsing every sector of the economy

Ansdell 2010 
[Megan – graduate student @ George Washington University, “Active Space Debris Removal”, Princeton Publications, 
http://www.princeton.edu/jpia/past-issues-1/2010/Space-Debris-Removal.pdf]

Although the probability of catastrophic collisions caused by space debris has increased over the years, it remains relatively low and there have been only four known collisions between objects larger than ten centimeters (Wright 2009, 6). Nevertheless, the real concern is the predicted runaway growth of space debris over the coming decades. Such uncontrolled growth would prohibit the ability of satellites to provide their services, many of which are now widely used by the global community. Indeed, in a testimony to Congress for a hearing on “Keeping the Space Environment Safe for Civil and Commercial Uses,” the Director of the Space Policy Institute at George Washington University, Dr. Scott Pace, stated that, …space systems such as satellite communications, environmental monitoring, and global navigation satellite systems are crucial to the productivity of many types of national and international infrastructures such as air, sea, and highway transportation, oil and gas pipelines, ﬁnancial networks, and global communications (Pace 2009).  
Space debris damage can reach billions of dollars in costs
Campbell 00 (Colonel Jonathan, Center for Strategy and Technology, Air War College, “Using Lasers in Space:  Laser Orbital Debris Removal and  Asteroid Deflection, Occasional Paper No. 20, December 2000, http://www.au.af.mil/au/awc/awcgate/cst/csat20.pdf) [Crystal Hou]
The use of space is vital for future economic and political power for many reasons. Since an impact from a meteorite, asteroid, or comet  would he an unimaginable catastrophe, we have little choice but to deal  with this threat. On a lesser scale, the threat of orbital debris to spacecraft raises important economic questions. While there are many risks with spaceflight, we must decide at what threshold the risks are too  high and action s necessary. That threshold must balance the possible  impact to the mission, resources available to accomplish that mission,  and the technical arid cost feasibility of reducing that risk.  In addition, that threshold must balance all of the risks that are associated with a mission. In other words, if there is a practical way to reduce risk, then it is probably prudent to do so. The purpose of this study is to describe one  solution for reducing the risk posed by orbital debris.  Presently, there are significant quantities of orbit debris in all sizes, altitudes, and inclinations. However, the debris ranges in size from the microscopic to several meters, including worn out satellites arid upper stages of rockets, and fortunately there are many more small objects than large ones. The typical closing velocities for a collision with orbital  debris are on the order of 20,000 mph, which means that a collision with a satellite would likely end its useful service life at costs that exceed one  billion dollars. 

US needs satellites for econ and military power 

Ireland, 2010 (Susan, Masters degree in military art and Science specializing in military space applications, DODGING BULLETS: THE THREAT OF SPACE DEBRIS TO U.S. NATIONAL SECURITY, Embry-Riddle Aeronautical University Publications, http://dodreports.com/pdf/ada524448.pdf)

Many reports have proven that the United States is more dependent on space than any other nation.23 Global Cooperation: Challenges and Opportunities in the Twenty-First Century, published in 2006, describe a nation’s need for using space technologies as a principle asset for leading in contemporary and global affairs. “From accurate weather forecasting and news to strategic resource, environmental and military planning – the capacity provided by space technology is increasingly available at some level to all societies, making its impact both more profound and accepted as yet another indispensable element of modernity Space systems are often the unnamed means working in the background that help maintain the economy and security of the United States. 

The loss of US satellites would cost billions and destroy the economy

Imburgia 2011(Joseph S., author in Vanderbilt Journal of Transnational Law; “Space Debris and Its Threat to National Security: A Proposal for a Binding International Agreement to Clean Up the Junk.” May 2011 http://web.ebscohost.com/ehost/detail?sid=6e7410a9-26b2-454c-a808-c656e99bad12%40sessionmgr15&vid=2&hid=15&bdata=JnNpdGU9ZWhvc3QtbGl2ZQ%3d%3d S1H) Matthew Romer
Because so much of the United States’ security depends on satellites, these integral space-based capabilities would, therefore, be costly to lose. That loss would be felt in more than just the security arena. Due to the steep price tags attached to some of the national space security platforms, the economic loss of a satellite due to space debris would also be significant. For example, a pair of new Global Positioning Satellites (GPS), which provides valuable targeting and battle space awareness to military commanders, costs $1.5 billion.166 Accordingly, if a piece of space debris destroys one of these satellites, $750 million could be lost instantly. Additionally, NASA invests billions of dollars annually in space assets. Congress provided NASA with $18.3 billion to spend on space utilization and exploration for fiscal year 2010, and it provided $17.7 billion for fiscal year 2011.167 Air Force General (retired) Ronald E. Keys, former Commander of Air Combat Command, summed it up best, stating that a great deal “rides on space-borne satellites.”168 Because these space capabilities are so costly yet so vital to the United States’ national security and economic well-being, the preservation of these space capabilities should also be vital  
The loss of US satellites cause massive damage to the US economy

Akir, 6- 04 (Doctoral Student, Space Security:  Possible Issues & Potential Solutions, Ohio Journal of Space Communication, http://spacejournal.ohio.edu/issue6/pdf/ziad.pdf. DT) Matthew Romer
Economic sectors such as telecommunication;, energy and utilities; transportation; and banking and finance; rely on satellite systems. Damage to satellite operations will cause huge and painful monitory losses to the operators of such services. The more dependent countries become on the information and services provided by satellites, the more significant the impact of failure are sure to be. For a country such as the United States, an attack on its commercial satellite systems will create an “Information Pearl Harbor.” Such an attack can damage the U.S. economy via its financial markets. Moreover, economic consequences can also be due to hijacking satellite links that provide telephony and television broadcast.

US-Russian Relations

US has told Russia to not create space debris- plan hurts relations and sparks resentment

MATTHEWS 11 (William, editor for Defense News, Keep space debris free: Us-congress told, Defense News, March 20 2011, http://www.defensenews.com/story.php?i=3999596&c=AIR&s=TOP)

China showed it can destroy an orbiting satellite, so did the United States. Now Russia wants that capability, too.  The proliferation of anti-satellite weapons will pose serious problems for the space-dependent U.S. military and the U.S. economy, space experts told a House subcommittee.  Satellites are critical to the United States for such essential services as banking, telecommunications, utilities, transportation, homeland security, even agriculture, retired Air Force Maj. Gen. James Armor told the House Armed Services strategic forces subcommittee March 18.  For the military, satellites have become indispensable for activities ranging from intelligence-gathering to communications and navigation, he said.  "There is a risk that China or another adversary could exploit this fast-growing U.S. dependence on space in a war to greatly weaken U.S. military and economic power," said Bruce MacDonald of the Council on Foreign Relations.  What's the United States to do? One thing not to do is to promote an arms race in space, MacDonald said.  Since 2006, U.S. policy has declared space to be a "vital national interest." That means the United States can deny others the use of space if that use is deemed hostile to the United States, MacDonald said.  "But attacking others' space capabilities invites attacks on our own," he said. U.S. policy-makers must be careful not to develop anti-satellite capabilities or policies that are likely to provoke retaliation against U.S. space assets, he said.  "If we can maintain space deterrence by other than offensive means, we should certainly do so," he said. "If there are no other feasible alternatives, then we should develop a limited offensive capability in a deterrence context."  A key consideration for anti-satellite capabilities is to avoid creating more space debris, MacDonald said. He called for a ban on kinetic energy anti-satellite weapons that destroy satellites by smashing into them, creating a cloud of orbiting fragments.  "No nation benefits more from space or has more to lose if space becomes a shooting gallery than the United States," said Michael Krepon of the Henry Stimson Center.  "It's so easy to mess up space," he said. "Space dominance is extremely hard to achieve in a debris-strewn environment, and it's not difficult for weaker adversaries to create debris fields in space."  The United States should seek a halt to "destructive ASAT tests," he said.  Satellites may be disabled without creating debris by using lasers, microwave and cyber weapons, MacDonald said. China is believed to be developing those in addition to its capability to destroy satellites with missiles.  It is unclear what kind anti-satellite technology Russia intends to pursue.  In early March, Gen. Valentin Popovkin, a deputy defense minister, was quoted as saying Russia is developing ASAT capability because "we can't sit back and quietly watch others doing that."  In February 2008, the missile launched from a U.S. Navy ship destroyed a U.S. spy satellite that was about to fall out of orbit. The U.S. ASAT demonstration followed China's 2007 missile shot that destroyed a dead Chinese satellite.  The Chinese shot created more than 1 million pieces of debris.  More debris was created Feb. 10 when a deactivated Russian communications satellite collided with an operational U.S. Iridium 33 over Siberia.  "Our primary enemy is debris," Krepon said. If it continues to accumulate, debris will threaten manned space operations, he warned.  Even small bits of debris can be deadly in space. In low-Earth orbit, "space debris travels at 10 times the speed of a rifle bullet," Krepon said. "A piece of debris the size of a child's marble could strike a satellite with approximately the same energy as a 1-ton safe dropped from a five-story building."  Krepon called for an international treaty that bans destructive activity in space that adds to debris 

Satellites – Global Warming Module

Satellites key to monitor runaway warming 

Leech 9 (Eric, “Global Warming Tracking Satellite Crash May Set Global Warming Research Back Several Years!” Treehugger: A Discovery Company, http://www.treehugger.com/files/2009/03/global-warming-tracking-satellite-crash-may-set-global-warming-research-back-several-years.php) (Karusala)

The Taurus XL crashed last Tuesday, postponing a 9-year, $280 million project which would have allowed Colorado State University (CSU) researchers to track carbon dioxide emissions and global warming over the course of the next two years. The rocket blasted off at 3AM (MT), Thursday from the California Vandenberg Air Force Base and then shortly crashed down near Antarctica. The protective cover failed to depart the rocket during flight, which added too much weight for it to reach orbit. This setback could bring us back several years as far as earth studies go. The Project at a Glance The really neat part of this project, was that researchers were going to be able to at long last put some fact or fiction to the claims of how carbon dioxide is affecting global warming using a specially designed satellite. It was set to accomplish this by tracking the carbon dioxide deposits of oil, vehicles, coal plants, and various natural gas sources. The satellite would have been able to track just how much of these deposits were used by plants, soil, and the ocean, and how much were left over as excess. National Academy of Sciences has already warned that NASA's study of Earth is falling way behind, and aging satellites and non-existent missions are the main culprit. So what's NASA spending all their money on? Finding new planets and lifeforms rather than worrying about the one right under their our own nose. Not that there is anything wrong with that, but that makes the failure of this mission, which had so much riding on it, that much worse!

Runaway global warming leads to mass extinction 

Ingham 6/18/3 (John, is an environmental editor, “SCIENTISTS SAY GLOBAL WARMING COULD LEAD TO MASS EXTINCTION; WE'RE DOOMED,” The Express, Lexis-Nexis) (Karusala)
BRITISH scientists have issued a Doomsday warning about the threat posed by global warming. They claim soaring temperatures could trigger one of the worst mass extinctions in history. Professor Michael Benton, Bristol University's Head of Earth Sciences, charts in a new book how a 6C rise in global temperature wiped out 95 per cent of all species at the end of the Permian Period 251million years ago. The rise took place over hundreds of thousands of years. But United Nations scientists have forecast that modern global warming will increase temperatures by up to 6C over the next 100 years. Conditions at the end of the Permian Period, when volcanic eruptions fuelled a "runaway greenhouse effect", were so severe that only one species of large land animal lived and it took 100million years for species diversity to return to former levels. Professor Benton, author of When Life Nearly Died, said: "The end-Permian crisis nearly marked the end of life. Geologists are only now coming to appreciate the severity of this global catastrophe and understanding how and why so many species died off so quickly. "Modern global warming could trigger a new mass extinction. There's a lot of evidence that human activity is causing extinctions. We can already see changes in weather. "The temperature rise in the Permian Period took place over hundreds of thousands of years. "Modern global warming is forecast to produce similar temperature increases much more quickly." Professor Benton was backed up by author Mark Lynas, who said: "This is a global emergency. We are heading for a disaster and yet the world is still on fossil fuel autopilot." Global warming is widely blamed on the burning of fuels like coal and oil, which release greenhouse gases such as carbon dioxide. They trap the sun's heat, forcing up temperatures.
Ozone Module
SPACE DEBRIS LEADS TO OZONE DEPLETION 

David 07 [Leonard. Senior Space Writer Junk May be Harming Earth’s Atmosphere February 02 2007 
http://www.foxnews.com/story/0,2933,520661,00.html] KHO

There is growing appreciation that outer space has become a trash bin, with the Earth encircled by dead or dying spacecraft, along with menacing bits of orbital clutter — some of which burns up in the planet's atmosphere. The big news of late was a smashup of a commercial Iridium satellite with a defunct Russian spacecraft earlier this year. Then there was that 2007 anti-satellite test by China, purposely destroying one of its aging weather satellites. These events produced large debris fields in space — adding to the swamp of cosmic compost. But I sense a line of research that needs exploring: The overall impact of human-made orbital debris, solid and liquid propellant discharges, and other space age substance abuse that winds up in a high-speed dive through Earth's atmosphere. As for total mass of uncontrolled objects that re-enter each year — it's in the range of 70 — 80 metric tons. And that's the trackable, big stuff — never mind smaller bits of orbital jetsam like bubbles of still-radioactive coolant that has been leaked from old nuclear-powered Soviet satellites. One study team that looked into the impact of de-orbiting space debris on stratospheric ozone issued their findings back in 1994. The work was done by an aerospace industry firm for the Environmental Management Division of the Space and Missile Systems Center. They reported that objects re-entering the atmosphere can affect ozone in several ways, but not on a significant level globally. Indeed, as an object plows through the Earth's stratosphere , a shock wave is created that produces nitric oxide, a known cause of ozone depletion. Spacecraft and rocket motors are composed of metal alloys and composite materials that melt away during re-entry. The researchers found that these materials, as they undergo intense heating, also form chemicals that react directly or indirectly to consume ozone.

And, extinction

Festive Earth Society 2008  [“The Ozone Layer,” February 26,  http://festiveearth.com/content/view/96/54/index.html]
The ozone layer is essential for human life.  It is able to absorb much harmful ultraviolet radiation, preventing penetration to the earths surface.  Ultraviolet radiation (UV) is defined as radiation with wavelengths between 290-320 nanometers, which are harmful to life because this radiation can enter cells and destroy the deoxyribonucleic acid (DNA) of many life forms on planet earth.  In a sense, the ozone layer can be thought of as a UV filter or our planets built in sunscreen (Geocities.com, 1998).  Without the ozone layer, UV radiation would not be filtered as it reached the surface of the earth.  If this happened, cancer would break out and all of the living civilizations, and all species on earth would be in jeopardy (Geocities.com, 1998).  Thus, the ozone layer essentially allows life, as we know it, to exist.  

Ozone Impact exts.
Space debris burns up atmosphere- causes ozone depletion
NEMIROFF AND BONNELL 10 (Robert Nemiroff is an Astrophysicist at Michigan Tech, Jerry Bonnell has a Phd in astronomy from Maryland University and works at NASA, Earth Science, 2010, http://www1.fccj.cc.fl.us/pacrews/atmosphere2.htm)

Layers of the atmosphere are based on change in temperature. Temperature decreases as you rise in the troposphere. Temperature increases as you rise in the stratosphere. Temperature decreases as you rise in the Mesosphere. Temperature decreases as you rise in the thermosphere.  Weather occurs in the troposphere.  As molecules spread out there is less conduction and the air cools adiabatically. Hot air rises and cools through convection. Convection is what gives us the weather. The Earth is heated from the bottom up through infrared radiation.  Ultraviolet light is filtered out in the stratosphere (ozone layer). Absorbed ultraviolet radiation causes this layer to heat up.   The mesosphere cools with altitude just like the troposphere (-139o F). Space debris burns up in this layer due to friction with the atmosphere.  The thermosphere blocks most of the harmful cosmic radiation (x-rays, gamma rays and some uv rays) coming from the Sun. The temperature approaches 1830o. Molecules move fast but the amount of heat energy is very low.  Ionized gases generate Aurora near the poles. The thermosphere gradually fades to space   

Natural Disasters

A loss of space infrastructure could lead to deaths through the inability to track natural disasters 

Akir, 6- 04 (Doctoral Student, Space Security:  Possible Issues & Potential Solutions, Ohio Journal of Space Communication, http://spacejournal.ohio.edu/issue6/pdf/ziad.pdf. DT) Matthew Romer
Besides the economic consequences, human lives are at risk due to space systems insecurity. Satellites are used to detect and forecast natural disasters such as storms and tornados. These phenomena can be deadly when societies cannot predict their movement and take precautionary measures ahead of time. Satellites have been doing a good job tracking weather systems and helping forecast hurricanes, tornados, and floods. Remote sensing satellites have been used to study the earth layers and can sometimes help predict earthquakes. Human participants in space projects can also be at risk. Among the best examples are the Challenger and Columbia Space Shuttle crews who lost their lives due to the failure of their spacecraft. The International Space Station (IIS) and the grounded Russian Space Station (MIR) before it housed humans for extended periods of time. 

Natural disasters kill millions of humans and animals

The Statesmen 5/23/2 (“UN ENVIRONMENT REPORT LISTS EARTH'S WOES,” Lexis-Nexis) (Karusala)

LONDON, May 22. - A quarter of the world's mammal species could face extinction within 30 years, the United Nations said today in a comprehensive overview of the state of the global environment. The Global Environment Outlook-3 report depicts an increasingly volatile world in which ever-more-severe natural disasters and environmental degradation will endanger millions of humans as well as plant and animal species. The report, released by the United Nations Environment Programme in advance of this summer's UN World Summit on Sustainable Development, is based on contributions from more than 1,000 scientists at collaborating centres around the world, compiled by the Nairobi, Kenya-based UN agency. It assesses environmental changes over the past 30 years and looks ahead to the next three decades. The report says the world's bio-diversity is under threat, with 1,130 of the more than 4,000 mammal species and 1,183 of the 10, 000 birds regarded as globally threatened - meaning they could become extinct but are not necessarily under immediate threat of extinction. Among the most critically threatened are the black rhinoceros of Africa, the Siberian tiger and the Amur leopard of Asia. 

Disease

Satellites key to prevent disease pandemics 

Conrad 1 (E.R., works in Computer Science and Telecommunications at National Research Council, “Developing Digital Neural Networks For Worldwide Disease Tracking and Prevention,” Workshop at the National Academies. PDF) (Karusala) 

Experts consider rapid and reliable communication between national and international public health agencies essential to an effective response to the threat of infectious disease. Communication of disease conditions between public and animal health communities−including those dealing with domestic animals, wildlife, and other animals such as zoo animals−is very weak and hinders tracking of emerging infectious diseases. As noted earlier, disease reporting from these sectors may be an early warning that a new disease has been introduced into the environment. Reducing the time between the first confirmed cases to public alerts relies on an unbroken information chain and faster reporting structures. But much of the data are scattered in disparate silos across agencies or trapped on paper. Now some public health programs are using wireless data input, handheld computers, laboratory networks, and even satellite technology to achieve real-time information exchange. The Pennsylvania system proves that handheld computers using GIS software can play a significant role in helping governments respond to disease outbreaks by allowing decision-makers to determine if response strategies are having the desired effect. It has been estimated that this system reduces throughput process time by 40 to 50 percent. The use of a system similar to the one used in Pennsylvania shows significant promise for the national, state, and local governments, the World Health Organization, the United Nations, and the private sector. An integrated tracking system, such as this one, would enhance a nation's ability to respond to any infectious disease threat, whether natural or intentional

***Impact Calculus Helpers***

Probability

The probability of our impacts only increase with the plan- impact is linear 
Hsu 12/23/10 (Jeremy, “Space Junk Rivals Weapons as a Major Threat,” Space.com, http://www.space.com/10537-space-junk-rivals-weapons-major-threat.html) (Karusala)
These objects could do serious damage to working spacecraft if they were to hit them, and might even pose a risk to people and property on the ground if they fall back to Earth and are large enough to survive re-entering the atmosphere. The new Space Security 2010 report released by the Space Security Index, an international research consortium, represented space debris as a primary issue. Similar recognition of the orbital trash threat also emerged in the U.S. national space policy unveiled by President Obama in June 2010. Such growing awareness of the space debris problem builds on stark warnings issued in past years by scientists and military commanders, experts said. It could also pave the way for U.S. agencies and others to better figure out how to clean up Earth orbit. Consideration of space debris as a major threat may cause the United States to take a more global view on the threat of space weapons, said Brian Weeden, a former U.S. Air Force orbital analyst and now technical adviser for the Secure World Foundation, an organization dedicated to the sustainable use of space. "This is an important realization, because before that much of the security focus was on threats from hostile actors in space," Weeden explained. "This is the first [national policy] recognition that threats can come from the space environment and nonhostile events." All those bits of garbage in space could eventually create a floating artificial barrier that endangers spaceflight for any nation, experts said. The space debris swarm Even fictional space navigator Han Solo might prefer to risk turbolaser blasts from Imperial starships rather than hazard Earth's growing cloud of space debris, where objects whiz by at up to 4.8 miles per second (7.8 km/s). The possibility of a damaging collision between spacecraft and orbital junk only continues to grow with more functional and nonfunctional hardware flying above Earth. Both the International Space Station and space shuttle missions have been forced to dodge space debris in the past. More than 21,000 objects larger than 4 inches (10 centimeters) in diameter are being tracked by the Department of Defense's U.S. Space Surveillance Network. Estimates suggest there are more than 300,000 objects larger than 0.4 inches (1 cm), not including several million smaller pieces. "The shuttle was more likely to be wiped out by something you didn't see than something you were dodging," said Donald Kessler, a former NASA researcher and now an orbital debris and meteoroid consultant in Asheville, N.C. But the problem has become much worse since Kessler began studying the issue decades ago with Burton Cour-Palais, a fellow NASA researcher. Their 1978 research described how the debris cloud might continue expanding on its own because of an ever-higher probability of collisions that built upon each past collision. The Kessler Syndrome That prediction, known as the Kessler Syndrome, may have already been realized. China's intentional destruction of an aging weather satellite during a 2007 anti-satellite test created about 2,500 pieces of new debris in Earth orbit. More recently, a U.S. Iridium communications satellite and a defunct Soviet Cosmos spacecraft were destroyed in an unintended head-on collision in 2009. That incident added more than 1,000 pieces of trackable debris to the mess, adding to the number of possible targets and therefore upping the chances of future collisions. The overall trackable amount of space debris grew by about 15.6 percent, according to the Space Security 2010 report.
Space Junk strikes are real and probable. 

AFP 2011 [ Nasa Tracking Space Debris in July20 2011 http://www.google.com/hostednews/afp/article/ALeqM5i-RO6UQphdkeHr2lthKgLbyW3MLA?docId=CNG.fc6f3d0f38de85bec80c4d54825557ae.391]
WASHINGTON — The US space agency is tracking a piece of space junk that could be on a path toward the International Space Station, where the shuttle Atlantis has just docked on its final mission, NASA said Sunday. However, NASA is not ready to say for sure whether the object is projected to collide with the shuttle and station, though the paths were likely to cross on Tuesday, said deputy manager of the space shuttle program LeRoy Cain. "What we were told today is very preliminary," Cain said. "It is a potential right now." Cain said he was unaware what size the object may be, but expected more information later Sunday or Monday. Tuesday is the scheduled day for a spacewalk by two US astronauts aboard the ISS as part of Expedition 28. On June 28, a piece of space debris narrowly missed the ISS in a rare incident that forced the six-member crew to scramble to their rescue craft, space agency officials said. The high-speed object hurtled toward the orbiting lab and likely missed it by just 1,100 feet (335 meters). The crew moved to shelter inside two Soyuz spacecraft 18 minutes before the debris was expected to pass, NASA said. "It was probably the closest object that has actually come by the space station," NASA's associate administrator for space operations, Bill Gerstenmaier, said afterward. "We didn't have any information that it was coming until it was very, very close." The size of the space junk remains unknown and no harm was done by its fly-by. 

Debris increases exponentially- collisions 

David 11 (Leonard, Reporter for Space.com, past editor-in-chief of the National Space Society's Ad Astra and Space World magazines, “Ugly truth of space junk: No feasible solutions”, Msnbc.com, May 10, 2011, http://www.msnbc.msn.com/id/42975224/ns/technology_and_science-space/t/ugly-truth-space-junk-no-feasible-solutions/) 
From a probability point of view, Shelton added, smaller satellites, more debris, more debris is going to run into more debris, creating more debris. "It may be a pretty tough neighborhood," Shelton continued, in low-Earth orbit and geosynchronous Earth orbit "in the not too distant future." 

Space debris collision very likely 

Pearson 10 [Jerome, President of STAR inc, develops spacecraft, aircrafts concepts for DOD and NASA. Developed earth and Lunar Elevators 2010 Removing Debris In Space www.tbp.org/pages/publications/Bent/Features/SP10Pearson.pdf] kho 

There have already been four recorded collisions with space debris. In 1991, the Russian satellite Cosmos 1934 collided with debris from Cosmos 926. In 1996, the French satellite Cerise was hit by a debris object. The next identified event was the 2005 collision between Thor Burner and debris from a Chinese long-march rocket. On February 10, 2009, the Iridium 33 satellite was destroyed in a collision with Cosmos 1421. Major collisions are now predicted to occur about every five years. There have also been deliberate acts that caused debris, most notably the Chinese anti-satellite weapon test of January 11, 2007, which destroyed an aging Chinese weather satellite, Fenyung 1-C. The collision was purely kinetic,

without explosives, and caused a debris cloud of about 900 tracked objects and perhaps 35,000 bits larger than 1 cm. The debris objects ranged from 200 to 3,850 km in altitude and endangered all satellites in LEO. The U.S. also tested anti-satellite weapons in 1985 and in early 2008, the latter to destroy a malfunctioning spy satellite, but these were at lower altitudes and produced far less debris than the Chinese test. Because of the international outcry over the Chinese test, no other tests like these are expected. 

Magnitude

Space debris destroys all other uses of space due to exponential growth 

The Atlantic 98 (The Atlantic Journal, “The Danger of Space Junk”, July 1998, http://www.theatlantic.com/magazine/archive/1998/07/the-danger-of-space-junk/6691/)

Everything that human beings launch high enough into space will ultimately end up like that shattered satellite. As long as an object is above the last traces of Earth's atmosphere, it will stay in orbit for thousands or even millions of years. Eventually, whether a month or a millennium after launch, it will hit one of the millions of other objects orbiting Earth. That collision will generate new fragments, like the ones in McKnight's picture, which will go whirling around the planet until they, too, are involved in collisions. Over time everything in Earth's orbit will be ground into celestial scrap. 

Even the smallest pieces of debris can be life threatening
Gutteridge, 1998, (Adam, Special reports writer for the Financial Post, “SPACE JUNK: Space is the final frontier - for litter. Fragments from exploded rocket stages, expired satellites, paint chips, an astronaut's glove - all are floating weightlessly, but not harmlessly, up there”, May 23, 1998, http://www.lexisnexis.com.turing.library.northwestern.edu/hottopics/lnacademic/, Lexis) [Waxman]

The debris can be anything from a tiny paint chip that flakes off a spacecraft to fragments of an exploded rocket's upper stage to a derelict satellite or an astronaut's discarded glove.  Although these sound harmless, they can be deadly. They travel at incredible speeds - 10 kilometres a second on average at the Space Shuttle's altitude, for example. That's far faster than a speeding bullet, and the force when it hits another object is tremendous.  'At 15,000 kilometres an hour, an object the size of a bread box could be catastrophic,' says Navy Lieut. Brian Smith, an orbital analyst at the U.S. Space Command's Cheyenne Mountain Operations Centre, which tracks debris.  Objects that would be considered minuscule assume grotesque significance in space. A paint flake one-tenth of a millimetre in size, for example, can punch a hole through an astronaut's space suit. A piece of debris half a millimetre in size can penetrate the Space Shuttle's radiator tubes. One five millimetres across can slam through the crew's cabin causing a catastrophic depressurization.  Even if an object does not penetrate the spacecraft, it can cause dents that peel off materials on the inside, wreaking havoc with the working of the vehicle.  The hazard from meteroids and orbital debris is, on some missions, the single greatest threat to the shuttle and crew, slightly larger than the hazard from ascent, writes astronaut Rick Hauck in a National Research Council report, Protecting the Space Shuttle from Meteroids and Orbital Debris.  The threat from space junk is poorly understood. Data on space junk are grossly inadequate. Millions of small objects are not catalogued and tracked. Pieces smaller than a softball don't show up in the inventory of the U.S. Space Command, which is tracking just 8,767 of the objects, using a global network of radar and optical sensors. 

***2NC***

AT: Space Debris Inevitable

Space Debris in space not inevitable - 4 reasons 

1) Technology that can get rid of space debris has existed over a decade – ground based lasers destroys satellites

Campbell 2000 [Jonathon is a colonel in the United States Air Force Reserve December 2000 "Using Lasers in Space" http://www.au.af.mil/au/awc/awcgate/cst/csat20.pdf] KEVIN HO YEAHH
Claude Phipps suggested the use of laser propulsion with a ground-based pulsed laser as a solution to the orbital debris problem in 1994 (Phipps 1994). The Orion Project, which was a study conducted by NASA and the USAF in 1995-96, concluded that the concept of using ground-based lasers for removing orbital debris is feasible and cost effective relative to the cost of placing objects in orbit . This study presents an analysis of the debris removal concept, and a plan for developing the technology for removing orbital debris with near-Earth lasers. This study begins with an analysis of the cost of a laser orbital debris removal system as the first step toward establishing the cost-effectiveness of this concept. This study then investigates the requirements for using laser propulsion for the diverse ensemble of debris particles in orbit. The following section demonstrates that the adaptive optics requirement for debris removal is within technological reach. After demonstrating that laser systems can effectively remove debris from orbit with the proper engagement strategy, the study concludes with a proposal to develop the technology for debris removal and advance that technology for laser space propulsion.

2. Russia can remove the space debris 

Heimbuch 2010 [Jaymi , staff writer November 29. 2010 "Russia Inevesting $2 Billion in Space Debris Removal" www.treehugger.com/files/2010/11/russia-investing-2-billion-in-space-debris-removal.php] KEVIN HO YEAAA
We've seen some crazy ideas for getting rid of space debris, a problem that sounds absurd in itself but is actually a real issue for satellites and even astronauts in the International Space Station. However, Russia is set on a concept that they think is worth serious investment -- about a $2 billion investment. Energia, Russia's space corporation, is planning to build a "pod" that will knock junk out of orbit and back down to earth. According to Fast Company, the pod will have a nuclear power core to keep it running for about 15 years while it orbits the earth knocking defunct satellites out of orbit so that it can either burn up in the atmosphere or drop into the ocean (hopefully not on somewhere populated...). The pod will be constructed by 2020 and the company hopes it will be in operation by 2013. One of the company's representatives, Victor Sinyavsky, states "The corporation promised to clean up the space in ten years by collecting about 600 defunct satellites on the same geosynchronous orbit and sinking them into the ocean subsequently,"Space Daily reports. This seems like a more legitimate idea than others we've heard of, including shooting junk with water or using giant nets. Silly as it sounds, concepts for removing space debris are getting serious attention as the area around our planet is increasingly clogged with everything from old satellites to spacecraft parts. 
3.  US moving to cleaning up space debris
DAVID 2009

[Leonard, winner of the National Space Club Press Award, Space News, September 25, 
http://www.spacenews.com/civil/orbital-debris-cleanup-takes-center-stage.html]
The U.S. Defense Advanced Research Projects Agency (DARPA) and NASA are preparing to co-host an international conference this year focused on ridding space of manmade debris endangering spacecraft orbiting the Earth. Wade Pulliam, a DARPA program manager helping organize the conference, said the Dec. 8-10 gathering will be the first conference “solely dedicated to addressing the issues and challenges involved with removing manmade orbital debris from Earth orbit.” In advance of the conference, DARPA is asking all comers to send in ideas for clearing away manmade space debris ranging in size from as small as a millimeter to as large as spent rocket bodies and defunct satellites. A formal request for information was issued Sept. 17 with responses due Oct. 30. Speaking at the American Institute of Aeronautics and Astronautics’ Space 2009 conference here the same day DARPA put out the call for ideas, Pulliam and other orbital debris experts said the challenges associated with removal are both technical and political.  

4.   Japan developing space debris cleanup tech

ROACH 11 (John, Japan to go fishing...for space debris, Cosmic Log, msnbc.com, Feb 8 2011, http://cosmiclog.msnbc.msn.com/_news/2011/02/08/6012105-japan-to-go-fishingfor-space-debris)

Japan's space agency is reportedly teaming up with a fishing net manufacturer to catch and remove debris from Earth orbit, where it poses a threat to spacecraft, astronauts and satellites.  The space fishing net would span several kilometers and be made of thin metal wires. As it scoops up space debris, it will be charged with electricity, allowing Earth's magnetic field to reel in the haul and eventually burn it up in Earth's atmosphere, The Telegraph reports.  "You've got a charged object moving in a magnetic field. By the laws of physics, you are going to have a force, which is going to change its orbit," Brian Weeden, a former U.S. Air Force orbital analyst who is now a technical advisor for the Secure World Foundation, explained to me today. Though Weeden is not familiar with the specifics of the Japan Aerospace Exploration Agency's fishing net plan, the space debris expert said the concept fits in with a class of ideas under consideration to remove junk from space.  A key innovation of the JAXA concept, he noted, is that it "solves the fuel problem. You don't have to carry fuel onboard; you just have to have a way of generating electricity, which you can do at those altitudes with solar panels."   

AT: Tracking Solves

Small space debris undetectable- causes lethal damage to satellites 

Crowther 3 (Richard, Prof. of the Science and Technology Facilities Council, Head of Space Technology at the Rutherford Appleton Laboratory, consultant to the ESA on the subjects of orbital debris and planetary protection, “Orbital Debris: A Growing Threat to Space Operations”, Royal Society, Jan. 2003, http://www.jstor.org/stable/3559307)
The man made orbital debris population is growing rapidly, dominating the meteoroid environment in all but the micrometer size range. Of most concern are objects between 1 cm and 10 cm, referred to as the lethal population as they cannot be tracked or catalogued and can cause catastrophic damage when colliding with a satellite. In order to address this problem, a series of mitigation measures have been identified to protect spacecraft from the existing debris population, and to minimize the future growth of objects in orbit. This paper outlines the current status of the environment and discusses some of the measures proposed.

The only way to avoid the impacts is to limit the objects in orbit

Crowther 3 (Richard, Prof. of the Science and Technology Facilities Council, Head of Space Technology at the Rutherford Appleton Laboratory, consultant to the ESA on the subjects of orbital debris and planetary protection, “Orbital Debris: A Growing Threat to Space Operations”, Royal Society, Jan. 2003, http://www.jstor.org/stable/3559307)
The only cost-effective option in the longer term is to seek to limit the number of objects in orbit, to minimize the probability of collision. At the current time it is not feasible to retrieve objects from orbit; those satellites returned to Earth by the Shuttle were designed to be carried in the cargo bay, were generally of US origin and were within the altitude and inclination range of the Shuttle.

Space debris impossible to solve in any other way- must start minimizing space operations 

David 11 (Leonard, Reporter for Space.com, past editor-in-chief of the National Space Society's Ad Astra and Space World magazines, “Ugly truth of space junk: No feasible solutions”, Msnbc.com, May 10, 2011, http://www.msnbc.msn.com/id/42975224/ns/technology_and_science-space/t/ugly-truth-space-junk-no-feasible-solutions/)

When asked if the U.S. Air Force plans on funding space debris mitigation capability, Shelton responded: "We haven’t found a way yet that is affordable and gives us any hope for mitigating space debris. The best we can do, we believe, is to minimize debris as we go forward with our operations. As we think about how we launch things, as we deploy satellites, minimizing debris is absolutely essential and we’re trying to convince other nations of that imperative as well." Shelton said that, unfortunately, with the duration of most things on orbit, "you get to live with the debris problem for many, many years and in some cases decades. So minimizing debris is important to us and it should be to other nations as well." 

Tracking can’t solve- impossible to track all of them
Ltn. Colonel Imburgia 11 (Joseph S., United States Air Force Academy, University of Tennessee College of Law, Vanderbilt Journal of Transnational Law, http://www.heinonline.org.turing.library.northwestern.edu/HOL/Page?page=589&handle=hein.journals%2Fvantl44&collection=journals) (Karusala)
Exact amounts of debris in LEO are impossible to calculate, because countries generally cannot consistently detect or track LEO space debris “smaller than ten centimeters and [can] only continuously track objects thirty centimeters and larger.”96 The U.S. Space Surveillance Network (SSN), “a network of radar and optical sensors strategically located at more than two dozen sites worldwide,” is the network that most consistently tracks and catalogs orbital debris greater than ten centimeters in size.97 Although not reliably tracked, scientists estimate that debris as small as two millimeters threaten spacecraft security.98

AT: Satellite Defense Solves

Satellites can’t protect from space debris

Crowther 3 (Richard, Prof. of the Science and Technology Facilities Council, Head of Space Technology at the Rutherford Appleton Laboratory, consultant to the ESA on the subjects of orbital debris and planetary protection, “Orbital Debris: A Growing Threat to Space Operations”, Royal Society, Jan. 2003, http://www.jstor.org/stable/3559307)
Physical protection is only practiceable for impactors smaller than 1 cm in diameter. Collision avoidance can only be conducted with impactors greater than 10 cm in diameter. A significant population (more than 10^5) of objects residing in orbit can be neither shielded against or tracked from the ground; these are the so-called hazardous population. The major challenge for scientists and engineers is to narrow this capability gap by improving the survivability of space systems following hypervelocity impacts with projectiles greater than 1 cm in diameter, and reducing the size threshold of objects that can be tracked and catalogued on an operational basis. In the former case, shield augmentation using a variety of materials is possible but results in increased platform and therefore launch mass; alternatively, design methodologies that modify the configuration of a platform to reduce vulnerability are becoming more widely used (Stokes et al 2000). In the latter case, significant resources would need to be invested in upgrading ground-based radar and optical facilities and novel approaches required for cataloguing and processing the additional objects and potential close approaches on an operational basis.

Even small space debris destroys anything in space
The Sunday Times 94 [“Orbiting Features Impedes Man’s future in space” August 21 1994 Lexis Nexis] 

A side-on collision with a 15cm piece of debris, most of which cannot be tracked by radar, could be just as devastating as a head-on collision, given that a satellite may be travelling at 17,500mph relative to the Earth. Analysis has shown that a typical collision occurs at an angle of 45degrees and at a speed of 20,250mph. A piece of debris the size of an aspirin travelling at this speed packs the punch of a 400lb block of metal at 60mph. Even a hit from behind at a slower speed could be dangerous. The Alpha space station runs a considerable risk of destruction simply because of its size it will occupy a cube whose sides are the length of a football pitch. Apart from an assembly of modules from America, Russia, Europe, and Japan, Alpha will also include a vast array of solar panels to provide electricty, making it highly vulnerable. Some 7,580 objects measuring one metre or more in diameter can be tracked by radar from the Earth's surface. This debris occurs in orbits ranging in altitude from 300 miles to 5,000 miles. More than 23,000 objects have been sent into space since the launch of Sputnik1 in October 1957. Of these, more than 13,000 pieces in lower orbits have been dragged back into the Earth's atmosphere by gravity, and most have burned up in the upper atmosphere. The 7,580 surviving objects comprise about 2,000 satellites of which only about 350 are still operational spent rocket stages and large objects such as payload coverings, jettisoned as spacecraft are deployed in orbit. The space shuttle has been ordered on several missions to change its flight path to avoid flying close to old Russian rocket stages. However, the most dangerous category of space debris is the 40,000 or more pieces of junk measuring between 1cm and 15cm, which can rarely be tracked by radar. These have resulted mainly from the disintegration of rocket stages whose residual propellants have exploded. Other pieces include bits of explosive bolts and electronic components. Four spent rocket stages of Russian Zenit boosters have fragmented in the past 10 years, resulting in 391 new bits of debris. Several rocket stages have even been exploded deliberately on command from the ground. The fragments from these account for 45% of all debris. In addition, there are another 3m tiny particles measuring a fraction of a centimetre. These comprise dust particles, flakes of paint and pieces of spacecraft insulation. Some of these particles have built up into dangerous ''debris swarms'' that could be just as lethal to the space station as the larger individual fragments. Recently, a window on the Russian Mir station was pitted by a flake of paint travelling at a relative speed of 30,000mph. There is evidence that at least one American satellite was smashed to pieces by a collision with a larger piece of debris a disaster that created even more debris. In a newsletter, the European Space Agency warned last year that ''space densities in low Earth orbit have reached critical concentrations which could initiate a self-sustaining process''. Most experts admit little can be done about existing debris. Measures are being taken to send dead satellites into ''graveyard'' orbits, out of the prime danger zone, and to deliberately de-orbit rocket stages once they have released their payloads. Sweeping up the debris with ''fly-catcher'' satellites is impracticable such satellites would find it hard to distinguish rubbish from operational spacecraft. If no solution emerges from next month's conference at Kent University, the debris problem will be left for another generation, by which time it may be impossible to enter space with any certainty of surviving the junkyard that is orbiting above our heads.

There’s no way to Protect Satellites from debris impacts, shielding weighs too much and maneuvering is too disruptive

Ireland, 2010 (Susan, Masters degree in military art and Science specializing in military space applications, DODGING BULLETS: THE THREAT OF SPACE DEBRIS TO U.S. NATIONAL SECURITY, Embry-Riddle Aeronautical University Publications, http://dodreports.com/pdf/ada524448.pdf)
The GAO report on space surveillance touches on one of the fundamental problems facing the space industry, which is the infeasibility to fully protect U.S. assets from the current amounts of space debris through design or maneuverability due to the cost and weight involved. Increased fuel for extra maneuverability is not the optimal solution when platforms for experiments cannot be disturbed or mission critical operations are required. Additional shielding is not the optimal solution to protect assets from larger debris impacts because the weight of shielding becomes cost prohibitive for debris larger than one centimeter. Therefore, the solution might not be additional shielding or maneuverability, but in better compliance or regulation to mitigate space debris.
Only solution is to stop creating debris

Union of Concerned Scientists, 2008, (“Space Debris from Anti-Satellite Weapons”,  USCUSA, April 2008, http://www.ucsusa.org/assets/documents/nwgs/debris-in-brief-factsheet.pdf) [Waxman]

Space debris is any human-made object in orbit that no longer serves a useful purpose. It includes defunct satellites, discarded equipment and rocket stages, and fragments from the breakup of satellites and rocket stages. Space debris is a concern because—due to its very high speed in orbit—even relatively small pieces can damage or destroy satellites in a collision. Since debris at high altitudes can stay in orbit for decades or longer, it accumulates as more is produced. As the amount grows, the risk of collisions with satellites also grows. If the amount of debris at some altitudes becomes sufficiently large, it could be difficult to use those regions for satellites. Since there is currently no effective way to remove large amounts of debris from orbit, controlling the production of debris is essential for preserving the long-term use of space. 

Most spacecrafts are unable to avoid debris

Spencer 10, (Dr. David, Associate Professor in the Department of Aerospace Engineering at The Pennsylvania State University, “Space Debris and its Effects on Space Operations”, October 21, 2010, http://www.me.mtu.edu/seminar/2010-11/Oct21.pdf) [Waxman]

Space debris would not be a problem if space assets could avoid or withstand a collision. Unfortunately, avoiding collisions would require both precise ground tracking and orbit determination and space vehicle maneuvering capabilities. Current measurement capabilities limit tracking to those objects in low Earth orbit (LEO) that are larger than approximately 10 cm in size. Most vehicles are not equipped for avoidance maneuvers. Current shielding technology is expensive to employ and at best can only protect an asset from objects smaller than about 1 cm in size. An impact with a piece of space debris can do a wide range of damage to spacecraft. The level of damage depends on debris size, impact velocity, and spacecraft design specifics such as component positioning and materials. In the worst case, an impact with a large piece of debris could destroy a space asset, potentially increasing the space debris population and thereby increasing the hazard to other systems. Less dramatic is damage from smaller debris that can result in pitting and surface erosion. 

AT: Link Reversible

Space debris removal not viable- lack of tech and money

Schmid 6 (Randolph, Staff writer for the Associated Press, “Space Debris Accumulating, Report Says”, 1/20/06, http://www.enn.com/top_stories/article/3512)
A 2004 NASA report identified Russia as the source of the largest number of debris items, closely followed by the United States. Other sources were France, China, India, Japan and the European Space Agency. Even without any launches adding to the junk, the creation of new debris from collisions of material already there will exceed the amount of material removed as orbits decay and items fall back to Earth, the researchers estimated. Only removal of existing large objects from orbit "can prevent future problems for research in and commercialization of space," they wrote. "As of now there is no viable solution, technically and economically, to remove objects from space," Liou said. He said he hopes the report will encourage researchers to think about better ways to do this.
There is no way to remove space debris now. 

All Things Nuclear 7/6 (Laura Grego, 7/6/11, " Space Debris: Progress, and then a Disastrous Half-Decade ", http://allthingsnuclear.org/post/7313738963/space-debris-progress-and-then-a-disastrous) kho 

Since the beginning of 2010, satellite owners and operators have maneuvered their low-Earth-orbiting satellites more than 100 times to avoid collisions.  Depending on its altitude, debris can stay in orbit for decades or even centuries, thus accumulating over time. Currently there is no effective way to remove large amounts of space debris once it’s in orbit, so controlling its production is of paramount importance.  Voluntary debris-mitigation guidelines have been partially successful. Guidelines were developed beginning in the 1990s through the Inter-Agency Space Debris Coordination Committee (IADC) and referred to the United Nations Committee on the Peaceful Uses of Outer Space (COPUOS). They include recommendations for limiting debris generated from launch and re-entry, normal operations in space, and accidental and intentional interference. The guidelines were gradually implemented by space-faring actors and were formally adopted by the United Nations in 2007.  The figure above shows that the rate of debris growth over the decade 1996-2006 is significantly less than it was historically, despite the ever-increasing number of satellites. 

Legal and technical problems would prevent the effective cleanup of space debris
Parliamentary Office of Science and Technology, 3-2010 ( Space Debris: a postnote http://www.parliament.uk/documents/documents/upload/postpn355.pdf)
Such methods would be expensive and technically difficult. The main problem with accessing existing pieces of debris is the fuel expenditure needed to reach more than one piece of debris per launch. Using lasers works only for small objects and they are difficult to point accurately. Furthermore, removal suffers from a collective action problem: since all users of space benefit from the reduction in debris, it is not clear ws should bear the costs. There are also legal problems: defunct space objects still belong to the launching party and so cannot be removed from orbit without permission. However, some experts believe that there is potential in the future for a commercial removal service.

EU CP Helpers – Link shields
ESA developing space debris tracking system- better than America- essential to keep space for exploration

VIERU 11 (Tudor, science editor at softpedia, ESA wants space debris surveillance system, Softpedia, April 2 2011, http://news.softpedia.com/news/ESA-Wants-Space-Debris-Surveillance-System-192778.shtml

Officials at the European Space Agency (ESA) have announced their intentions to build their own space junk monitoring system, which they say could come in very handy during future spacecraft launches.  At this point, the United States is one of the very few countries that have such a system in place. The US uses it to keep track of several thousand pieces of space debris, all larger than an inch. But the total number of debris is way larger.  NASA and the US Air Force have been saying for years that they need help from the international community in this regard. Plus, the space junk was created by all countries with a space program.   Monitoring spent rocket stages, satellite debris, shards of metal and paint, and other objects flying through low-Earth orbit is critically important towards guaranteeing the safety of outbound spacecraft on their way to orbit.   For this reasons, ESA has decided to construct the most advanced monitoring system in the world, that will have the ability to track several thousand pieces of debris at the same time, Space reports.   Orbital debris are in the nasty habit of traveling at speeds upwards of 17,400 miles per hour(28,000 kilometers per hour). This means that they literally pass through anything they come across.   This is very dangerous for essential communications satellites, as well as for the International Space Station (ISS) and its permanent, six-astronaut crew. The orbital facility is regularly moved out of its standard orbit in order to make way for space junk zipping past.   The new ESA system will allow for more awareness due to an improved radar it will contain, that will be able to track between 15,000 and 20,000 objects for up to 10 seconds daily. This will allow the space agency to be very well informed about how things are unfolding in orbit.   One of the most important contributions to the amount of junk currently spinning around Earth was a collision that took place in February 2009. A functioning American satellite collided with a defunct Russian spacecraft, and the two got pulverized.   The debris they generated – thousands of pieces – are now threatening to trigger a chain of events that would literally clog the orbit for years to come.   The new ESA system “can observe a large number of objects simultaneously, detecting their position to a high degree of accuracy and sensitivity,” explains expert Andreas Brenner.   

***Aff Answers***

Non-unique – Post-brink now
Non-unique- the space debris has already reached its tipping point

David 11 (Leonard, space.com’s space insider columnist, Ugly Truth of Space Junk, Orbital debris problem to triple by 2030, Space.com, May 9 2011, http://www.space.com/11607-space-junk-rising-orbital-debris-levels-2030.html) 

The concern over orbital debris has been building for several reasons, said Marshall Kaplan, an orbital debris expert within the Space Department at the Johns Hopkins University Applied Physics Laboratory in Laurel, Md.

In Kaplan's view, spacefaring nations have passed the point of "no return," with the accumulation of debris objects in low-Earth orbits steadily building over the past 50 years.

"The proliferation is irreversible. Any cleanup would be too expensive. Given this insight, it is unlikely spacefaring nations are going to do anything significant about cleaning up space," Kaplan said. "The fact is that we really can't do anything. We can't afford it. We don't have the technology. We don't have the cooperation. Nobody wants to pay for it. Space debris cleanup is a 'growth industry,' but there are no customers. In addition, it is politically untenable."

Many areas of orbit have already reached the tipping point of space debris. The only way to solve the problem is through actually removing it

Wright 2007 (David, Senior researcher at the union of concerned scientists in Cambridge Mass, Space Debris, Physics Today, August http://www.ucsusa.org/assets/documents/nwgs/wright-space-debris-physics-today.pdf) 
A study released by NASA’s orbital Debris Program Office in 2006, before the Chinese test, showed that parts of space have already reached supercritical debris densities. In particular, the study shows that in the heavily used altitude band from 900 to 1000 km, the number of debris fragments larger than 10cm is expected to more than triple over the next 200 years, even assuming no additional objects are launched to the band. The study estimates that the total population of large debris in LEO will increase by 40% in that time, even assuming no additional launches. The Debris from the Chinese test will make matters worse. An important implication of the study is that while mitigation efforts are important for slowing the increases, only debris-remediation measures such as removing large, massive objects already in orbit can hope to prevent their consequences. Remediation efforts such as robotic mission to remove defunct satellites and rocket stages are very expensive, but are being studied. 

The disad is non-unique. Even without any additional satellite launches whatsoever, the amount of debris in space will still increase 

 Lovgren, 1-19-2006 (Stefan, National Geographic News contributor and winner of the 2008 AAAS Science Journalism Award, 

Space Junk Cleanup Needed, NASA Experts Warn, National Geographic News, http://news.nationalgeographic.com/news/2006/01/0119_060119_space_junk.html)

Space is filling up with trash, and it's time to clean it up, NASA experts warn.   "This is a growing environmental problem," said Nicholas Johnson, the chief scientist and program manager for orbital debris at NASA in Houston, Texas.  Johnson and his team have devised a computer model capable of simulating past and future amounts of space junk.  The model predicts that even without future rocket or satellite launches, the amount of debris in low orbit around Earth will remain steady through 2055, after which it will increase.  While current efforts have focused on limiting future space junk, the scientists say removing large pieces of old space junk will soon be necessary.  Researchers present an overview of the space junk problem in tomorrow's issue of the journal Science.  Previous space junk projections have assumed that new satellites and rockets would launch in the future.  The new study, in contrast, looks at what would happen to the amount of space junk if no rocket bodies or spacecraft were launched in the next 200 years.  "This is kind of a best-case scenario," said lead study author Jer-Chyi Liou, principal scientist and project manager for orbital debris with the Engineering Science Contract Group at NASA's Johnson Space Center in Houston.  The results suggest that new fragments from collisions will replace the amount of objects falling out of orbit and back to Earth. Beyond 2055, however, fragments from new collisions will exceed the amount of decaying debris.  "The debris population will continue to grow," Liou said. "We know it will only get worse." 

Non-unique - Debris Increase Inevitable
Non-unique – space debris will triple in the status quo

David 11 (Leonard, Reporter for Space.com, past editor-in-chief of the National Space Society's Ad Astra and Space World magazines, “Ugly truth of space junk: No feasible solutions”, Msnbc.com, May 10, 2011, http://www.msnbc.msn.com/id/42975224/ns/technology_and_science-space/t/ugly-truth-space-junk-no-feasible-solutions/) 
In a recent conference here, Gen. William Shelton, commander of the U.S. Air Force Space Command, relayed his worries about rising amounts of human-made space junk. "The traffic is increasing. We've now got over 50 nations that are participants in the space environment," Shelton said last month during the Space Foundation’s 27th National Space Symposium. Given existing space situational awareness capabilities, over 20,000 objects are now tracked.  "We catalog those routinely and keep track of them. That number is projected to triple by 2030, and much of that is improved sensors, but some of that is increased traffic," Shelton said. "Then if you think about it, there are probably 10 times more objects in space than we're able to track with our sensor capability today. Those objects are untrackable … yet they are lethal to our space systems — to military space systems, civil space systems, commercial — no one’s immune from the threats that are on orbit today, just due to the traffic in space." 
Space debris inevitable- no viable tech will develop

David 11 (Leonard, Reporter for Space.com, past editor-in-chief of the National Space Society's Ad Astra and Space World magazines, “Ugly truth of space junk: No feasible solutions”, Msnbc.com, May 10, 2011, http://www.msnbc.msn.com/id/42975224/ns/technology_and_science-space/t/ugly-truth-space-junk-no-feasible-solutions/) 
"The proliferation is irreversible. Any cleanup would be too expensive. Given this insight, it is unlikely spacefaring nations are going to do anything significant about cleaning up space," Kaplan said. "The fact is that we really can't do anything. We can't afford it. We don't have the technology. We don't have the cooperation. Nobody wants to pay for it. Space debris cleanup is a 'growth industry,' but there are no customers. In addition, it is politically untenable."
There is space debris now from spacecraft and satellites- we must improve reduction techniques or space debris will continue to grow

David 2009 (Leonard, “A Growing Challenge,” American Institute of Aeronautics and Astronautics, October, http://www.gsb.stanford.edu/news/packages/2009/PDF/AIAA-SpaceDebris_OCT2009.pdf) (Karusala)

Nicholas Johnson, NASA’s chief scientist for orbital debris, testified in April before the House subcommittee on space and aeronautics at a hearing called “Keeping the Space Environment Safe for Civil and Commercial Users.” Putting the situation in perspective, he said, “While the adage ‘what goes up must come down’ still applies in the space age, most satellites take a very long time to fall back to Earth. In many cases, this descent can last hundreds, even thousands, of years. Consequently, after more than 4,600 space missions conducted worldwide since Sputnik 1, a large number of human-made objects have steadily accumulated in Earth orbit.”Johnson pointed out that the numerous operational satellites now circling the globe, as well as the human-occupied ISS, are accompanied by a far greater population of obsolete spacecraft, dilapidated launch vehicle orbital stages, intentionally discarded refuse, and the wreckage of more than 200 satellite explosions and collisions.“The threat posed by orbital debris to the reliable operation of space systems will continue to grow unless the sources of debris are brought under control. The international aerospace community has already made significant strides in the design and operation of space systems to curtail the creation of new orbital debris, but more can be done,” said Johnson. Space situational awareness Today, space system operators receive space situational awareness (SSA) data principally from the DOD Commercial and Foreign Entities program, Johnson testified in April. “Enhancements to this program, both to serve a larger number of users and to increase the variety of services available, especially conjunction assessments, offer the greatest near-term and lowest cost improvement to space safety. In the longer term, technical advances in space surveillance, including more capable sensors and higher accuracy data, are likely needed.” Lt. Gen. Larry James, commander of the U.S. Strategic Command’s Joint Functional Component Command for Space, testified at the same hearing. He called space traffic growth both a challenge and a concern. “In 1980 only 10 countries were operating satellites in space. Today, nine countries operate spaceports, more than 50 countries own or have partial ownership in satellites, and citizens of 39 nations have traveled in space. In 1980 we were tracking approximately 4,700 objects in space; 280 of those objects were active payloads/spacecraft, while tracking approximately 19,000 objects, 1,300 active payloads, and 7,500 pieces of debris. In 29 years, space traffic has quadrupled,” James noted.

Non- unique- no matter what the aff does, there will be space debris – current space debris will break up, causing more debris
Williams 8 (Lynda, Physics Professor at Santa Rosa College, Space Ecology The Final Frontier of Environmentalism, August 20 2008, http://www.scientainment.com/spaceecology.pdf)

Traffic in space is getting so congested that satellites must be periodically nudged in their orbits by remote control from Earth in order to avoid collisions with debris. More often, however, predictions are not accurate enough for any action to be taken by satellite operators. According to John Campbell, a VP of Iridium Satellite, “We grit our teeth and hold our breath; that’s our action.” Even if no further space junk is put into space, the existing debris will break up in time and dangerously increase the amount of trash. A piece of space debris can have an orbital lifetime of days to hundreds of years depending on its size and altitude. There are currently no means to remove or mitigate space waste, though schemes for ‘space garbage ships’ are being studied. The costs for such programs are astronomical and, ultimately, would be paid for by taxpayers.
Space debris inevitable- collisions with current debris will cause more debris
Schmid 2006 (Randolph, AP Science Writer, “Space Debris Accumulating, Report Says,” Space for Peace, January 19, http://www.space4peace.org/articles/debris_accumulating.htm) (Karusala)

More than 9,000 pieces of space debris are orbiting the Earth, a hazard that can only be expected to get worse in the next few years. And currently there's no workable and economic way to clean up the mess. The pieces of space junk measuring 4 inches or more total some 5,500 tons, according to a report by NASA scientists J.-C. Liou and N. L. Johnson in Friday's issue of the journal Science. Even if space launches were halted now � which will not happen � the collection of debris would continue growing as items already in orbit collide Federal and private experts say that early estimates of 800 pieces of detectable debris from the shattering of the satellite will grow to nearly 1,000 as observations continue by tracking radars and space cameras. At either number, it is the worst such episode in space history. Today, next year or next decade, some piece of whirling debris will start the cascade, experts say. and break into more pieces, Liou said in a telephone interview. "On the other hand, we are not claiming the sky is falling," he said, "We just need to understand what the risks are." 

Non – Unique: Space debris will continue to grow without new launches

Committee on the Peaceful Use of Outer Space 11 (Committee on the Peaceful Use of Outer Space, “Towards Long-Term Sustainability of Space Activities: Overcoming the Challenge of Space Debris”, 7/18/11, http://www.oosa.unvienna.org/pdf/limited/AC105_C1_2011_CRP14E.pdf) McCoy

Space debris is comprised of non- functioning man-made objects that result from human space activities like launch vehicle operations, space craft operations, and other experiments. They pose a threat because typical debris in the outer space environment does not easily degrade or rapidly re-enter the Earth’s atmosphere. Instead, travelling at high velocity, space debris remains in the environment and creates a collision threat to  functioning  spacecraft  in various or bits. The space debris population will continue to grow, even without any new launches. Such growth in the amount of space debris likely will result in more collisions. This indicates looming danger and a sense of urgency in finding viable solution(s) to the space debris problem.

Inevitable in the status quo  

Broad 07 [William J Broad February 6, 2007 "Orbiting Junk, Once a Nuisance, Is Now a Threat" Lexis Nexis] K HO COOL 
For decades, space experts have worried that a speeding bit of orbital debris might one day smash a large spacecraft into hundreds of pieces and start a chain reaction, a slow cascade of collisions that would expand for centuries, spreading chaos through the heavens. In the last decade or so, as scientists came to agree that the number of objects in orbit had surpassed a critical mass -- or, in their terms, the critical spatial density, the point at which a chain reaction becomes inevitable -- they grew more anxious. Early this year, after a half-century of growth, the federal list of detectable objects (four inches wide or larger) reached 10,000, including dead satellites, spent rocket stages, a camera, a hand tool and junkyards of whirling debris left over from chance explosions and destructive tests. Now, experts say, China's test on Jan. 11 of an antisatellite rocket that shattered an old satellite into hundreds of large fragments means the chain reaction will most likely start sooner. If their predictions are right, the cascade could put billions of dollars' worth of advanced satellites at risk and eventually threaten to limit humanity's reach for the stars. ''It's inevitable,'' said Nicholas L. Johnson, chief scientist for orbital debris at the National Aeronautics and Space Administration. ''A significant piece of debris will run into an old rocket body, and that will create more debris. It's a bad situation.'' Geoffrey E. Forden, an arms expert at the Massachusetts Institute of Technology who is analyzing the Chinese satellite debris, said China perhaps failed to realize the magnitude of the test's indirect hazards.

Even without additional launches, catastrophic impacts will occur

Committee on the Peaceful Use of Outer Space 11 (Committee on the Peaceful Use of Outer Space, “Towards Long-Term Sustainability of Space Activities: Overcoming the Challenge of Space Debris”, 7/18/11, http://www.oosa.unvienna.org/pdf/limited/AC105_C1_2011_CRP14E.pdf) McCoy
Multiple models and simulations done by major space agencies have all shown that the orbital debris population will continue to grow, even without additional launches. Figure 6 shows the results of one such simulation done by NASA using their LEGEND model under three scenarios: no future space launches, future launches continue at historical rates but there is no post-mission disposal (PMD) of space objects, and future launches at historical rates with 90 per cent PMD comp l i anc  e. The pr oje ct ions  show  tha t  even wi thout  any ne w  l aunche s,  the growt h in the amount of space debris will result in eight to nine more collisions in LEO by 2050, with half of those being of the same catastrophic nature as the IridiumCosmos collision in 2009.

Amount of debris increases faster than spacecraft launch, mitigation not enough

Committee on the Peaceful Use of Outer Space 11 (Committee on the Peaceful Use of Outer Space, “Towards Long-Term Sustainability of Space Activities: Overcoming the Challenge of Space Debris”, 7/18/11, http://www.oosa.unvienna.org/pdf/limited/AC105_C1_2011_CRP14E.pdf) McCoy
Figure 2 shows the historical growth in the public satellite catalogue over time. The periodic downward trends correspond to periods of high solar activity which in turn expands  the Earth’s  atmosphere  and  accelerates  the natural decay process. However, in general, the amount of debris has grown at a faster rate than the number of active spacecraft, and what little gains were achieved by debris mitigation measures or natural de c ay were  cancelled out by major  event s which  added  large amounts of debris.
Non-unique- space debris will proliferate even if there are no more launches  

Reichhardt 8 (Tony Reichhardt, Senior editor at Air and Space Magazine, Satellite Smashers: Space-faring nations: Clean up low Earth orbit or you're grounded, March 1, 2008, http://www.airspacemag.com/space-exploration/space_debris.html) [Waxman]

The scientists used computers to simulate the proliferation of debris in Earth orbit over the next 200 years, assuming no more satellite launches—a hypothetical best case. Their models predict that, up until 2055, the creation of new debris from collisions will be balanced by the disappearance of old junk, which burns up in the atmosphere as its orbit decays. After 50 years, though, as more collisions occur, the creation of debris will start to predominate. The simulations predict 18 collisions over the course of 200 years, each yielding hundreds or thousands of fragments that exacerbate the risk. Even if we never launched another satellite—and of course we will—Johnson and Liou wrote, "The current debris population in [low Earth orbit] has reached the point where collisions will become the most dominant debris-generating mechanism."

Non-unique – no clean-up now
Status quo cannot stave off your impacts – no viable option for clean-up

David 11 (Leonard, space.com’s space insider columnist, Ugly Truth of Space Junk, Orbital debris problem to triple by 2030, Space.com, May 9 2011, http://www.space.com/11607-space-junk-rising-orbital-debris-levels-2030.html) 

The good news is that no immediate action is necessary in terms of removing debris objects, Kaplan advised, as experts estimate that the situation will not go unstable anytime soon. "But, when it does, operational satellites will be destroyed at an alarming rate, and they cannot be replaced. We must prepare for this seemingly inevitable event," Kaplan said. While there are many options for debris removal that have been proposed, he feels that none are sensible. "Barring the discovery of a disruptive technology within the next decade or so, there will be no practical removal solution," Kaplan added. "We simply lack the technology to economically clean up space." For Kaplan, the issue of dealing with orbital debris will become dire. "The proliferation is irreversible. Any cleanup would be too expensive. Given this insight, it is unlikely spacefaring nations are going to do anything significant about cleaning up space," Kaplan said. "The fact is that we really can't do anything. We can't afford it. We don't have the technology. We don't have the cooperation. Nobody wants to pay for it. Space debris cleanup is a 'growth industry,' but there are no customers. In addition, it is politically untenable."

Not enough effort going in to solving space debris now, NASA ignoring

Kelly 5 (John (staff writer Florida Today), “Debris is Shuttle’s Biggest Threat”, 3/5/05, http://www.space.com/792-debris-shuttle-biggest-threat.html McCoy)
Smaller debris regularly hits the orbiter. Something half the size of what the military tracks can punch a hole in the hull or the heat shield. Pieces far smaller -- say, the size of a dime -- can chip or crack windows or, worse, rip through a spacewalking astronaut's spacesuit. In 1997, the National Research Council warned the shuttle program to devote more attention to the danger. "NASA appears to have put much less effort into understanding and reducing the risk than other comparable risks (such as the risk of catastrophic failure of the space shuttle main engine)," the report said. The authors, who included former astronauts and space vehicle engineers, recommended NASA do more to study the risk, avoid it and strengthen the orbiter.

ALT CAUSES – OTHER COUNTRIES
Other countries will contribute to space debris problem

Ltn. Colonel Imburgia 11 (Joseph, United States Air Force Academy, University of Tennessee College of Law, Vanderbilt Journal of Transnational Law, http://www.heinonline.org.turing.library.northwestern.edu/HOL/Page?page=589&handle=hein.journals%2Fvantl44&collection=journals) (Karusala)
Although China drastically increased the space debris population through its 2007 ASAT mission, it is certainly not the only originator of space debris. As evidenced by the February 2009 satellite collision, Russia and the United States are also responsible.108 With its January 2007 ASAT mission, China is the number one space polluter per satellite in terms of the ratio of space debris created to satellites launched.109 However, the United States and Russia rank second and third respectively.
14 other countries means the impact is inevitable

Ltn. Colonel Imburgia 11 (Joseph, United States Air Force Academy, University of Tennessee College of Law, Vanderbilt Journal of Transnational Law, http://www.heinonline.org.turing.library.northwestern.edu/HOL/Page?page=589&handle=hein.journals%2Fvantl44&collection=journals) (Karusala)
Additionally, more countries are vying to become space-faring nations. Algeria, Brazil, Chile, Egypt, India, Iran, Malaysia, Nigeria, North Korea, South Africa, and Thailand have all placed a priority on space utilization.141 China has discussed the possibility of traveling to the Moon, and the United States has recently discussed the possibility of traveling to Mars.142 In 2007, the space budgets for both India and Russia increased.143 In 2009, India, Iran, Japan, Europe, Australia, China, Russia, and the United States all expressed a greater interest in military uses of space to support national security.144 Currently, even North Korea is increasing its space efforts, announcing its plan to launch a “communications satellite” into space and fueling debate over its intention to develop long-range ballistic missiles.145 These outer space plans lend credence to the predictions that the space debris problem will be worse than the 2006 models suggested. In fact, those predictions have already come to fruition. The drastic additions to the space debris environment caused Nicholas Johnson, one of the two NASA scientists involved in the 2006 modeling, to predict the inevitability of the cascade effect.146 Other scientific experts agree with Johnson and say that the cascade effect will start sooner than predicted in the 2006 modeling.147 In short, scientists currently say that the space debris issue is now “a very big problem.”148

No Link

Space debris caused by accidental collisions, not missions

Prasad 5 (MYS, Master Control Facility, ISRO, “Technical and legal issues surrounding space debris—India's position in the UN”, Space Policy Volume 21 Issue 4, November 2005, http://www.sciencedirect.com/science/article/pii/S0265964605000731) [Crystal Hou]
As mentioned above, almost half of all space debris is the result of on-orbit explosions of rocket stages and non-functional satellites. The explosions are caused either by high velocity impact of debris with another orbiting stage, or by the gradual build-up of high pressure from the propellant vapours, leading to the explosion of the propellant tanks of the final rocket stages which have remained in orbit. The high velocity impact and subsequent on-orbit break-up is a multi-dimensional subject and is represented by mathematical models, some of them of a statistical nature. The capability to carry out high-velocity impact experiments and analysis of the results is limited to a few countries only.  Debris from small objects, created as a result of explosions, or small debris released during normal mission operations, tend to develop into regular clustered orbits over time. With tracking capability limitations, it is impossible to trace the original space object from which any particular debris was created. Hence, a very important aspect for future legal regimes–i.e. ownership of a particular piece of space debris—is very difficult to establish categorically. 

AT: Heg I/L

Space isn’t key to us Heg – military satellites would get destroyed in wars

DeBlois, 1998 (Bruce M. BS, PhD from Oxford University and division chief of Strategic Studies and Assessments at the National Reconnaissance Office Space Sanctuary: A Viable National Strategy, Aerospace Power Journal  http://www.airpower.maxwell.af.mil/airchronicles/apj/apj98/win98/deblois.html

space-weaponization strategies lack the element of survivability. Space systems will not survive if they are targeted. Military systems in space, like all others, follow well-established, fixed orbits (orbital transfers are energy- and cost-prohibitive). This leaves space systems exposed and vulnerable. As predominantly unmanned systems, they also require data link to a controller, leaving them vulnerable to interference in the electromagnetic (EM) spectrum. For instance, a nuclear explosion in space—with force and radiation not attenuated by the atmosphere—could negate the use of vast numbers of orbits. Or direct-ascent ASATs, constructed from modified cold war ICBMs, could disperse something as simple as sand in LEO, leaving anything passing through it (17,000 MPH @ 200 km) severely damaged or destroyed. Many futuristic war games are conducted throughout DOD each year, and the play of space systems has increased. One conclusion persists: the fight for space is first and fast, and many space systems do not survive. As space access matures, the survivability issue will become obvious. Nations will not rely on space systems for crisis situations—they will rely on terrestrial systems (perhaps redundant with more efficient but more vulnerable space counterparts). Hence, the value of space weapons to deny those space systems will be moot.

No Impact

No impact: we can calculate the orbit and avoid space debris

The Money Times, 2009, (“NASA: Space debris no hazard to the US”, 2009, http://www.themoneytimes.com/node/82406) [Waxman]

Astronauts aboard space shuttle Discovery, docked at the International Space Station, were awakened at 12:30 p.m. EDT Thursday with the song "There is a God." Aside the song, performed by 33 Miles and played for astronaut Patrick Forrester, controllers at mission control in Houston told the crew the decision involving a possible debris avoidance maneuver. NASA scientists had been concerned about the sighting of space debris moving toward the space station. That debris, measuring approximately 204 square feet, is a portion of a European Ariane rocket launched in 2006. But the space agency said its experts analyzed the debris' track and decided against having the shuttle fire its thrusters to move it and the space station.

No impact- spacecrafts are undergoing modifications for protection
Christiansen, 2003, (Eric, designer of debris shield, Hypervelocity Impact Technology Facility, “METEOROID/DEBRIS SHIELDING”, October 3, 2003, http://ston.jsc.nasa.gov/collections/TRS/_techrep/TP-2003-210788.pdf) [Waxman] 

Meteoroid/debris impacts on the Shuttle have created damage that required repair of sensitive surfaces, such as windows, radiators, and antennas. The potential for M/D impact has also resulted in operational changes, such as in-flight attitudes and payload bay door position, to reduce the possibility of impact damage to critical surfaces and systems. The Orbiter has also undergone recent vehicle modifications to reduce the probability of loss of critical systems. Playing a key part of the effort to enhance Orbiter survivability from meteoroids and debris was application of the M/D risk assessment methodology (discussed in Section 2), evaluations by BUMPER code, and results from HVI tests and analyses. 

