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Alt Causes

Laundry list of alt causes.

NOAA No Date [NOAA, “The Ozone Layer” info page, Accessed 7/19/2011; http://www.oar.noaa.gov/climate/t_ozonelayer.html; Boyce]
Ozone-Depleting Substances Certain industrial processes and consumer products result in the atmospheric emission of ozone-depleting gases. These gases contain chlorine and bromine atoms, which are known to be harmful to the ozone layer. Important examples are the CFCs and hydrochlorofluorocarbons (HCFCs), human-produced gases once used in almost all refrigeration and air conditioning systems. These gases eventually reach the stratosphere, where they are broken apart to release ozone-depleting chlorine atoms. Other examples are the halons,which are used in fire extinguishers and which contain ozone-depleting bromine atoms. Methyl bromide, is another important area of research for NOAA scientists. Primarily used as an agricultural fumigant, it is also a significant source of bromine to the atmosphere. Although some ozone-depleting gases also are emitted from natural sources, emissions from human activities exceed those from natural sources. NOAA researchers regularly measure ozone depleting gases in the lower and upper atmosphere and attempt to account for observed changes. As a result of international regulations, ozone-depleting gases are being replaced in human activities with "ozone-friendly" gases that have much reduced potential to deplete ozone. NOAA researchers are also measuring these "substitute" gases as they accumulate in the atmosphere. Observing changes in both old and new gases emitted into the atmosphere allows researchers to improve our understanding of the fate of these gases after release and thereby improve our ability to predict future ozone changes.
Many other countries have launchers that could cause the impact.

NGN 9 [National Geographic News by Anne Minard; “Rocket Launches Damage Ozone Layer, Study Says”; 4/14/2009; http://news.nationalgeographic.com/news/2009/04/090414-rockets-ozone.html; Boyce]

Rocket Pollution Currently the U.S., European, and Indian governments power their rockets with a mix of liquid and solid fuels, which generally take the form of powder or crystals. Russia and China use liquid fuels almost exclusively. In general, the liquid rocket propellants havent yet undergone the level of scrutiny that solid propellants have, noted study leader Martin Ross, an atmospheric scientist from the Aerospace Corporation in Los Angeles. "There is a general assumption that the various liquid rocket engines use 'green propellants,' and this is likely true to some extent," Ross said. "But how do liquids compare to solids as far as ozone loss is concerned? We do not know for sure. "What we have shown in the Astropolitics paper is that the rockets of the future will use liquid propellants and that they will fly ten or one hundred times more often than today's rockets," he continued.
Volcanoes, the space shuttle, and other high altitude flights.

NAS 1 [NASA Advanced Supercomputing Division; “Major and minor sources of stratospheric chlorine”; 6/30/2001; http://www.nas.nasa.gov/About/Education/Ozone/depletion.html; Boyce]
Major sources of stratospheric chlorine At this time human activity accounts for 75-85% of the chlorine in the stratosphere. The remaning 15-20% comes almost totally from Methyl chloride, most of that from natural sources and burning of biomass. Large, explosive volcanoes contribute an additional couple of percent.(1-5) Notice that care must be taken to specify major sources of stratospheric chlorine since sources of tropospheric chlorine are quite different (sea-spray, volcanoes, volatile organic compounds) (6,7) Most of the tropospheric chlorine compounds never make it to the stratosphere; they are quickly decomposed by natural oxidants and the chlorine converted to water-soluble species, such as HCl, which get rained out of the atmosphere. Chlorofluorocarbons are very non-reactive in the troposphere, with life-times ranging from 50-200+ years, and so they eventually make it up to the stratosphere. Summarized evidence on the sources of stratospheric chlorine: By analyzing the elevation at which the concentrations of certain compounds are found scientist get a good idea of how stable compounds are, and also some of the mechanisms by which compounds are degraded. (R.Parson. FAQ II) In repeated observations scientist have seen the stratospheric concentration of organic chlorine compounds decrease with altitude while the concentration of inorganic chlorine increases proportionatly; concentrations of both have been increasing proportionatly since the first systematic measurements in 1977.(8-12) Field observations are confirmed by experimenting with gases and gas reaction-rates in the laboratory, research which has been going on for over twenty years. The amount of fluoride released natually as organic compounds is very small, almost all of the flourine in the stratosphere comes from man-made compounds such as CFC's. Since CFC's should deposit chlorine and fluorine at approxiamately the same rate, measurements of stratospheric fluorine should indicate what proportion of the stratospheric chlorine is from CFC's. Minor sources of stratospheric chlorine Volcanoes: Volcanoes differ greatly in the amount of HCl they put out. But since, on the average, over 90% of a volcanic plume is water-vapor most of the HCl produced gets precipitated out of the atmosphere in 1-7days. Large amounts of sulfates also present in plumes cause water droplets to form quickly; the chemistry that can take place on these droplets is complicated and not fully understood. Within the last 200 years our planet has had six volcanoes with enough explosive power to project material into the stratosphere. The most recent two: El Chichon in 1982 and Mt.Pinatubo in 1991, were very closely studied by atmospheric scientist. Using balloons, satellites and even planes which flew through through the volcanic plumes, and large masses of data were collected and analyzed. Modeling and later observations have shown that more than 99% of the volcanic HCl is removed by absorbtion on to water droplets or ice crystals without ever becoming catalytically active in the stratosphere.(15,17 ). Somewhat of a stir in the popular press was created by active eruptions of an antarctic volcano, Mount Erebus, from 1976 through 1983, but its impact on stratospheric chlorine levels (16,17) was shown to be minimal. Space shuttle and other high altitude flights: In the early 1970's it was suggested than chlorine from solid rocket boosters might have a significant effect on the ozone layer. A study by Cicerone and Steadman,1974, found the resulting contribution of chlorine to be relitively small as have many studies since then. The most current article on the issue calculates that the shuttle program has relatively little effect on the stratospheric chlorine levels, although it does raise some concern about the particles of aluminum that the solid-booster engine sprays into the atmosphere. Each shuttle launch produces about 68 tons of HCl, most of that released in the troposphere. Ten launches per year would amount to less than 0.06% of the yearly chlorofluorcarbons released which was 1.2 million tons per year in the 1980's.(18)
No Link – Empiric of Shuttle
No link: even space shuttle launches don’t cause lasting damage.

NASA 8 [NASA Q/A Page, “Frequently Asked Questions”; last update 2/24/2008; http://www.nasa.gov/centers/kennedy/about/information/shuttle_faq.html; Boyce]
Q. Is it true that launching the Space Shuttle creates a local ozone hole, and that the Space Shuttle releases more chlorine than all industrial uses worldwide? A. No, that is not true. NASA has studied the effects of exhaust from the Space Shuttle's solid rocket motors on the ozone. In a 1990 report to Congress, NASA found that the chlorine released annually in the stratosphere (assuming launches of nine Shuttle missions and six Titan IVs -- which also have solid rocket motors -- per year) would be about 0.25 percent of the total amount of halocarbons released annually worldwide (0.725 kilotons by the Shuttle 300 kilotons from all sources). The report concludes that Space Shuttle launches at the current rate pose no significant threat to the ozone layer and will have no lasting effect on the atmosphere. The exhaust plume from the Shuttle represents a trivial fraction of the atmosphere, and even if ozone destruction occurred within the initial plume, its global impact would be inconsequential. Further, the corridor of exhaust gases spreads over a lateral extent of greater than 600 miles in a day, so no local "ozone hole" could occur above the launch site. Images taken by NASA's Total Ozone Mapping Spectrometer at various points following Shuttle launches show no measurable ozone decrease.
Stolen from Dartmouth

Rockets don’t pose a threat to the ozone

Martin N. Ross and Paul F. Zittel, “Rockets and the Ozone Layer”, 5/16/07, http://www.aero.org/publications/crosslink/summer2000/01.html

Space transportation, once dominated by government, has become an important part of our commercial economy, and the business of launching payloads into orbit is expected to nearly double in the next decade. Each time a rocket is launched, combustion products are emitted into the stratosphere. CFCs and other chemicals banned by international agreement are thought to have reduced the total amount of stratospheric ozone by about 4 percent. In comparison, recent predictions about the effect on the ozone layer of solid rocket motor (SRM) emissions suggest that they reduce the total amount of stratospheric ozone by only about 0.04 percent. Even though emissions from liquid-fueled rocket engines were not included in these predictions, it is likely that rockets do not constitute a serious threat to global stratospheric ozone at the present time. Even so, further research and testing needs to be done on emissions from rockets of all sizes and fuel system combinations to more completely understand how space transportation activities are affecting the ozone layer today and to predict how they will affect it in the future. 

The tipping point was in 2002, space launches now still destroy the ozone.

Julia Solovyova, “Scientist Calls for Curb on Harmful Rocket Launches, Moscow Times”, 3/24/1999, Lexis Nexis
Russia and other countries that send rockets into space should protect the environment by adopting international regulations limiting the number of launches, a former presidential science adviser said Tuesday. Alexei Yablokov, head of the Center for Environmental Policy, said that pollution from rocket fuel was a major cause of damage to the earth's ozone layer, and that launches also threatened the health of people living under rocket flight paths. "In 20 or 30 years there will be a catastrophe," said Yablokov, a biologist who served as President Boris Yeltsin's science adviser from 1992-93. "We've got about three years to come up with international norms regulating the space activity." He admitted such proposals were likely to face resistance from governments and companies that depend on rocket launches for space exploration and to put commercial satellites in orbit. But something should be done, he said. 

Healing of ozone causes greater global warming

ScienceDaily (Jan. 26, 2010)  Ozone Hole Healing Could Cause Further Climate Warming, Science News http://www.sciencedaily.com/releases/2010/01/100125192016.htm
The hole in the ozone layer is now steadily closing, but its repair could actually increase warming in the southern hemisphere, according to scientists at the University of Leeds. The Antarctic ozone hole was once regarded as one of the biggest environmental threats, but the discovery of a previously undiscovered feedback shows that it has instead helped to shield this region from carbon-induced warming over the past two decades. High-speed winds in the area beneath the hole have led to the formation of brighter summertime clouds, which reflect more of the sun's powerful rays. "These clouds have acted like a mirror to the sun's rays, reflecting the sun's heat away from the surface to the extent that warming from rising carbon emissions has effectively been cancelled out in this region during the summertime," said Professor Ken Carslaw of the University of Leeds who co-authored the research. "If, as seems likely, these winds die down, rising CO2emissions could then cause the warming of the southern hemisphere to accelerate, which would have an impact on future climate predictions," he added. The key to this newly-discovered feedback is aerosol -- tiny reflective particles suspended within the air that are known by experts to have a huge impact on climate. Greenhouses gases absorb infrared radiation from the Earth and release it back into the atmosphere as heat, causing the planet to warm up over time. Aerosol works against this by reflecting heat from the sun back into space, cooling the planet as it does so. Beneath the Antarctic ozone hole, high-speed winds whip up large amounts of sea spray, which contains millions of tiny salt particles. This spray then forms droplets and eventually clouds, and the increased spray over the last two decades has made these clouds brighter and more reflective. As the ozone layer recovers it is believed that this feedback mechanism could decline in effectiveness, or even be reversed, leading to accelerated warming in the southern hemisphere. 
