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1AC—Warming Adv

Contention One – The Environment 

Warming is real, anthropogenic, and reversible if we start mitigation now. 
Nuccitelli 11 (Dana Nuccitelli is an environmental scientist at a private environmental consulting firm in the Sacramento, California area. He has a Bachelor's Degree in astrophysics from the University of California at Berkeley, and a Master's Degree in physics from the University of California at Davis. He has been researching climate science, economics, and solutions as a hobby since 2006, and has contributed to Skeptical Science since September, 2010., Updated 2011, Originally Posted 9/24/2010, “The Big Picture”, http://www.skepticalscience.com/big-picture.html)

The Earth is Warming We know the planet is warming from surface temperature stations and satellites measuring the temperature of the Earth's surface and lower atmosphere. We also have various tools which have measured the warming of the Earth's oceans. Satellites have measured an energy imbalance at the top of the Earth's atmosphere. Glaciers, sea ice, and ice sheets are all receding. Sea levels are rising. Spring is arriving sooner each year. There's simply no doubt - the planet is warming (Figure 1). Global Warming Continues And yes, the warming is continuing. The 2000s were hotter than the 1990s, which were hotter than the 1980s, which were hotter than the 1970s. 2010 tied for the hottest year on record. The 12-month running average global temperature broke the record three times in 2010, according to NASA Goddard Institute for Space Studies (GISS) data. Sea levels are still rising, ice is still receding, spring is still coming earlier, there's still a planetary energy imbalance, etc. etc. Contrary to what some would like us to believe, the planet has not magically stopped warming. Those who argue otherwise are confusing short-term noise with long-term global warming (Figure 2). Foster and Rahmstorf (2011) showed that when we filter out the short-term effects of the sun, volcanoes, and El Niño cycles, the underlying man-made global warming trend becomes even more clear (Figure 3). For as much as atmospheric temperatures are rising, the amount of energy being absorbed by the planet is even more striking when one looks into the deep oceans and the change in the global heat content (Figure 4). Humans are Increasing Atmospheric Greenhouse Gases The amount of greenhouse gases in the atmosphere - particularly carbon dioxide (CO2) - has been rising steadily over the past 150 years. There are a number of lines of evidence which clearly demonstrate that this increase is due to human activities, primarily burning fossil fuels. The most direct of evidence involves simple accounting. Humans are currently emitting approximately 30 billion tons of CO2 per year, and the amount in the atmosphere is increasing by about 15 billion tons per year. Our emissions have to go somewhere - half goes into the atmosphere, while the other half is absorbed by the oceans (which is causing another major problem - ocean acidification). We also know the atmospheric increase is from burning fossil fuels because of the isotopic signature of the carbon in the atmosphere. Carbon comes in three different isotopes, and plants have a preference for the lighter isotopes. So if the fraction of lighter carbon isotopes in the atmosphere is increasing, we know the increase is due to burning plants and fossil fuels, and that is what scientists observe. The fact that humans are responsible for the increase in atmospheric CO2 is settled science. The evidence is clear-cut. Human Greenhouse Gases are Causing Global Warming There is overwhelming evidence that humans are the dominant cause of the recent global warming, mainly due to our greenhouse gas emissions. Based on fundamental physics and math, we can quantify the amount of warming human activity is causing, and verify that we're responsible for essentially all of the global warming over the past 3 decades. The aforementioned Foster and Rahmstorf (2011) found a 0.16°C per decade warming trend since 1979 after filtering out the short-term noise. In fact we expect human greenhouse gas emissions to cause more warming than we've thus far seen, due to the thermal inertia of the oceans (the time it takes to heat them). Human aerosol emissions are also offsetting a significant amount of the warming by causing global dimming. Huber and Knutti (2011) found that human greenhouse gas emissions have caused 66% more global warming than has been observed since the 1950s, because the cooling effect of human aerosol emissions have offset about 44% of that warming. They found that overall, human effects are responsible for approximately 100% of the observed global warming over the past 60 years (Figure 5). There are also numerous 'fingerprints' which we would expect to see from an increased greenhouse effect (i.e. more warming at night, at higher latitudes, upper atmosphere cooling) that we have indeed observed (Figure 6). Climate models have projected the ensuing global warming to a high level of accuracy, verifying that we have a good understanding of the fundamental physics behind climate change. Sometimes people ask "what would it take to falsify the man-made global warming theory?". Well, basically it would require that our fundamental understanding of physics be wrong, because that's what the theory is based on. This fundamental physics has been scrutinized through scientific experiments for decades to centuries. The Warming will Continue We also know that if we continue to emit large amounts of greenhouse gases, the planet will continue to warm. We know that the climate sensitivity to a doubling of atmospheric CO2 from the pre-industrial level of 280 parts per million by volume (ppmv) to 560 ppmv (we're currently at 390 ppmv) will cause 2–4.5°C of warming. And we're headed for 560 ppmv in the mid-to-late 21st century if we continue business-as-usual emissions. The precise sensitivity of the climate to increasing CO2 is still fairly uncertain: 2–4.5°C is a fairly wide range of likely values. However, even if we're lucky and the climate sensitivity is just 2°C for doubled atmospheric CO2, if we continue on our current emissions path, we will commit ourselves to that amount of warming (2°C above pre-industrial levels) within the next 75 years. The Net Result will be Bad There will be some positive results of this continued warming. For example, an open Northwest Passage, enhanced growth for some plants and improved agriculture at high latitudes (though this will require use of more fertilizers), etc. However, the negatives will almost certainly outweigh the positives, by a long shot. We're talking decreased biodiversity, water shortages, increasing heat waves (both in frequency and intensity), decreased crop yields due to these impacts, damage to infrastructure, displacement of millions of people, etc. Arguments to the contrary are superficial One thing I've found in reading skeptic criticisms of climate science is that they're consistently superficial. For example, the criticisms of James Hansen's 1988 global warming projections never go beyond "he was wrong," when in reality it's important to evaluate what caused the discrepancy between his projections and actual climate changes, and what we can learn from this. And those who argue that "it's the Sun" fail to comprehend that we understand the major mechanisms by which the Sun influences the global climate, and that they cannot explain the current global warming trend. And those who argue "it's just a natural cycle" can never seem to identify exactly which natural cycle can explain the current warming, nor can they explain how our understanding of the fundamental climate physics is wrong. There are legitimate unresolved questions Much ado is made out of the expression "the science is settled." The science is settled in terms of knowing that the planet is warming rapidly, and that humans are the dominant cause. There are certainly unresolved issues. As noted above, there's a big difference between a 2°C and a 4.5°C warming for a doubling of atmospheric CO2, and it's an important question to resolve, because we need to know how fast the planet will warm in order to know how fast we need to reduce our greenhouse gas emissions. There are significant uncertainties in some feedbacks which play into this question. For example, will clouds act as a net positive feedback (by trapping more heat, causing more warming) or negative feedback (by reflecting more sunlight, causing a cooling effect) as the planet continues to warm? And exactly how much global warming is being offset by human aerosol emissions? These are the sorts of questions we should be debating, and the issues that most climate scientists are investigating. Unfortunately there is a there is a very vocal contingent of people determined to continue arguing the resolved questions for which the science has already been settled. And when climate scientists are forced to respond to the constant propagation of misinformation on these settled issues, it just detracts from our investigation of the legitimate, unresolved, important questions. Smart Risk Management Means Taking Action People are usually very conservative when it comes to risk management. Some of us buy fire insurance for our homes when the risk of a house fire is less than 1%, for example. When it comes to important objects like cars and homes, we would rather be safe than sorry. But there is arguably no more important object than the global climate. We rely on the climate for our basic requirements, like having enough accessible food and water. Prudent risk management in this case is clear. The scientific evidence discussed above shows indisputably that there is a risk that we are headed towards very harmful climate change. There are uncertainties as to how harmful the consequences will be, but uncertainty is not a valid reason for inaction. There's very high uncertainty whether I'll ever be in a car accident, but it would be foolish of me not to prepare for that possibility by purchasing auto insurance. Moreover, uncertainty cuts both ways, and it's just as likely that the consequences will be worse than we expect as it is that the consequences won't be very bad. We Can Solve the Problem The good news is that we have the tools we need to mitigate the risk posed by climate change. A number of plans have been put forth to achieve the necessary greenhouse gas emissions cuts (i.e. here and here and here). We already have all the technology we need. Opponents often argue that mitigating global warming will hurt the economy, but the opposite is true. Those who argue that reducing emissions will be too expensive ignore the costs of climate change - economic studies have consistently shown that mitigation is several times less costly than trying to adapt to climate change (Figure 7). This is why there is a consensus among economists with expertise in climate that we should put a price on carbon emissions (Figure 8). should US reduce emissions The Big Picture The big picture is that we know the planet is warming, humans are causing it, there is a substantial risk to continuing on our current path, but we don't know exactly how large the risk is. However, uncertainty regarding the magnitude of the risk is not an excuse to ignore it. We also know that if we continue on a business-as-usual path, the risk of catastrophic consequences is very high. In fact, the larger the uncertainty, the greater the potential for the exceptionally high risk scenario to become reality. We need to continue to decrease the uncertainty, but it's also critical to acknowledge what we know and what questions have been resolved, and that taking no action is not an option. The good news is that we know how to solve the problem, and that doing so will minimize the impact not only on the climate, but also on the economy. The bottom line is that from every perspective - scientific, risk management, economic, etc. - there is no reason not to immeditately take serious action to mitigate climate change, and failing to do so would be exceptionally foolish.

Reducing CO2 is key. We are reaching a tipping point.
Hansen et al 10 – Director of NASA/Goddard Institute for Space Studies [Dr. James Hansen, Dr. Makiko Sato (Physicist @ NASA/Goddard Institute for Space Studies), Dr. Pushker Kharecha (Researcher of earch sciences and astrobiology @ NASA/Goddard Institute for Space Studies), Dr. David Beerling (Professor of Animal and Plant Sciences @ University of Sheffield), Dr. Robert Berner (Professor Geology and Geophysics @ Yale University), Valerie Masson-Delmotte (Lab. Des Sciences du Climat et l’Environnement/Institut Pierre Simon Laplace, CEA-CNRS-Universite de Versailles Saint-Quentin en Yvelines), Dr. Mark Pagani (Professor of paleoceanography and paleoclimatology @ Yale University), Dr. Maureen Raymo (Paleoclimatologist/marine geologist @  Boston University), Dr. Dana L. Royer (Professor of Earth and Environmental Sciences @ Wesleyan University) & Dr. James C. Zachos ( Professor of Earth & Planetary Sciences  @ University of California – Santa Cruzo) “Target atmospheric CO2: Where should humanity aim?” Open Atmos. Sci. J. (2008), vol. 2, pp. 217-231

Realization that today’s climate is far out of equilibrium with current climate forcings raises the specter of ‘tipping points’, the concept that climate can reach a point where, without additional forcing, rapid changes proceed practically out of our control [2, 7, 63, 64]. Arctic sea ice and the West Antarctic Ice Sheet are examples of potential tipping points. Arctic sea ice loss is magnified by the positive feedback of increased absorption of sunlight as global warming initiates sea ice retreat [65]. West Antarctic ice loss can be accelerated by several feedbacks, once ice loss is substantial [39].
We define: (1) the tipping level, the global climate forcing that, if long maintained, gives rise to a specific consequence, and (2) the point of no return, a climate state beyond which the consequence is inevitable, even if climate forcings are reduced. A point of no return can be avoided, even if the tipping level is temporarily exceeded. Ocean and ice sheet inertia permit overshoot, provided the climate forcing is returned below the tipping level before initiating irreversible dynamic change.
Points of no return are inherently difficult to define, because the dynamical problems are nonlinear. Existing models are more lethargic than the real world for phenomena now unfolding, including changes of sea ice [65], ice streams [66], ice shelves [36], and expansion of the subtropics [67, 68].
The tipping level is easier to assess, because the paleoclimate quasi-equilibrium response to known climate forcing is relevant. The tipping level is a measure of the long-term climate forcing that humanity must aim to stay beneath to avoid large climate impacts. The tipping level does not define the magnitude or period of tolerable overshoot. However, if overshoot is in place for centuries, the thermal perturbation will so penetrate the ocean [10] that recovery without dramatic effects, such as ice sheet disintegration, becomes unlikely.
4.2. Target CO2
Combined, GHGs other than CO2 cause climate forcing comparable to that of CO2 [2, 6], but growth of non-CO2 GHGs is falling below IPCC [2] scenarios. Thus total GHG climate forcing change is now determined mainly by CO2 [69]. Coincidentally, CO2 forcing is similar to the net human-made forcing, because non-CO2 GHGs tend to offset negative aerosol forcing [2, 5].
Thus we take future CO2 change as approximating the net human-made forcing change, with two caveats. First, special effort to reduce non-CO2 GHGs could alleviate the CO2 requirement, allowing up to about +25 ppm CO2 for the same climate effect, while resurgent growth of nonCO2 GHGs could reduce allowed CO2 a similar amount [6]. Second, reduction of human-made aerosols, which have a net cooling effect, could force stricter GHG requirements. However, an emphasis on reducing black soot could largely off-set reductions of high albedo aerosols [20].
Our estimated history of CO2 through the Cenozoic Era provides a sobering perspective for assessing an appropriate target for future CO2 levels. A CO2 amount of order 450 ppm or larger, if long maintained, would push Earth toward the ice-free state. Although ocean and ice sheet inertia limit the rate of climate change, such a CO2 level likely would cause the passing of climate tipping points and initiate dynamic responses that could be out of humanity’s control. 

You should resist every increase in CO2.
Pittock 10 (Barrie, Led the Climate Impact Group in CSIRO until his retirement in 1999. He contributed to or was the lead author of all four major reports of the Intergovernmental Panel on Climate Change. He was awarded a Public Service Medal in 1999 and is CSIRO Honorary Fellow, Climate Change: The Science, Impacts, and Solutions, 2010, pg. 326)

It is absolutely crucial that options for reducing greenhouse gas emissions be pursued with a real sense of urgency. Every extra tonne of carbon dioxide placed into the atmosphere increases the very real risk of dangerous climate change, and nobody will escape the direct or indirect consequences. We are in danger of inadvertently tripping the 'on' switch to disaster, with an inevitably long delay before it can be turned off again. What is done now that enhances climate change cannot be easily undone, so we should err on the side of caution. But it is not all doom and gloom: we can save the day. As we have seen earlier in this book, the technology already exists to rapidly reduce emissions via large investments in energy efficiency (which saves money) and renewable base-load power (which will rapidly come down in price as it is scaled up). Supplemented later this century by large-scale carbon capture and sequestration and (if necessary) by safe nuclear power, the peak in greenhouse gas concentrations can be minimised and then brought down. We need to reduce carbon emissions, and we need to do it fast. Although we are facing an emergency, with an appropriate allocation of ingenuity and resources, together we can do it. We owe that, at least, to our children.

The impact of warming is greater than all others.
Brandenberg 99 (John & Monica Paxson, Visiting Prof. Researcher @ Florida Space Institute, Physicist Ph.D., Science Writer, Dead Mars Dying Earth, Pg 232-233)

The ozone hole expands, driven by a monstrous synergy with global warming that puts more catalytic ice crystals into the stratosphere, but this affects the far north and south and not the major nations’ heartlands. The seas rise, the tropics roast but the media networks no longer cover it. The Amazon rainforest becomes the Amazon desert. Oxygen levels fall, but profits rise for those who can provide it in bottles. An equatorial high-pressure zone forms, forcing drought in central Africa and Brazil, the Nile dries up and the monsoons fail.  Then inevitably, at some unlucky point in time, a major unexpected event occurs—a major volcanic eruption, a sudden and dramatic shift in ocean circulation or a large asteroid impact (those who think freakish accidents do not occur have paid little attention to life or Mars), or a nuclear war that starts between Pakistan and India and escalates to involve China and Russia . . . Suddenly the gradual climb in global temperatures goes on a mad excursion as the oceans warm and release large amounts of dissolved carbon dioxide from their lower depths into the atmosphere. Oxygen levels go down precipitously as oxygen replaces lost oceanic carbon dioxide. Asthma cases double and then double again. Now a third of the world fears breathing. As the oceans dump carbon dioxide, the greenhouse effect increases, which further warms the oceans, causing them to dump even more carbon. Because of the heat, plants die and burn in enormous fires, which release more carbon dioxide, and the oceans evaporate, adding more water vapor to the greenhouse. Soon, we are in what is termed a runaway greenhouse effect, as happened to Venus eons ago. The last two surviving scientists inevitably argue, one telling the other, “See! I told you the missing sink was in the ocean!” Earth, as we know it, dies. After this Venusian excursion in temperatures, the oxygen disappears into the soil, the oceans evaporate and are lost and the dead Earth loses its ozone layer completely. Earth is too far from the Sun for it to be the second Venus for long. Its atmosphere is slowly lost—as is its water—because of ultraviolet bombardment breaking up all the molecules apart from carbon dioxide. As the atmosphere becomes thin, the Earth becomes colder. For a short while temperatures are nearly normal, but the ultraviolet sears any life that tries to make a comeback. The carbon dioxide thins out to form a thin veneer with a few wispy clouds and dust devils. Earth becomes the second Mars—red, desolate, with perhaps a few hardy microbes surviving.

Geologic history is on our side
Bushnell 10 - Chief scientist at the NASA Langley Research Center [Dennis Bushnell (MS in mechanical engineering. He won the Lawrence A. Sperry Award, AIAA Fluid and Plasma Dynamics Award, the AIAA Dryden Lectureship, and is the recipient of many NASA Medals for outstanding Scientific Achievement and Leadership.) “Conquering Climate Change,” The Futurist, May-June, 2010

Carbon-dioxide levels are now greater than at any time in the past 650,000 years, according to data gathered from examining ice cores. These increases in CO2 correspond to estimates of man-made uses of fossil carbon fuels such as coal, petroleum, and natural gas. The global climate computations, as reported by the ongoing Intergovernmental Panel on Climate Change (IPCC) studies, indicate that such man-made CO2 sources could be responsible for observed climate changes such as temperature increases, loss of ice coverage, and ocean acidification. Admittedly, the less than satisfactory state of knowledge regarding the effects of aerosol and other issues makes the global climate computations less than fully accurate, but we must take this issue very seriously.
I believe we should act in accordance with the precautionary principle: When an activity raises threats of harm to human health or the environment, precautionary measures become obligatory, even if some cause-and-effect relationships are not fully established scientifically. As paleontologist Peter Ward discussed in his book Under a Green Sky, several “warming events” have radically altered the life on this planet throughout geologic history. Among the most significant of these was the Permian extinction, which took place some 250 million years ago. This event resulted in a decimation of animal life, leading many scientists to refer to it as the Great Dying. The Permian extinction is thought to have been caused by a sudden increase in CO2 from Siberian volcanoes. The amount of CO2 we’re releasing into the atmosphere today, through human activity, is 100 times greater than what came out of those volcanoes.
During the Permian extinction, a number of chain reaction events, or “positive feedbacks,” resulted in oxygen-depleted oceans, enabling overgrowth of certain bacteria, producing copious amounts of hydrogen sulfide, making the atmosphere toxic, and decimating the ozone layer, all producing species die-off. The positive feedbacks not yet fully included in the IPCC projections include the release of the massive amounts of fossil methane, some 20 times worse than CO2 as an accelerator of warming, fossil CO2 from the tundra and oceans, reduced oceanic CO2 uptake due to higher temperatures, acidification and algae changes, changes in the earth’s ability to reflect the sun’s light back into space due to loss of glacier ice, changes in land use, and extensive water evaporation (a greenhouse gas) from temperature increases.
The additional effects of these feedbacks increase the projections from a 4°C–6°C temperature rise by 2100 to a 10°C–12°C rise, according to some estimates. At those temperatures, beyond 2100, essentially all the ice would melt and the ocean would rise by as much as 75 meters, flooding the homes of one-third of the global population. Between now and then, ocean methane hydrate release could cause major tidal waves, and glacier melting could affect major rivers upon which a large percentage of the population depends. We’ll see increases in flooding, storms, disease, droughts, species extinctions, ocean acidification, and a litany of other impacts, all as a consequence of man-made climate change. Arctic ice melting, CO2 increases, and ocean warming are all occurring much faster than previous IPCC forecasts, so, as dire as the forecasts sound, they’re actually conservative. Pg. 7-8 //1ac

The difference between total extinction and near extinction is infinite potential.
Matheny 7 (Jason, Ph.D. Candidate in the Department of Health Policy and Management at the Bloomberg School of Public Health at Johns Hopkins University, Reducing the Risk of Human Extinction, Risk Analysis, Volume 27, Number 5, Available Online at http://www.upmc-biosecurity.org/website/resources/publications/2007_orig-articles/2007-10-15-reducingrisk.html)

We may be poorly equipped to recognize or plan for extinction risks (Yudkowsky, 2007). We may not be good at grasping the significance of very large numbers (catastrophic outcomes) or very small numbers (probabilities) over large timeframes. We struggle with estimating the probabilities of rare or unprecedented events (Kunreuther et al., 2001). Policymakers may not plan far beyond current political administrations and rarely do risk assessments value the existence of future generations.18 We may unjustifiably discount the value of future lives. Finally, extinction risks are market failures where an individual enjoys no perceptible benefit from his or her investment in risk reduction. Human survival may thus be a good requiring deliberate policies to protect. It might be feared that consideration of extinction risks would lead to a reductio ad absurdum: we ought to invest all our resources in asteroid defense or nuclear disarmament, instead of AIDS, pollution, world hunger, or other problems we face today. On the contrary, programs that create a healthy and content global population are likely to reduce the probability of global war or catastrophic terrorism. They should thus be seen as an essential part of a portfolio of risk-reducing projects.Discussing the risks of “nuclear winter,” Carl Sagan (1983) wrote: Some have argued that the difference between the deaths of several hundred million people in a nuclear war (as has been thought until recently to be a reasonable upper limit) and the death of every person on Earth (as now seems possible) is only a matter of one order of magnitude. For me, the difference is considerably greater. Restricting our attention only to those who die as a consequence of the war conceals its full impact. If we are required to calibrate extinction in numerical terms, I would be sure to include the number of people in future generations who would not be born. A nuclear war imperils all of our descendants, for as long as there will be humans. Even if the population remains static, with an average lifetime of the order of 100 years, over a typical time period for the biological evolution of a successful species (roughly ten million years), we are talking about some 500 trillion people yet to come. By this criterion, the stakes are one million times greater for extinction than for the more modest nuclear wars that kill “only” hundreds of millions of people. There are many other possible measures of the potential loss—including culture and science, the evolutionary history of the planet, and the significance of the lives of all of our ancestors who contributed to the future of their descendants. Extinction is the undoing of the human enterprise. In a similar vein, the philosopher Derek Parfit (1984) wrote: I believe that if we destroy mankind, as we now can, this outcome will be much worse than most people think. Compare three outcomes:
1. Peace
2. A nuclear war that kills 99% of the world’s existing population
3. A nuclear war that kills 100%
2 would be worse than 1, and 3 would be worse than 2. Which is the greater of these two differences? Most people believe that the greater difference is between 1 and 2. I believe that the difference between 2 and 3 is very much greater.... The Earth will remain habitable for at least another billion years. Civilization began only a few thousand years ago. If we do not destroy mankind, these thousand years may be only a tiny fraction of the whole of civilized human history. The difference between 2 and 3 may thus be the difference between this tiny fraction and all of the rest of this history. If we compare this possible history to a day, what has occurred so far is only a fraction of a second. Human extinction in the next few centuries could reduce the number of future generations by thousands or more. We take extraordinary measures to protect some endangered species from extinction. It might be reasonable to take extraordinary measures to protect humanity from the same.19 To decide whether this is so requires more discussion of the methodological problems mentioned here, as well as research on the extinction risks we face and the costs of mitigating them.20

Nuclear power solves warming.

It offers significant advantages over all alternative options. 
Cohen 12 (Armond, Co-founder and Executive Director of the Clean Air Task Force, Actively involved in CATF projects focusing on Arctic stabilization, low carbon technology innovation and coal transition, Armond led the Conservation Law Foundation's Energy Project starting in 1983, Graduate of Brown University and Harvard Law School, Served as judicial clerk for the late Harlington Wood, Jr. of the United States Court of Appeals for the Seventh Circuit 1982-1983, Published numerous articles on climate, energy, and air pollution, and speaks and testifies frequently on these topics, Member of the Keystone Energy Board and US EPA's Clean Air Act Advisory Committee, Decarbonization: The Nuclear Option, February 13th, http://energy.nationaljournal.com/2012/02/is-america-poised-for-nuclear.php)

Three years ago, MIT’s Richard Lester published a simple analysis of what would be required to meet President Obama’s 83%-by-2050 greenhouse gas emission reduction target. The results were stark: Even if energy efficiency were to improve at rates 50% better than historical averages, and biofuels were able to meaningfully reduce transportation emissions in the near term (a proposition with which we disagree), meeting Obama’s goal would require retrofitting every existing coal plant in the country with carbon capture and sequestration (CCS), building twice again that much fossil capacity with CCS, building close to 3,000 wind farms the size of Massachusetts’ Cape Wind, and building nearly 4,000 solar farms the size of California’s Ivanpah. And, having done all that, increasing the amount of nuclear power we generate by a factor of five. Just on its face, this is a tall order. The capital investment is jaw-dropping, and it is becoming increasingly difficult to site new energy projects, regardless of whether they are solar or wind farms, transmission lines, CCS infrastructure, shale gas drilling, or nuclear facilities. More subtly, integrating these various energy sources—especially balancing output of intermittent renewables in an electric grid with no significant ability to store energy—is a major challenge; it is far from certain it can even be done at very large scale. To maximize our odds of meeting the target, we will need to prioritize development and deployment of technologies that appear capable of growing economically to full scale. Cheap unscrubbed natural gas is a “McSolution” to the problem—tempting, but probably not the healthiest long-term choice. In order to make a major contribution to climate abatement, methane emissions from natural gas production and distribution will need to be reduced, and gas-fired power plants will need to use CCS technologies. And, although gas in the United States today is sold at prices below production costs, that cannot continue for long, especially in increasingly international markets. Similarly, “soft energy paths” like PV power (also sometimes today sold below cost) will need significant grid support and zero-carbon balancing to generate meaningful emission reductions. The economic supply curve for large, attractive sites for these projects is bound to bend sharply upwards over time as well. In this context, nuclear power has potentially significant advantages to offer: It is demonstrably low-carbon; it provides baseload energy; unlike wind and solar, it has high power density; and, although gas is cheap today, the price of new nuclear power appears to approach that of new coal. Perhaps more importantly, the price of new nuclear plants will decline as years pass. Standardization will lead to some cost reductions; factory assembly of small, modular units could bring about further step-change reductions (as it has for automobiles and airplanes) in production costs. None of this means that nuclear is poised for a renaissance in the United States. Utilities and their regulators won’t argue with $3 gas, Congress is unwilling to put a price on carbon, and some people remain vehemently opposed to nuclear energy. Ultimately, however, nuclear energy is probably an indispensible element of any credible plan to substantially decarbonize the country. The Nuclear Regulatory Commission’s recent approval of the new Westinghouse reactor design is good news in this regard, as it should help revitalize the American nuclear industry and keep it moving on a path of continuous improvement. In the longer term, a host of newer technologies, including passively cooled small reactors, gas-cooled reactors, and reactors with liquid fuels offer significant potential for further improvements in cost and safety. The country would do well to support continued development and deployment of these designs. In an ideal world, we might wait to scale up nuclear power until after we’ve exhausted all efficiency and renewables options. Unfortunately, however, we don’t have decades to do this, even if we thought traditional green sources would eventually fill the zero-carbon void, which seems unrealistic. Half of the CO2 emitted today will still be warming the planet 1,000 years from now, and these legacy emissions won’t erase themselves. We need to develop all low-carbon energy options now to hedge against the risk of serious climate consequences; nuclear power, despite its genuine challenges, cannot be left off the table.

SMRs are the only solution that addresses the magnitude of warming before it’s too late. 
Palley 11 (Reese Palley, The London School of Economics,  2011, The Answer: Why Only Inherently Safe, Mini Nuclear Power Plans Can Save Our World, p. 186-90)

The central investigation of this book has been directed at the scale of the nuclear industry. The book has argued that all anthropogenic challenges that put in question continued human existence on Earth are a matter of scale. It was nature’s unanticipated success with her human experiment, the evolutionary choice of brains over brawn, setting in motion the underlying scale problems that opened our Pandora’s box of calamities. The history of man on Earth can best be viewed as a race between population and resources in which, for some millennia, population expansion leads and the Earth’s resources have been straining to catch up. When population bloomed from 100 million brainy humans to a billion, the problems of scale emerged as the price we had to pay for success as a species. The conversion of forests to agriculture, responding to the need to feed a burgeoning population, initiated the emerging problem of scale. The elimination of oxygen-emitting forests was mitigated to a large measure in the beginning of our population growth by the slow rate of change of the deforestation, which allowed an absorbable increase of CO2 in the atmosphere. Natural processes, such as the ability of the oceans to take up CO2, tamped down global warming. But as the scale of the release of warming gases exploded a few hundred years ago, our remaining forests and our seas, our first line of defense against CO2 imbalance, could not cope and the level of CO2 has risen alarmingly each year since 1800. When human population climbed from a billion to six billion and these six billion reveled in the enormous energy content of coal, the scenario for disaster on a global scale came into play. The impact of the loss of forest paled in comparison to the havoc that the use of fossil fuels represented. In a world that was hungry for energy and, not incidentally, living on a Malthusian edge of food supply, coal burst upon us as manna from heaven. Coal was everywhere, easy to mine, and in enormous, almost unending supply It generated the cheap heat needed to run the engines of early industrialization. An unintended Faustian bargain was struck. The immediate cost of coal in the cities, dirt and pollution, were not out of sync with what urban man had lived with for centuries. It was beyond the science and the understanding of the time that burning vast millennial coal deposits would do little more than discommode the proximate few and benefit many. Again it was not the burning, it was the scale of the burning that dumped billions of tons of CO2 into the atmosphere. We are now presented with a horrendous invoice that must be paid if we are to survive in anywhere near the comfort to which we have become accustomed. It has been the intent of this book to argue that the scale of the warming catastrophe must be viewed primarily in terms of the continuing flow of CO2 into the atmosphere. Every possible source of CO2, no matter how small, must be identified and interdicted, since every fourth molecule of the gas will remain with us as a climate moderator for thousands of years. What we find is that all of the sources of energy including so-called green energy are CO2-culpable and that each, in spite of claims to the contrary, adds its tiny mite or enormous mass to the climate changes looming in man’s future. The book argues that the scale of the consumption of fossil fuels is clearly unsustainable and, more to the point, that the feeble attempts to restrict CO2 production are little more than a glossing over of the problem. Capping but not ending production of greenhouse gases only magnifies the unthinkable future costs of bringing the level of CO2 and other greenhouse gases back into balance. Logic dictates that merely limiting greenhouse gases pushes possible solutions farther and farther into the future and does little to mitigate the difficulties that will arise in the near future. Logic dictates that our reasonably comfortable survival depends on the immediate and total cessation of increases to parts per million of CO2 in the air. Logic dictates that if we are to continue to enjoy the level of comfort, wealth, and ease afforded us since the beginning of the twentieth century we must not only halt the increase but commence the actual decrease of warming gases at work in the atmosphere. That conclusion brings the book to the problems and the solutions inherent in nuclear power, the only energy source that can guarantee us a reasonable future that might be resistant to CO2 warming. Here the argument returns once again to the problem of scale of nuclear reactors, especially as the size of these reactors is related to the brief time left to us to get a grip on calamitous climate changes. The beginnings of nuclear energy lay in the demands of war. The battle between good and evil characterized by the Second World War gave hurried birth to a discovery that had the inherent power to both destroy and salvage. The power to destroy required plutonium on an enormous scale, which was projected forward into the postwar development of civilian reactors. The demand for scarce plutonium for the bombs of the cold war defined the type of reactors that were being developed. These were the breeder reactors, which spewed out plutonium measured in tons that had previously been available only in ounces, and would continue to do so when the wartime need was far behind us. What was once precious, rare, and desirable has become dangerous nuclear waste, and the imperfectly perceived scale of the waste problem has seriously inhibited the logical growth and development of nuclear power. By some unthinkable universal coincidence, nuclear power became available to man for war at the same time that it could prove to be the solution to man’s greatest peacetime challenge. But the gigawatt nuclear power plants that emerged from the war had within them the seeds of their own severe limitation. The scale of the risks, real and imagined, grew exponentially as the scale of energy output grew only linearly. These risks, some merely perceived, some dangerously real and some financial, have conspired to restrict the enormous expansion of nuclear power that is needed to quickly replace our present consumption of energy from fossil fuels. The present rate of replacement of fossil with nuclear sources is at a pace that will have little impact on ultimately dealing with the CO2 imbalance. This slow rate of change is compounded of public fears, bureaucratic regulatory mechanisms resistant to novel solutions, and a private capital market that is unable to conjure with the imagined and real risks of the huge gigawatt reactors that dominate the industry. It is a Gordian knot that cannot be unraveled but which can only be cut by a political sword that, alas, still lacks the edge to do the job. By another rare act of cosmic fortuity, there is a parallel existing nuclear technology that, barring political interference, is capable of addressing the scale problems inherent in gigawatt reactors. From the beginning of the nuclear era, researchers such as Weinberg and Wigner and Teller developed small, inherently safe nuclear reactors that did not breed plutonium. This was reason enough for the military, balancing urgent demands on research and development budgets, to consign the concept of “smaller and safer is better” to dusty shelves in our national science attic. This book has argued that small reactors, that produce a tenth of the energy of the giants also generate inordinately less of the risk that inhibits growth of the industry. Construction of small reactors is a fraction of the cost of construction of gigawatt reactors. Thus the number of years that scarce capital is tied up and at risk is substantially reduced. The book argues that a 100 MWe reactor88 is a much bigger hardware bargain than a gigawatt reactor, which, from start to output, can cost $15 billion. It is not only the hardware costs that contribute to the devilish details of risk. The problem is the inability of the market to accurately or even approximately estimate the real cost of the capital that would be tied up for over a decade in a project that, through technological advancements, could be obsolete before it ever joins the grid.

All alternatives to SMRs are insufficient in scope—plus safety concerns are all hype.
Nordhaus 12 (Michael Shellenberger, Jessica Lovering, Founder of the Breakthrough Institute, graduate of Earlham College and holds a masters degree in cultural anthropology from the University of California, Santa Cruz, "New Nukes: Why We Need Radical Innovation to Make New Nuclear Energy Cheap", September 11, http://thebreakthrough.org/index.php/programs/energy-and-climate/new-nukes/)

Arguably, the biggest impact of Fukushima on the nuclear debate, ironically, has been to force a growing number of pro-nuclear environmentalists out of the closet, including us. The reaction to the accident by anti-nuclear campaigners and many Western publics put a fine point on the gross misperception of risk that informs so much anti-nuclear fear. Nuclear remains the only proven technology capable of reliably generating zero-carbon energy at a scale that can have any impact on global warming. Climate change -- and, for that matter, the enormous present-day health risks associated with burning coal, oil, and gas -- simply dwarf any legitimate risk associated with the operation of nuclear power plants. About 100,000 people die every year due to exposure to air pollutants from the burning of coal. By contrast, about 4,000 people have died from nuclear energy -- ever -- almost entirely due to Chernobyl. But rather than simply lecturing our fellow environmentalists about their misplaced priorities, and how profoundly inadequate present-day renewables are as substitutes for fossil energy, we would do better to take seriously the real obstacles standing in the way of a serious nuclear renaissance. Many of these obstacles have nothing to do with the fear-mongering of the anti-nuclear movement or, for that matter, the regulatory hurdles imposed by the U.S. Nuclear Regulatory Commission and similar agencies around the world. As long as nuclear technology is characterized by enormous upfront capital costs, it is likely to remain just a hedge against overdependence on lower-cost coal and gas, not the wholesale replacement it needs to be to make a serious dent in climate change. Developing countries need large plants capable of bringing large amounts of new power to their fast-growing economies. But they also need power to be cheap. So long as coal remains the cheapest source of electricity in the developing world, it is likely to remain king. The most worrying threat to the future of nuclear isn't the political fallout from Fukushima -- it's economic reality. Even as new nuclear plants are built in the developing world, old plants are being retired in the developed world. For example, Germany's plan to phase-out nuclear simply relies on allowing existing plants to be shut down when they reach the ends of their lifetime. Given the size and cost of new conventional plants today, those plants are unlikely to be replaced with new ones. As such, the combined political and economic constraints associated with current nuclear energy technologies mean that nuclear energy's share of global energy generation is unlikely to grow in the coming decades, as global energy demand is likely to increase faster than new plants can be deployed. To move the needle on nuclear energy to the point that it might actually be capable of displacing fossil fuels, we'll need new nuclear technologies that are cheaper and smaller. Today, there are a range of nascent, smaller nuclear power plant designs, some of them modifications of the current light-water reactor technologies used on submarines, and others, like thorium fuel and fast breeder reactors, which are based on entirely different nuclear fission technologies. Smaller, modular reactors can be built much faster and cheaper than traditional large-scale nuclear power plants. Next-generation nuclear reactors are designed to be incapable of melting down, produce drastically less radioactive waste, make it very difficult or impossible to produce weapons grade material, use less water, and require less maintenance. Most of these designs still face substantial technical hurdles before they will be ready for commercial demonstration. That means a great deal of research and innovation will be necessary to make these next generation plants viable and capable of displacing coal and gas. The United States could be a leader on developing these technologies, but unfortunately U.S. nuclear policy remains mostly stuck in the past. Rather than creating new solutions, efforts to restart the U.S. nuclear industry have mostly focused on encouraging utilities to build the next generation of large, light-water reactors with loan guarantees and various other subsidies and regulatory fixes. With a few exceptions, this is largely true elsewhere around the world as well. Nuclear has enjoyed bipartisan support in Congress for more than 60 years, but the enthusiasm is running out. The Obama administration deserves credit for authorizing funding for two small modular reactors, which will be built at the Savannah River site in South Carolina. But a much more sweeping reform of U.S. nuclear energy policy is required. At present, the Nuclear Regulatory Commission has little institutional knowledge of anything other than light-water reactors and virtually no capability to review or regulate alternative designs. This affects nuclear innovation in other countries as well, since the NRC remains, despite its many critics, the global gold standard for thorough regulation of nuclear energy. Most other countries follow the NRC's lead when it comes to establishing new technical and operational standards for the design, construction, and operation of nuclear plants. What's needed now is a new national commitment to the development, testing, demonstration, and early stage commercialization of a broad range of new nuclear technologies -- from much smaller light-water reactors to next generation ones -- in search of a few designs that can be mass produced and deployed at a significantly lower cost than current designs. This will require both greater public support for nuclear innovation and an entirely different regulatory framework to review and approve new commercial designs. In the meantime, developing countries will continue to build traditional, large nuclear power plants. But time is of the essence. With the lion's share of future carbon emissions coming from those emerging economic powerhouses, the need to develop smaller and cheaper designs that can scale faster is all the more important. A true nuclear renaissance can't happen overnight. And it won't happen so long as large and expensive light-water reactors remain our only option. But in the end, there is no credible path to mitigating climate change without a massive global expansion of nuclear energy. If you care about climate change, nothing is more important than developing the nuclear technologies we will need to get that job done.

Don't let perfect be the enemy of good. Nuclear is the best choice among imperfect options. 
Lynas 11 (Mark, Visiting Research Associate at Oxford University’s School of Geography and the Environment, Appointed advisor on climate change to the President of the Maldives, Longlisted for the Samuel Johnson Award for Non-Fiction, and short-listed for the Guardian First Book Award, Author of The God Species: How the Planet Can Survive the Age of Humans, Why nuclear power is still a good choice, http://articles.latimes.com/print/2011/apr/10/opinion/la-oe-lynas-nukes-20110410)

What a strange turn of events. Instead of uniting the environmental movement in renewed opposition to nuclear power, the Fukushima disaster in Japan has divided it still further. An increasing number of green advocates, including some very prominent voices, have declared their support for nuclear power as a clean energy option, even as radioactive water accumulates and the timeline for cleaning up the contaminated areas extends by decades. Can they be serious?
They can. The irony of Fukushima is that in forcing us all to confront our deepest fears about the dangers of nuclear power, we find many of them to be wildly irrational -- based on scare stories propagated through years of unchallenged mythology and the repeated exaggerations of self-proclaimed "experts" in the anti-nuclear movement. As the British environmental writer George Monbiot has pointed out, if we took the scientific consensus on nuclear energy as seriously as we take the scientific consensus on climate change, we environmentalists would be telling a very different story.
The science on radiation tells us that the effects of Fukushima are serious but so far much less so than some of the more hyperbolic media coverage might suggest. The power plant operator, Tokyo Electric Power Co., has been releasing enormous quantities of radioactive water into the sea, for example. It sounds scary, but a member of the public would have to eat seaweed and seafood harvested just one mile from the discharge pipe for a year to receive an effective dose of 0.6 millisieverts. To put this in context, every American receives on average 3 millisieverts each year from natural background radiation, and a hundred times more than this in some naturally radioactive areas. As for the Tokyo tap water that was declared unsafe for babies, the highest measured levels of radioactivity were 210 becquerels per liter, less than a quarter of the European legal limit of 1,000 becquerels per liter. Those leaving Tokyo because of this threat will have received more radiation on the airplane flight out than if they had been more rational and stayed put.
For the green movement, which is often justifiably accused of making the perfect the enemy of the good, having to confront real-world choices about energy technologies is painful. Most environmentalists assert that a combination of renewables and efficiency can decarbonize our energy supply and save us both from global warming and the presumed dangers of nuclear power. This is technically possible but extremely unlikely in practice. In the messy real world, countries that decide to rely less on nuclear will almost certainly dig themselves even deeper into a dependence on dirty fossil fuels, especially coal.
In the short term, this is already happening. In Germany -- whose government tried to curry favor with a strongly anti-nuclear population by rashly closing seven perfectly safe nuclear plants after the Fukushima crisis began -- coal has already become the dominant factor in electricity prices once again. Regarding carbon dioxide emissions, you can do the math: Just add about 11 million tons per year for each nuclear plant replaced by a coal plant newly built or brought back onto the grid.
In China the numbers become even starker. Coal is cheap there (as are the thousands of human lives lost in extracting it each year), and if the hundred or so new nuclear plants previously proposed in China up to 2030 are not built, it is a fair bet that more than a billion tons can be added to annual global carbon dioxide emissions as a result.
Japan is also heavily dependent on coal, so it is a fair bet that less nuclear power there will add substantially to the country's emissions. No wonder the Japanese are insisting on backing off from the Kyoto climate treaty. Looking at the entire global picture, I estimate that turning away from nuclear power could make the difference between whether the world warms by 2 degrees Celsius (bad but manageable) and 3 degrees Celsius (disastrous) in the next century.
We have already made this mistake once. In the 1970s it looked as if nuclear power was going to play a much bigger role than eventually turned out to be the case. What happened was Three Mile Island, and the birth of an anti-nuclear movement that stopped dozens of half-built or proposed reactors; coal plants were substituted instead. It is therefore fair to say that the environmental movement played a substantial role in causing global warming, surely an ecological error it should learn from in years ahead.
Don't get me wrong: I am an enthusiastic proponent of replacing fossil fuels with renewable energy sources. I strongly support wind, solar and other clean-tech options. But all energy technologies come with an ecological price tag. Wind turbines kill and injure birds and bats. Solar thermal plants proposed in the Mojave Desert have conservationists up in arms. If we are serious about taking biodiversity into consideration as well as climate change, these concerns cannot be idly dismissed. In terms of land use, nuclear scores very well, because the comparatively small quantities of fuel required means less land disturbed or ruined by mines, processing and related uses.
Take Japan again. According to some recent number crunching by the Breakthrough Institute, a centrist environmental think tank, phasing out Japan's current nuclear generation capacity and replacing it with wind would require a 1.3-billion-acre wind farm, covering more than half the country's total land mass. Going for solar instead would require a similar land area, and would in economic terms cost the country more than a trillion dollars.
Those debating the future of nuclear power also tend to focus on out-of-date technology. No one proposes to build boiling-water reactors of 1960s-era Fukushima vintage in the 21st century. Newer designs have a much greater reliance on passive safety, as well as a host of other improvements. Fourth-generation options, such as the "integral fast reactor" reportedly being considered by Russia, could be even better. Fast-breeders like the IFR will allow us to power whole countries cleanly by burning existing stockpiles of nuclear waste, depleted uranium and military-issue plutonium. And the waste left over at the end would become safe after a mere 300 years, so no Yucca Mountains needed there. IFRs exist only on paper, however; we need to urgently research prototypes before moving on to large-scale deployment.
What is needed is perspective. Nuclear energy is not entirely safe, as Fukushima clearly shows, even if the current radiation-related death toll is zero and will likely remain so. But coal and other fossil fuels are far, far worse. And insisting only on renewables risks worsening global warming as an unintended consequence. We need a portfolio of clean energy technologies, deployed in the most environmentally responsible way. Above all, let us base our energy policy on a scientifically valid appreciation of real-world risk, and not on scare stories from the past.

We can’t un-enframe reality—using science can help us determine and resolve risk.  The alt ensures catastrophe.
Morton 11
[Ecological Thought “Thinking Big”]

Distance doesn't mean indifference, and coolness (using reason) isn't coldness. Environmental language frequently urges us to get hot under the collar. The ecological thought aims for something cooler, at least at first. Al Gore and others have used "Earthrise" to induce us to hold and care for Earth, as if it were a fragile ball of glass. Universe, a magnificient animated film from Canada (2006), and the opening sequence of the film Contact, based on Carl Sagan's novel, travel out, and out, and out, from Earth into the Universe.'' They are zooms from nowhere. Archimedes said, "give me somewhere to stand, and I shall move the Earth." 'The ecological thought says, "give us nowhere to stand, and we shall care for the Earth."
We no longer live within a horizon (did we ever?) We no longer live in a place where the sun comes up and goes down, no matter how much some philosophers insist that we experience things that way. We've lost a sense of the significance of events that appear on horizons (did we ever have them?). Strange configurations of stars or lights and clouds in the sky, like some cosmic being's writing, have disappeared, (An old joke: "Red sky at night. shepherd's house on fire; red sky in the morning— shepherd's house still on fare") Space isn't something that happens beyond the ionosphere. We are in space right now.
We can appreciate the fragility of our world from the point of view of space. Thinking big doesn't prevent us from caring for the environment. 
Google Earth and Google Maps make this vision a matter of pointing and clicking. Some object that these technologies are mass surveillance. They would be right. Only in an age of this ‘power-knowledge' can global awareness become available for Western rationalists. Google Earth enabled us to see that cows align north to south across the planet." This knowledge was unavailable to people supposedly "embedded" in a "lifeworld." Consider how we're now aware of risks on global and micro scales. We can find out exactly how much mercury our bodies contain. We know that popular kinds of plastic leach dioxins. The more risk we know about, the more risk spreads. Risk becomes democratized, and democracy becomes about managing risk. Ulrich Bech calls it a “risk society”: how our increasing awareness of risk in all dimensions (across space, within our bodies, over time) changes our awareness of how we coexist. We can't "unthink" risk. Along with the sense of tremendous power and voyeuristic, sadistic fantasies of being able to see everything (on Google Earth, Youtube and so on) comes a sense of perilous vulnerability. 
Tibetans in Exile
Do we have to go into outer space to care for Earth? Do we need high technology? Do we need Google Earth to imagine Earth? Is Western science and power the only path to ecological awareness? Many environmentalists would throw up their hands at my assumptions here. First of all, isn't Western society and all it stands for (the dreaded Cartesian dualism, “technology” and its by-products) precisely what we must destroy or re- treat from? And don't so-called prehistoric, pretechnological societies hold the keys to our salvation?
No. Consider a society that has developed the ecological thought outside of Western culture: Tibet. Old Tibet hardly even had wheels, except prayer wheels. Yet 'Tibetans had ideas of big space and big time when in the West these would have been heresy.
There is a lot to say about modern Tibet, perhaps too much: an end- less succession of checkpoints; prisoners digging roads with their bare bands; the way Tibetans are treated like Native Americans were during the pioneering days; New Age appropriations of their culture, as if the nineteenth and twenty-first centuries were happening simultaneously. I will avoid that and head straight for an insight, It's the "West" that fixates on place, thinking that there is this thing called “place” that is solid and real and independent and that has been progressively undermined by modernity, capitalism, technology, you name it. Fixation on place impedes a truly ecological view.
Before I went to Tibet, I wondered whether indigenous people actually did have an "authentic."' "non Western" experience of place. I returned less sure than ever. When you camp in Tibet, as I did for about two weeks, you sleep under outer space as directly below it as you can get without flying. 'The Tibetan plateau is about 16,500 feet above sea level on average: you can pretty much walk to the second base camp of Everest from the town of Tingri (a twenty-one-mile hike across a flat plain). Look up at a plane: at four times higher than that, you're not even close.


Solvency

Plan – The United States federal government should reduce restrictions external to a fast track process for small modular reactors. 

Contention Two – Solvency 

The plan solves the only major roadblock to the creation of a robust domestic SMR industry. 
Loris 11 (Nicolas D. Loris – Research Associate in the Roe Institute, Jack Spencer – Research Fellow in Nuclear Energy in the Thomas A. Roe Institute for Economic Policy Studies, Currently is The Heritage Foundation’s senior reesrach fellow in nuclear energy policy, Previously worked on commercial, civilian and military components of nuclear energy at the Babcock & Wilcox Companies, Holds a bachelor's degree in international politics from Frostburg State University and a master's degree from the University of Limerick, A Big Future for Small Nuclear Reactors?, February 2nd, http://www.heritage.org/research/reports/2011/02/a-big-future-for-small-nuclear-reactors)

Abstract: More and more companies—in the U.S. and abroad—are investing in new commercial nuclear enterprises, chief among them, small modular reactors (SMRs). The SMR industry is growing, with many promising developments in the works—which is precisely why the government should not interfere, as subsidies and government programs have already resulted in an inefficient system for large reactors. Heritage Foundation nuclear policy experts explain how the future for small reactors can remain bright.
Small modular reactors (SMRs) have garnered significant attention in recent years, with companies of all sizes investing in these smaller, safer, and more cost-efficient nuclear reactors. Utilities are even forming partnerships with reactor designers to prepare for potential future construction. Perhaps most impressive is that most of this development is occurring without government involvement. Private investors and entrepreneurs are dedicating resources to these technologies based on their future prospects, not on government set-asides, mandates, or subsidies, and despite the current regulatory bias in favor of large light water reactors (LWRs).
The result is a young, robust, innovative, and growing SMR industry. Multiple technologies are being proposed that each have their own set of characteristics based on price, fuel, waste characteristics, size, and any number of other variables. To continue this growth, policymakers should reject the temptation to offer the same sort of subsidies and government programs that have proven ineffective for large LWRs. While Department of Energy cost-sharing programs and capital subsidies seem attractive, they have yet to net any new reactor construction. Instead, policymakers should focus on the systemic issues that have continued to thwart the expansion of nuclear power in recent years. Specifically, the federal government needs to develop an efficient and predictable regulatory pathway to new reactor certification and to develop a sustainable nuclear waste management strategy.
Why SMRs?
Small modular reactors share many of the attractive qualities of large reactors, such as providing abundant emissions-free power, while adding new features that could make them more appropriate for certain applications, such as providing power to rural communities or for dedicated industrial use. SMRs are not yet positioned to take the place of traditional large LWRs, but they represent an important growth area for the commercial nuclear industry.
Indeed, should the promise of small modular reactors be realized, the technology could transform the nuclear industry. That is because these attributes would potentially mitigate some of the financial and regulatory problems that nuclear energy has recently faced. SMRs potentially cost less (at least in up-front capital), are more mobile and multifunctional, provide competition, and can largely be produced by existing domestic infrastructure.
Lower Costs Up Front. Large reactors are very expensive to license and construct and require massive up-front capital investments to begin a project. Small reactors, while providing far less power than large reactors, can be built in modules and thus be paid for over time. For example, estimates for larger reactors range from $6 billion to $10 billion and must be financed all at once. The Babcock & Wilcox Company’s modular mPower reactors, alternatively, can be purchased in increments of 125 megawatts (MW), which would allow costs to be spread out over time. Though cost estimates are not yet available for the mPower reactor, its designers have stated that they will be competitive. This should not be used as a reason to refrain from building larger, 1,000-plus MW reactors. Each utility will have its own set of variables that it must consider in choosing a reactor technology, but given that one of the primary justifications for government subsidies is that the high costs of large reactors puts unacceptable strain on utility balance sheets, an option that spreads capital outlays over time should be attractive.
Safe Installation in Diverse Locations. Some designs are small enough to produce power for as few as 20,000 homes. One such reactor, Hyperion Power’s HPM (Hyperion Power Module) offers 25 MW of electricity for an advertised cost of $50 million per unit. This makes the HPM a potential power solution for isolated communities or small cities.[1] The Alaskan town of Galena, for example, is planning to power its community with a small reactor designed by Toshiba, while Fairbanks is looking into a small plant constructed by Hyperion.[2] In addition, Western Troy Capital Resources has stated that it will form a private corporation to provide electric power from small reactors for remote locations in Canada.[3] Public utility officials in Grays Harbor, Washington, have spoken with the NuScale Power company about powering the community with eight small nuclear plants;[4] and Hyperion Power has reported a high level of interest in small nuclear reactor designs from islands around the world.[5]
Using a small nuclear reactor could cut electricity costs in isolated areas since there would be no need for expensive transmission lines to carry power to remote locations.[6] SMRs could also potentially be integrated into existing energy infrastructure. SMRs could be built into old coal plants, for instance. The reactors would replace the coal boilers and be hooked into the existing turbines and distribution lines. According to the Nuclear Regulatory Commission, these modifications could be completed safely since small reactors will likely be easier to control during times of malfunction.[7]
Multi-functionality. SMRs can be used in a variety of applications that have substantial power and heat requirements. The chemical and plastics industries and oil refineries all use massive amounts of natural gas to fuel their operations. Similarly, small reactors could produce the heat needed to extract oil from tar sands, which currently requires large amounts of natural gas. While affordable today, natural gas prices vary significantly over time, so the long-term predictable pricing that nuclear provides could be very attractive. SMRs may also provide a practical solution for desalination plants (which require large amounts of electricity) that can bring fresh water to parts of the world where such supplies are depleting.[8] Perhaps most important, is that SMRs have the potential to bring power and electricity to the 1.6 billion people in the world today that have no access to electricity, and to the 2.4 billion that rely on biomass, such as wood, agricultural residue, and dung for cooking and heating.[9]
Competition. While competition among large nuclear-reactor technologies currently exists, small reactors will add a new dimension to nuclear-reactor competition. Multiple small technology designs are set to emerge on the market. Not only will competition among small reactors create a robust market, it will also provide an additional incentive for large reactors to improve. If smaller reactors begin to capture a share of the nuclear market and the energy market at large, it will drive innovation and ultimately lower prices for both new and existing technologies.
Domestic Production. Although the nuclear industry necessarily shrank to coincide with decreased demand, much of the domestic infrastructure remains in place today and could support the expansion of small-reactor technologies. Although the industrial and intellectual base has declined over the past three decades, forging production, heavy manufacturing, specialized piping, mining, fuel services, and skilled labor could all be found in the United States. Lehigh Heavy Forge Corporation in Bethlehem, Pennsylvania, could build the forges while Babcock & Wilcox could provide the heavy nuclear components, for instance. AREVA/Northrop Grumman Shipbuilding broke ground on a heavy components manufacturing facility last June.[10] Further, a number of companies are expanding manufacturing, engineering, and uranium enrichment capabilities—all in the United States.
If SMRs are so great, where is the construction?
While some designs are closer to market introduction than others, the fact is that America’s regulatory and policy environment is not sufficient to support a robust expansion of existing nuclear technologies, much less new ones. New reactor designs are difficult to license efficiently, and the lack of a sustainable nuclear waste management policy causes significant risk to private investment.
Many politicians are attempting to mitigate these market challenges by offering subsidies, such as loan guarantees. While this approach still enjoys broad support in Congress and industry, the reality is that it has not worked. Despite a lavish suite of subsidies offered in the Energy Policy Act of 2005, including loan guarantees, insurance against government delays, and production tax credits, no new reactors have been permitted, much less constructed. These subsidies are in addition to existing technology development cost-sharing programs that have been in place for years and defer significant research and development costs from industry to the taxpayer.
The problem with this approach is that it ignores the larger systemic problems that create the unstable marketplace to begin with. These systemic problems generally fall into three categories:
Licensing. The Nuclear Regulatory Commission (NRC) is ill prepared to build the regulatory framework for new reactor technologies, and no reactor can be offered commercially without an NRC license. In a September 2009 interview, former NRC chairman Dale E. Klein said that small nuclear reactors pose a dilemma for the NRC because the commission is uneasy with new and unproven technologies and feels more comfortable with large light water reactors, which have been in operation for years and has a long safety record.[11] The result is that enthusiasm for building non-light-water SMRs is generally squashed at the NRC as potential customers realize that there is little chance that the NRC will permit the project within a timeframe that would promote near-term investment. So, regardless of which attributes an SMR might bring to the market, the regulatory risk is such that real progress on commercialization is difficult to attain. This then leaves large light water reactors, and to a lesser extent, small ones, as the least risky option, which pushes potential customers toward that technology, which then undermines long-term progress, competition, and innovation.
Nuclear Waste Management. The lack of a sustainable nuclear waste management solution is perhaps the greatest obstacle to a broad expansion of U.S. nuclear power. The federal government has failed to meet its obligations under the 1982 Nuclear Waste Policy Act, as amended, to begin collecting nuclear waste for disposal in Yucca Mountain. The Obama Administration’s attempts to shutter the existing program to put waste in Yucca Mountain without having a backup plan has worsened the situation. This outcome was predictable because the current program is based on the flawed premise that the federal government is the appropriate entity to manage nuclear waste. Under the current system, waste producers are able to largely ignore waste management because the federal government is responsible. The key to a sustainable waste management policy is to directly connect financial responsibility for waste management to waste production. This will increase demand for more waste-efficient reactor technologies and drive innovation on waste-management technologies, such as reprocessing. Because SMRs consume fuel and produce waste differently than LWRs, they could contribute greatly to an economically efficient and sustainable nuclear waste management strategy.
Government Intervention. Too many policymakers believe that Washington is equipped to guide the nuclear industry to success. So, instead of creating a stable regulatory environment where the market value of different nuclear technologies can determine their success and evolution, they choose to create programs to help industry succeed. Two recent Senate bills from the 111th Congress, the Nuclear Energy Research Initiative Improvement Act (S. 2052) and the Nuclear Power 2021 Act (S. 2812), are cases in point. Government intervention distorts the normal market processes that, if allowed to work, would yield the most efficient, cost-effective, and appropriate nuclear technologies. Instead, the federal government picks winners and losers through programs where bureaucrats and well-connected lobbyists decide which technologies are permitted, and provides capital subsidies that allow investors to ignore the systemic problems that drive risk and costs artificially high. This approach is especially detrimental to SMRs because subsidies to LWRs distort the relative benefit of other reactor designs by artificially lowering the cost and risk of a more mature technology that already dominates the marketplace.
How to Fix a Broken System
At the Global Nuclear Renaissance Summit on July 24, 2008, then-NRC chairman Dale Klein said that a nuclear renaissance with regard to small reactors will take “decades to unfold.”[12] If Members of Congress and government agencies do not reform their current approach to nuclear energy, this will most certainly be the case. However, a new, market-based approach could lead to a different outcome. Instead of relying on the policies of the past, Congress, the Department of Energy, and the NRC should pursue a new, 21st-century model for small and alternative reactor technologies by doing the following:
Reject additional loan guarantees. Loan guarantee proponents argue that high up-front costs of new large reactors make them unaffordable without loan guarantees. Presumably, then, a smaller, less expensive modular option would be very attractive to private investors even without government intervention. But loan guarantees undermine this advantage by subsidizing the capital costs and risk associated with large reactors. A small reactor industry without loan guarantees would also provide competition and downward price pressure on large light water reactors. At a minimum, Congress should limit guarantees to no more than two plants of any reactor design and limit to two-thirds the amount of any expanded loan guarantee program that can support a single technology. Such eligibility limits will prevent support from going only to a single basic technology, such as large light water reactors.[13]
Avoid subsidies. Subsidies do not work if the objective is a diverse and economically sustainable nuclear industry. Despite continued attempts to subsidize the nuclear industry into success, the evidence demonstrates that such efforts invariably fail. The nuclear industry’s success stories are rooted in the free market. Two examples include the efficiency and low costs of today’s existing plants, and the emergence of a private uranium enrichment industry. Government intervention is the problem, as illustrated by the government’s inability to meet its nuclear waste disposal obligations.
Build expertise at the Nuclear Regulatory Commission. The NRC is built to regulate large light water reactors. It simply does not have the regulatory capability and resources to efficiently regulate other technologies, and building that expertise takes time. Helping the NRC to develop that expertise now would help bring new technologies into the marketplace more smoothly. Congress should direct and resource the NRC to develop additional broad expertise for liquid metal-cooled, fast reactors and high-temperature, gas-cooled reactors. With its existing expertise in light water technology, this additional expertise would position the NRC to effectively regulate an emerging SMR industry.
Establish a new licensing pathway. The current licensing pathway relies on reactor customers to drive the regulatory process. But absent an efficient and predictable regulatory pathway, few customers will pursue these reactor technologies. The problem is that the legal, regulatory, and policy apparatus is built to support large light water reactors, effectively discriminating against other technologies. Establishing an alternative licensing pathway that takes the unique attributes of small reactors into consideration could help build the necessary regulatory support on which commercialization ultimately depends.[14]
Resolve staffing, security, construction criteria, and fee-structure issues by December 31, 2011. The similarity of U.S. reactors has meant that the NRC could establish a common fee structure and many general regulatory guidelines for areas, such as staffing levels, security requirements, and construction criteria. But these regulations are inappropriate for many SMR designs that often have smaller staff requirements, unique control room specifications, diverse security requirements, and that employ off-site construction techniques. Subjecting SMRs to regulations built for large light water reactors would add cost and result in less effective regulation. The NRC has acknowledged the need for this to be resolved and has committed to doing so, including developing the budget requirements to achieve it. It has not committed to a specific timeline.[15] Congress should demand that these issues be resolved by the end of 2011.

Advocacy of the nuclear power is vital to galvanizing public support to act on climate change.
Bennett 7 (Matt – Vice President for Public Affairs, Rob Keast – Senior policy advisor, John Dyson – Third Way Trustee, Another Inconvenient Truth: Solving Global Warming and Energy Security Requires Nuclear Power, http://www.thirdway.org/data/product/file/84/Third_Way_Nuclear_Memo.pdf) 

However, few in the environmental community or their allies in policymaking have championed—indeed, most have actively opposed—the one climate change solution that can make a substantial difference in the near term: nuclear power. This raises a serious problem—there does not seem to be a realistic path to resolving climate change that does not significantly expand nuclear energy, but most of those at the
frontlines of fighting climate change have not yet embraced it. We must resolve this contradiction if we are to confront global warming effectively. In this paper, we argue that nuclear energy in America is one important key to solving the global warming crisis—not just in terms of reducing dangerous emissions, but in breaking the logjam in the public domain over climate change.
Of course we are aware that there are outstanding issues or questions regarding nuclear energy, particularly with regard to waste storage and plant safety. But the flipside of that equation is that some of the other technologies and ideas being offered as solutions to climate change are too small, costly or far off. We cannot allow any large-scale potential fixes to be taken off the table. If, indeed, the existence of the earth as we know it hangs in the balance, we are confident that nuclear safety and waste issues can be resolved to most people’s satisfaction.
This memo makes the case for why progressive policymakers and activists should support nuclear power expansion in the United States. We offer three reasons:
1. Expanding nuclear power will make a difference in addressing the problem of global warming.
2. Embracing nuclear power by progressive leaders would have a galvanizing impact on the public, demonstrating the severity of the climate change problem and the need for everyone to make hard choices.
3. Moving forward efficiently on nuclear power could help provide momentum to take additional steps to curb carbon emissions.
1. Expanding Nuclear Power Can Help Fight Global Warming
The facts are quite simple, and they speak for themselves: nuclear power is the only mature, major source of electric power in the United States that is essentially carbon-free.† In 2005, nuclear power made up 19 percent of our energy mix and prevented 3.32 million tons of sulfur dioxide, 1.05 million tons of nitrogen oxide and 681.9 million tons of carbon dioxide emissions in the United States alone.1 But that is today. US electricity demand is predicted to rise by 45% by 2030. That means 350,000 megawatts of new generation capacity must be built to meet that demand. Unless this country changes course, coal will constitute a larger share of new power generation than it would otherwise.2
One reason is that growth of domestic nuclear power production had, until very recently, totally stalled. There are currently 103 licensed reactors‡ in the US, at 65 plant sites in 31 states. Most have gotten or will get 20-year license extensions from the Nuclear Regulatory Commission (NRC). But no new nuclear power plants have been brought online since 1996, and since 1973, every new plant order—totaling more than 100—has been cancelled. Moreover, industry consolidation has meant that fewer firms are operating nuclear plants.3
There is some good news of late—the 2005 Energy Policy Act provides various incentives which support currently operating plants and encourages future construction. Since the 2005 law was passed, 13 companies have filed licenses with the NRC to build as many as 31 new reactors.4
But the growth in nuclear production is not without controversy—serious debates relating to nuclear waste and plant safety continue. Still, we think the risks are worth taking. America has grappled with a nuclear waste dilemma for decades—it is a serious and currently unsolved problem, but we believe it can be managed safely in the short term and handled effectively in the long term.
As for plant safety, there is simply no such thing as completely risk-free power, and nuclear is no exception. That being said, our nuclear sites are some of the most fortified, well-protected industrial spaces in the nation. The industry’s security is regulated and closely watched by on-site federal inspectors and overseers, and the FBI has categorized nuclear plants as “difficult targets.” Furthermore, a new generation of plant design and technologies has made nuclear facilities more efficient, safe and less costly than in the past.5
Yet despite good safety records and a recent resurgence in interest in new reactors, on its current trajectory, total nuclear generation is projected to grow from 780 billion kilowatt-hours in 2005 to only 896 billion kilowatt-hours in 2030 (that is, if the new reactors cited above come on-line). Even with this projected increase, the nuclear share of total electricity generation is expected to fall from 19 percent in 2005 to 15 percent in 2030. We would need another four plants (for a total of 35 new plants) simply to maintain nuclear power’s current piece of the US energy pie.6
So from a global warming perspective, the American energy production outlook is not great now, and, without substantial change, it is projected to get much worse, as this chart demonstrates:
That, in our view, is an unacceptable outcome. We must face the reality that a growing population and evolving technology will place ever-increasing demands on our energy production. We believe that policymakers and advocates should set as a general goal that we expand non- or low-carbon sources, such as nuclear, wind, solar, and “clean coal,” to meet much of the new demand for power that our expanding nation and modern life require. As a specific and measurable target, we should aim to advance nuclear energy to a point where it provides for 25 percent of America’s energy. This is an ambitious but achievable goal; unless we get closer to it, meeting increased energy needs while dealing with the reality of climate change is probably a pipe dream.
2. Embracing Nuclear Power Can Help Rally the Public on Climate Change
Recent public opinion polling reveals a seeming paradox: Americans believe that global warming is real, but they don’t feel any urgency about dealing with it. A Pew poll in January found that 77% of Americans believe there is solid evidence of global warming, and the same number believe global warming is a very serious or somewhat serious problem.7 But another Pew poll of global attitudes found that only 19% of Americans who had heard of global warming expressed a great deal of personal concern over the issue, the smallest percentage of any country in a survey of 15 nations. And climate change ranks 20th out of 23 in Pew’s annual list of policy priorities (only 38% rank it as a top priority).8 Another January poll found that less than half of respondents said global warming worries them “a great deal” or “a good amount.”9 In short, awareness of climate change is high, but urgency—and demand for government action—is low.
In part, this is because the solutions that many offer seem incommensurate to the scope of the problem. For example, almost no one disagrees that we should use more solar power, but solar makes up 1/30th of 1 percent of current US power usage. It is a very important but very small part of a near- or even mid-term solution. We simply must have more mature, low-carbon power generation methods if we are to addressthis issue aggressively over the next several decades.
One glaring problem is the failure on the part of leading climate change advocates—from most environmental groups to leading Members of Congress—to support the only existing, mature energy source that can almost immediately help save our planet from catastrophic climate change. Consider what the three largest US environmental groups are still saying about nuclear power:
[I]t is completely unacceptable that the U.S. government is pushing for more nukes when most of the rest of the world is saying "so long."10
– Greenpeace
Unfortunately, the nuclear power industry in its present state suffers from toomany security, safety, and environmental exposure problems and excessivecosts to qualify as a leading means to combat global warming pollution.11
– Natural Resources Defense Council
The Sierra Club opposes the licensing, construction and operation of new nuclear reactors utilizing the fission process …12
– Sierra Club
Clearly, the mainstays of the movement still have not even lost their hostility to nuclear power, much less acknowledged the role that nuclear power can play a major part of the solution to global warming.
And despite what some are calling a “nuclear renaissance” that is pegged to the climate issue and rising power needs, anti-nuclear forces have worked hard to muddy the waters. For example, the following polling question was asked on a survey by the Civil Society Institute:
Experts have proposed a range of long-term and short-term solutions to the energy crisis and the threat posed by global warming. Some solutions— including solar energy and wind power—are already in place and would be expanded in the near-term. Others—such as increased conservation—could start immediately. Still others—including nuclear power and hydrogen fuel cells—would take a decade to put in place, or longer. What is your view of the best way for America to proceed? Would you say... the energy and global warming problem is happening now. We need most of the emphasis placed on immediate and near-term solutions that will deliver fast results or we need most of the emphasis placed on solutions that will deliver results a decade from now or later?
Not surprisingly, 62% of respondents to this sharply slanted and misleading question said we need to take action now. Never mind that solar and wind are not mature power generation techniques and simply cannot provide “near term solutions” to our CO2 problems.
Many advocates have taken this approach, attempting to keep the debate fixed solely on conservation and renewable sources. And no one denies that both are crucial to addressing the problem of global warming—a solution is impossible without real shifts in public behavior and a huge increase in our investment in renewable energy. But we believe that by talking only about conservation and renewable energy, advocates have undercut the seriousness of their own argument on climate change. The American public may not know much about base-load capacity, but they understand that we are not going to get out of our CO2 problem by relying solely on wind farms or geothermal power at this point in time. And they may be reluctant to make hard changes in their own lives—or demand policy fixes to climate change—until environmentalists start making some tough choices too.
Indeed, if advocates were to embrace nuclear power, which many have spent their careers fighting, it would help prove to the public that a dramatic shift in our thinking as a nation is required when our way of life or very existence may be at risk. Some individuals in the movement have begun doing precisely that. The most prominent is Greenpeace Founder Patrick Moore, who told Congress:
If nothing is done to revitalize the American nuclear industry, the industry’s contribution to meeting US energy demands could drop from 20 percent to 9 percent. What sources of energy would make up the shortfall? Very likely, the US would turn to an even greater reliance on fossil fuels.13
And in an editorial last year, Dr. Moore put the fundamental point quite plainly:
“Nuclear energy is the only large-scale, cost-effective energy source that can reduce these emissions while continuing to satisfy a growing demand for power. And these days, it can do so safely.”14
Patrick Moore is not alone—a few other movement leaders, and some environmental advocates in Congress—have begun to come to this conclusion. They include Stewart Brand, founder of The Whole Earth Catalog, and Hugh Montefiore, former Chairman of Friends of the Earth. Senator Barbara Boxer, one of the staunchest environmentalists in Congress and Chair of the Environment and Public Works Committee, recently noted the trend toward nuclear on her committee and has signaled a possible shift in her own thinking about nuclear power as it relates to climate change.15
Some of the groups are starting to come around as well. Environmental Defense calls nuclear power one of many “wedges” to be used in attacking global warming, and they note that if “the unresolved concerns can be answered satisfactorily, however, nuclear power may one day have the potential to be a factor in slowing the emissions that contribute to global warming. For that reason, it is worth pursuing continued research.”16
The public appears ready for this change. A January 2007 poll by UPI of nearly 7,000 Americans found that 62 percent agree that new nuclear plants should be built.17 This is precisely the same percentage of Americans that an LA Times survey last summer found would support “the increased use of nuclear power as a source of energy in order to prevent global warming.”18
The data are clear: Americans understand that climate change is real, and they are ready to embrace nuclear power as one piece of the long-term solution. But the public will need to hear from environmental advocates to seal the deal.
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2.0 SAFETY CASE FOR SMRs
While the focus in this paper is on the business case for SMRs, the safety case also is an important element of the case for SMRs. Although SMRs (the designs addressed in this paper) use the same fuel type and the same light water cooling as gigawatt (GW)-scale light water reactors (LWRs), there are significant enhancements in the reactor design that contribute to the upgraded safety case. Appendix A provides a brief overview of the various technology options for SMRs, including the light water SMR designs that are the focus of the present analysis.
Light water SMR designs proposed to date incorporate passive safety features that utilize gravity-driven or natural convection systems – rather than engineered, pump-driven systems – to supply backup cooling in unusual circumstances. These passive systems should also minimize the need for prompt operator actions in any upset condition. The designs rely on natural circulation for both normal operations and accident conditions, requiring no primary system pumps. In addition, these SMR designs utilize integral designs, meaning all major primary components are located in a single, high-strength pressure vessel. That feature is expected to result in a much lower susceptibility to certain potential events, such as a loss of coolant accident, because there is no large external primary piping. In addition, light water SMRs would have a much lower level of decay heat than large plants and, therefore, would require less cooling after reactor shutdown. Specifically, in a post-Fukushima lessons-learned environment, the study team believes that the current SMR designs have three inherent advantages over the current class of large operating reactors, namely:
1. These designs mitigate and, potentially, eliminate the need for back-up or emergency electrical generators, relying exclusively on robust battery power to maintain minimal safety operations.
2. They improve seismic capability with the containment and reactor vessels in a pool of water underground; this dampens the effects of any earth movement and greatly enhances the ability of the system to withstand earthquakes.
3. They provide large and robust underground pool storage for the spent fuel, drastically reducing the potential of uncovering of these pools.
These and other attributes of SMR designs present a strong safety case. Differences in the design of SMRs will lead to different approaches for how the Nuclear Regulatory Commission (NRC) requirements will be satisfied. Ongoing efforts by the SMR community, the larger nuclear community, and the NRC staff have identified licensing issues unique to SMR designs and are working collaboratively to develop alternative approaches for reconciling these issues within the established NRC regulatory process. These efforts are summarized in Appendix B; a detailed examination of these issues is beyond the scope of this paper.

Do not make perfect the enemy of good --- we cannot use magic to wish away climate change. 
Lemonick 12 Senior Science Writer at Climate Central, Former Professor of Environmental Journalism at Princeton & Columbia, Mike Lemonick, 13 Mar 2012. http://www.climatecentral.org/blogs/no-nukes-do-you-believe-in-magic/

No Nukes? Only If You Believe in Magic
One year ago, a massive, 9.0 magnitude earthquake off the northeast coast of Japan sent a huge tidal wave, more than 100 feet high at some points, up and over the coastline, killing some 20,000 people and wreaking unimaginable havoc over a wide swath of territory. For many outside Japan, however, it was the tsunami-triggered meltdown of three reactors at the Fukushima Daiichi nuclear complex that was the really scary part.  
As an indirect result of the disaster, only two of the nation’s 54 plants are now generating power, and the last two are likely to shut down soon. The Japanese, which once got 30 per cent of their electricity from nuclear power, are limping along under severe power cuts, while utilities are ramping up the burning of coal and natural gas to try and make up some of the shortfall.
Which brings me to the subject of magic. The world’s developed nations have come to depend on ample, cheap electricity, and we shudder at the idea of giving it up. Developing countries like China and India aspire to do the same, and who can blame them? In the US, at least, we also think we have the unalienable right to drive whenever and wherever and as far as we want.
But we know, too, that there’s a climate crisis going on. Poll after poll has confirmed that a majority of Americans are well aware of climate change. We don’t want it to happen, and we’re happy to do something about it – as long as that something doesn’t involve giving up relatively cheap plentiful electricity and our Constitutional right to drive long distances on relatively cheap, plentiful gas. Oh, and it all has to be safe, of course.
The only way to achieve this is through magic – the wave of a wand, maybe, or a hand reaching into a top hat, or some sort of incantation. Because the truth is that transitioning to an economy based on low-carbon energy is going to be a massive undertaking, especially if we attempt to do it in time to stave off a drastic rise in temperatures by the end of the century.
Steven Pacala and Robert Socolow of Princeton University have proposed one plausible strategy for getting there, but it’s extraordinarily ambitious, and it involves such suggestions as “use 40,000 square kilometers of solar panels (or 4 million windmills) to produce hydrogen for fuel cell cars”, “eliminate tropical deforestation”, and – most relevant for the tsunami’s anniversary –  “add double the current global nuclear capacity to replace coal-based electricity.”
All of this is very easy to say, but very hard to do. With wind and solar, the places where it blows and shines in America – the blustery Great Plains and the cloudless Southwest – are often very far from the places where most Americans live. With biofuels, you have to truck or pipe the stuff from where it’s made to where it will be consumed.
That means a whole new system of power lines and pipelines, and as my friend and former colleague Elisabeth Rosenthal sagely pointed out in a recent article in the New York Times, people don’t like power lines or pipelines. They love wind farms – as long as they’re somewhere out of sight. The Cape Wind project off the shore of Massachusetts is a perfect example: sure, renewable power is great, as long as it doesn’t spoil the view from my golf course.
Everyone seems to have his or her own favourite magic solution to this conundrum. The folks at Climateprogress.org insist that solar is about to become competitive with more conventional forms of electricity, but I was hearing that as far back as the mid-1990s. They love wind, too, and about those power lines – not a problem!
Then there are the magic biofuel people. Thanks to ‘imminent breakthroughs’ in labs all over the world, it turns out that fuel made from seaweed . . . or, no, algae . . . or sawdust . . . or agave . . . or one of a dozen other feedstocks are going to save us.
The truth is, that any of the myriad forms of magic proposed so far to keep the climate crisis from getting worse are either unproven or expensive or logistically difficult to implement.
Or inherently scary. Nuclear power involves big risks, as Fukushima and Chernobyl and Three Mile Island have all demonstrated. Anyone who touts it as yet another magic answer to climate change is kidding himself or herself. It’s not cheap and it’s not perfectly safe. But then, neither is coal, which has killed uncounted numbers of people through respiratory disease and mine disasters, and which has ravaged the environment in Appalachia. ‘Clean coal’, in which carbon has been stripped from plant exhaust and pumped underground only solves part of that problem – and it, like many other magic solutions, is only in the earliest stages of development.
So while nukes have plenty of issues, it might be premature, albeit understandable, to rule them out as part of the climate solution. They have plenty of safety issues, and they’re hellishly expensive to build, but engineers are working on safer, cheaper nuclear plants.
I wish we didn’t have to think about nuclear power as a viable option for the future. Magic would be much nicer.
But I don’t believe in magic.

Incentives are key to motivate action and the alt fails.
Mark PENNINGTON Politics @ University of London ‘1  Environmental Markets vs. Environmental Deliberation: A Hayekian Critique of Green Political Economy New Political Economy 6 (2) p. 181-184

Similar problems are evident in the unresolvable contradictions besetting the eco-anarchist44 and eco-socialist45 literatures, which for all their emphasis on ‘local participation’ favour some form of ‘strategic planning’ (usually in the guise of ‘democratic inter-community federations’) to ‘coordinate’ what might otherwise be a disparate and inconsistent set of local agendas. If complex inter-community relations are not to be coordinated through impersonal market forces then at some point recourse must be made to some central ‘coordinating’ authority—a position that would seem radically at odds with the supposed goal of ‘empowering’ local communities. It is, however, precisely this sort of central planning, which the Hayekian account and the actual experience of attempts at ‘integrated environmental policies’ suggest are prone to the severe epistemological difficulties discussed above. In markets, by contrast, the constant process of positive and negative feedback embodied in the structure of relative prices facilitates a process of mutual self-adjustment between people who never actually meet and cannot know in sufé cient detail the precise circumstances of others. None of the above is to suggest that no information can successfully be communicated via public discourse and debate. As Hayek repeatedly emphasised, language and discourse are also a form of spontaneous order and evolve without conscious social control.46 Moreover, deliberative democrats are surely right when they emphasise the coordinative signié cance of dialogue in many economic relationships .47 Gossip, for example, is often an important source of knowledge about new techniques, prices and production processes, as well as about the plans of competitors. As one Hayekian puts it, Market institution s are not the result of atomistic individuals responding to a given array of prices, but the result of individuals already involved in truly dialogical relationships . Trade journals, industry studies, marketing agreements, business lunches, conference calls, higgling and haggling, the interpretation of accounts and so forth are all part of the grand conversation of the market place.48 One might also add membership of environmental and religious groupings, the purchase of ‘lifestyle’ magazines, books and other spontaneous public fora, all of which transmit information verbally and provide a cultural/dialogical backdrop within which the market economy operates. Whilst recognising the signié cance of dialogical processes, what is fundamentally at issue from a Hayekian perspective is that there are important limits to the amount and type of information that can successfully be communicated in this way. Verbal knowledge communication in contexts such as business networks or the process of academic debate is effective in so far as it is focussed on a relatively narrow and circumscribed set of issues. In academia, for example, discursive knowledge transmission is possible because the terms of debate tend to be coné ned within what are fairly tight theoretical and disciplinary boundaries.49 Severe problems arise, however, when attempts to communicate knowledge and to coordinate decision making through discursive means are extended more widely to embrace more complex sets of issues. This is, however, precisely what Green deliberativists wish to pursue through the development of ‘holistic’ or ‘integrated’ environmental policies. Habermasian Greens such as Dryzek tend to see markets as abstract systems, which ‘get in the way’ or ‘subvert’ dialogical processes in some fundamental sense.50 From a Hayekian perspective, by contrast, market prices act as important ‘aids to the mind’, conveying otherwise inarticulable knowledge about economic relations in ways which allow for much wider, more complex communicative social relations than would be possible through purely discursive means. This very point appears to be accepted by Habermas himself, when he suggests that the complexity of modern systems would have to be sacrié ced if a completely democratic, dialogical model of social democracy were actually to be instituted. 51 For Habermas, a shift to an all-encompassing model of democratic participation at every level of decision making is incompatible with a complexly interrelated economic system—hence the call for social democrats to limit discursive decision procedures to the central ‘steering mechanisms’ of the political economy. It is far from clear, therefore, why markets should be regarded so sceptically by Greens and participatory socialists. If it is conceded that markets allow the development of much richer, more complex sets of social relations which extend the scope for communicative rationality beyond discursive means, then why should they not be utilised to facilitate the development of this rationality to the fullest possible degree? As Prychitko puts it, ‘why should a restricted dialogue, one which is not allowed the full play to yield market prices, be thought of as the more rational mechanism with which to conduct economic activity?’52 It is this propensity for the institution s advocated by Green theorists actually to reduce information è ows and hence thwart the desired process of intersubjective learning, which provides the critical element in the Hayekian case against an over-reliance on deliberative democracy. At the core of Hayek’s critique of government planning is his emphasis on the signié cance of tacit knowledge. This refers to time-and place-specié c information that cannot be articulated in verbal form. Much of this information is inherently private in character—knowledge of the phenomenal pictures that exist within the individual mind and which no one else discerns. Tacit knowledge of this species is epitomised in a person or group of persons ‘being in the right place at the right time’, exhibiting ‘è air and intuition’ or ‘knowing a particular market’ and constitutes the essence of creative entrepreneurship.53 Faced with the same set of ‘facts’ some individuals will perceive creative opportunities , where others see nothing. According to Hayek, individuals are best able to deploy tacit knowledge for social good, when they are the least constrained by collective/majoritarian decision procedures in which this knowledge is likely to be diluted or lost. Of course, collective forms of decision abound in all aspects of life—in company boardrooms, for example. What is crucial, however, is that there are clear lines of responsibility linking decisions and the relevant knowledge to specié c individuals /groups, so that people have a clear feedback mechanism to learn about the quality of their own decisions and knowledge. Private property rights and the account of proé t and loss provide such a link and hence facilitate social learning. In addition, property rights afford space to try out eccentric and innovative ideas, the merits/demerits of which people occupying other phenomenal spaces cannot discern. Knowledge of this sort cannot be communicated by verbal means, but is only revealed through action. It is only when private projects are put into practice that the relevant information is revealed. A learning process may then be set in motion as previously indiscernible successes are imitated and previously indiscernible errors can be avoided.54 The detrimental environmental effects which can follow from the inability of collectivist institution s to communicate knowledge effectively are well illustrated by the often, perverse results which have resulted from the introduction of environmental controls on ‘moral’ grounds. Consider regulations, often favoured by Greens, which mandate a specié ed proportion of recycled materials in various products. In many instances such controls have actually led to worse environmental outcomes, because the é nished products have turned out to be of a poorer quality (inadequate strength, for example). As a consequence, producers have responded by raising inputs (though not the proportion) of non-recycled elements in order to maintain product standards. The result has been the production of goods which use more total inputs than might otherwise have been the case.55 References to the signié cance of tacit knowledge by deliberative democrats are particularly surprising, since by deé nition much of the relevant information cannot be communicated linguistically . If people are consistently allowed to veto the exercise of private property rights through majoritarian democracy and an ‘extension of the public sphere’, then the relevant discovery process may be thwarted as the range of possible plans that may be implemented is reduced. Equally, the extension of third party decision rights to actors who are not themselves held é nancially responsible for their actions blurs the lines of responsibility linking the use of knowledge to outcomes and hence may inhibit social learning. The greater the extension of social democratic controls over property rights, the more difé cult it becomes to judge which particular bits of knowledge are appropriate to the tasks in hand. In general, it is much easier to generate clear feedback signals and to assess cause/effect relationships in a market context, such as the link between product quality and a particular producer, than to link the quality of complex social outcomes to public policy decisions. The repeated emphasis on the importance of ‘consensus building’ by the Habermasian Greens is also problematic from a Hayekian point of view.56 If no new actions are to be allowed to proceed until there is a majoritarian consensus (a major feat in itself given the difé culties of securing consensus even in small group settings such as the running of academic departments or company boardrooms), then innovation and entrepreneurship are likely to be thwarted. The essence of creative entrepreneurship in the economy and other contexts such as science is to break with the consensus position. For all the emphasis on the importance of diversity and localism by deliberativists , it is hard to see how such diversity would be possible if majoritarian consensus is the primary decision rule. There comes a point, therefore, where the use of the ‘voice’ mechanisms that characterise collective decision procedures need to be backed up by the ‘exit’ mechanisms that are more evident in private markets.57 It is the epistemological significance of exit and competition that is completely missed by most Green theorists, who equate the case for markets with a worldview that posits selfish egoists ruthlessly seeking to destroy the opposition in a Hobbesian jungle.58 Seen from this perspective, competition is the antithesis of the other regarding, cooperative values considered essential for the advancement of a more ecologically sensitive age. From a Hayekian perspective, by contrast, competition is not antithetical to cooperative endeavour—even in a world of perfect altruism, market competition would be necessary on purely epistemologica l grounds. One might even argue that markets would work more effectively if people actually were altruistic—no need to worry about free-riders!59 In a world of uncertainty and diffuse, imperfect knowledge, what the market process involves is competition between different types of cooperation, allowing social experimentation and a discovery process to unfold that can reveal which particular ways of organising production and consumption work best. It is precisely this process of entrepreneurial experimentation and discovery which is thwarted by attempts to force supposedly ‘cooperative’ endeavours into a single plan. From a Hayekian perspective, the market economy does not act to maximise or optimise anything or to fulé l a single hierarchy of ends.60 Rather, it facilitates an open-ended process of experimentation to discover both ends and means in an uncertain world, where it is difé cult enough for people to comprehend their own interests, let alone the ‘public interest’. Market competition (i.e. competition in persuasion) provides a forum for experimentation, fosters mutual awareness between individuals who may never actually meet—through the generation of prices—and hence enables a degree of coordination between people with disparate and perhaps inconsisten t plans. The market process, therefore, acts as a form of ‘surrogate debate’ that, for the epistemologica l reasons discussed earlier, facilitates a wider range of options to be tried and tested than might ever be achieved through the processes of formal political communication.61 In the light of the above, the traditional concerns of both Greens and the left over excessive inequality and unequal ‘power relations’ may be better addressed through redistributive taxation, rather than attempts to restrict private property rights and transform the process of decision making itself along social democratic lines. In this way, greater equality in material resources would allow the subjective values of those individual s with previously low incomes to be given greater weight in an otherwise unregulated market.
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Linear predictions are feasible. They can be made logically from empirical evidence.
Chernoff 9  (Fred, Prof. IR and Dir. IR – Colgate U., European Journal of International Relations, “Conventionalism as an Adequate Basis for Policy-Relevant IR Theory”, 15:1, Sage)

For these and other reasons, many social theorists and social scientists have come to the conclusion that prediction is impossible. Well-known IR reflexivists like Rick Ashley, Robert Cox, Rob Walker and Alex Wendt have attacked naturalism by emphasizing the interpretive nature of social theory. Ashley is explicit in his critique of prediction, as is Cox, who says quite simply, ‘It is impossible to predict the future’ (Ashley, 1986: 283; Cox, 1987: 139, cf. also 1987: 393). More recently, Heikki Patomäki has argued that ‘qualitative changes and emergence are possible, but predictions are not’ defective and that the latter two presuppose an unjustifiably narrow notion of ‘prediction’.14 A determined prediction sceptic may continue to hold that there is too great a degree of complexity of social relationships (which comprise ‘open systems’) to allow any prediction whatsoever. Two very simple examples may circumscribe and help to refute a radical variety of scepticism. First, we all make reliable social predictions and do so with great frequency. We can predict with high probability that a spouse, child or parent will react to certain well-known stimuli that we might supply, based on extensive past experience. More to the point of IR prediction – scepticism, we can imagine a young child in the UK who (perhaps at the cinema) (1) picks up a bit of 19th-century British imperial lore thus gaining a sense of the power of the crown, without knowing anything of current balances of power, (2) hears some stories about the US–UK invasion of Iraq in the context of the aim of advancing democracy, and (3) hears a bit about communist China and democratic Taiwan. Although the specific term ‘preventative strike’ might not enter into her lexicon, it is possible to imagine the child, whose knowledge is thus limited, thinking that if democratic Taiwan were threatened by China, the UK would (possibly or probably) launch a strike on China to protect it, much as the UK had done to help democracy in Iraq. In contrast to the child, readers of this journal and scholars who study the world more thoroughly have factual information (e.g. about the relative military and economic capabilities of the UK and China) and hold some cause-and-effect principles (such as that states do not usually initiate actions that leaders understand will have an extremely high probability of undercutting their power with almost no chances of success). Anyone who has adequate knowledge of world politics would predict that the UK will not launch a preventive attack against China. In the real world, China knows that for the next decade and well beyond the UK will not intervene militarily in its affairs. While Chinese leaders have to plan for many likely — and even a few somewhat unlikely — future possibilities, they do not have to plan for various implausible contingencies: they do not have to structure forces geared to defend against specifically UK forces and do not have to conduct diplomacy with the UK in a way that would be required if such an attack were a real possibility. Any rational decision-maker in China may use some cause-and-effect (probabilistic) principles along with knowledge of specific facts relating to the Sino-British relationship to predict (P2) that the UK will not land its forces on Chinese territory — even in the event of a war over Taiwan (that is, the probability is very close to zero). The statement P2 qualifies as a prediction based on DEF above and counts as knowledge for Chinese political and military decision-makers. A Chinese diplomat or military planner who would deny that theory-based prediction would have no basis to rule out extremely implausible predictions like P2 and would thus have to prepare for such unlikely contingencies as UK action against China. A reflexivist theorist sceptical of ‘prediction’ in IR might argue that the China example distorts the notion by using a trivial prediction and treating it as a meaningful one. But the critic’s temptation to dismiss its value stems precisely from the fact that it is so obviously true. The value to China of knowing that the UK is not a military threat is significant. The fact that, under current conditions, any plausible cause-and-effect understanding of IR that one might adopt would yield P2, that the ‘UK will not attack China’, does not diminish the value to China of knowing the UK does not pose a military threat. A critic might also argue that DEF and the China example allow non-scientific claims to count as predictions. But we note that while physics and chemistry offer precise ‘point predictions’, other natural sciences, such as seismology, genetics or meteorology, produce predictions that are often much less specific; that is, they describe the predicted ‘events’ in broader time frame and typically in probabilistic terms. We often find predictions about the probability, for example, of a seismic event in the form ‘some time in the next three years’ rather than ‘two years from next Monday at 11:17 am’. DEF includes approximate and probabilistic propositions as predictions and is thus able to catagorize as a prediction the former sort of statement, which is of a type that is often of great value to policy-makers. With the help of these ‘non-point predictions’ coming from the natural and the social sciences, leaders are able to choose the courses of action (e.g. more stringent earthquake-safety building codes, or procuring an additional carrier battle group) that are most likely to accomplish the leaders’ desired ends. So while ‘point predictions’ are not what political leaders require in most decision-making situations, critics of IR predictiveness often attack the predictive capacity of IR theory for its inability to deliver them. The critics thus commit the straw man fallacy by requiring a sort of prediction in IR (1) that few, if any, theorists claim///


 to be able to offer, (2) that are not required by policy-makers for theory-based predictions to be valuable, and (3) that are not possible even in some natural sciences.15 The range of theorists included in ‘reflexivists’ here is very wide and it is possible to dissent from some of the general descriptions. From the point of view of the central argument of this article, there are two important features that should be rendered accurately. One is that reflexivists reject explanation–prediction symmetry, which allows them to pursue causal (or constitutive) explanation without any commitment to prediction. The second is that almost all share clear opposition to predictive social science.16 The reflexivist commitment to both of these conclusions should be evident from the foregoing discussion.
2AC---Heidegger
Ontology is a destructive historical fiction --- any gateway claims are just tricks based on how we shelve books.
Shirky 5 Clay Shirky, teacher of NYU's graduate Interactive Telecommunications Program, 03/15/05 http://www.itconversations.com/shows/detail470.html I hold a joint appointment at NYU, as an Associate Arts Professor at the Interactive Telecommunications Program (ITP) and as a Distinguished Writer in Residence in the Journalism Department. I am also a Fellow at the Berkman Center for Internet and Society, and was the Edward R. Murrow Visiting Lecturer at Harvard's Joan Shorenstein Center on the Press, Politics, and Public Policy in 2010. 

There are many ways to organize data: labels, lists, categories, taxonomies, ontologies. Of these, ontology -- assertions about essence and relations among a group of items -- seems to be the highest-order method of organization. Indeed, the predicted value of the Semantic Web assumes that ontological successes such as the Library of Congress's classification scheme are easily replicable.  Those successes are not easily replicable. Ontology, far from being an ideal high-order tool, is a 300-year-old hack, now nearing the end of its useful life. The problem ontology solves is not how to organize ideas but how to organize things -- the Library of Congress's classification scheme exists not because concepts require consistent hierarchical placement, but because books do.  The LC scheme, when examined closely, is riddled with inconsistencies, bias, and gaps. Top level geographic categories, for example, include "The Balkan Penninsula" and "Asia." The primary medical categories don't include oncology, defaulting to the older and now discredited notion that cancers were more related to specific organs than to common processes. And the list of such oddities goes on.  The reason the LC scheme is accumulating these errors faster than they can correct them is the physical fact of the book, which makes a card catalog scheme necessary, and constant re-shelving impossible. Likewise, it enforces cookie-cutter categorization that doesn't reflect the polyphony of its contents--there is a literature of creativity, for example, made up of books about art, science, engineering, and so on, and yet those books are not categorized (which is to say shelved) together, because the LC scheme doesn't recognize creativity as an organizing principle. For a reader interested in creativity, the LC ontology destroys value rather than creating it. 
As we have learned from the Web, when data is decoupled from physical presence, it is fluid enough to be grouped differently by different readers, and on different days. The Web's main virtue, in handling data, is to transmute organization from an a priori, content-based judgment to one that can be ad hoc, context-based, socially embedded, and constantly altered. The Web frees us from needing to argue about whether The Book of 5 Rings "is" a business book or a primer on war -- it is plainly both, and not only are we freed from making that judgment firmly or in advance, we are freed from needing to make it explicit at all. 
This talk begins by exploring the rise of ontological classification. In the period after the invention of the printing press but before the invention of the search engine, intellectual production was vested in books, objects that were numerous but opaque. When you have more than a few hundred books, categorization becomes a forced move, even if the categories are somewhat arbitrary, because without categories, you can no longer locate individual books.

Prioritize environmental existence over framing and ontology.
Wapner 3 Paul Prf. And Director of the Global Environmental Policy Program @ American “Leftist Criticism of ‘Nature’” Dissent Winter p.  74-75

The third response to eco-criticism would require critics to acknowledge the ways in which they themselves silence nature and then to respect the sheer otherness of the nonhuman world. Postmodernism prides itself on criticizing the urge toward mastery that characterizes modernity. But isn’t mastery exactly what postmodernism is exerting as it captures the nonhuman world within its own conceptual domain? Doesn’t postmodern cultural criticism deepen the modernist urge toward mastery by eliminating the ontological weight of the nonhuman world? What else could it mean to assert that there is no such thing as nature? I have already suggested the postmodernist response: yes, recognizing the social construction of “nature” does deny the self-expression of the nonhuman world, but how would we know what such self-expression means? Indeed, nature doesn’t speak; rather, some person always speaks on nature’s behalf, and whatever that person says is, as we all know, a social construction. All attempts to listen to nature are social constructions—except one. Even the most radical postmodernist must acknowledge the distinction between physical existence and nonexistence. As I have said, postmodernists accept that there is a physical substratum to the phenomenal world even if they argue about the different meanings we ascribe to it. This acknowledgment of physical existence is crucial. We can’t ascribe meaning to that which doesn’t appear. What doesn’t exist can manifest no character. Put differently, yes, the postmodernist should rightly worry about interpreting nature’s expressions. And all of us should be wary of those who claim to speak on nature’s behalf (including environmentalists who do that). But we need not doubt the simple idea that a prerequisite of expression is existence. This in turn suggests that preserving the nonhuman world—in all its diverse embodiments—must be seen by eco-critics as a fundamental good. Eco-critics must be supporters, in some fashion, of environmental preservation. Postmodernists reject the idea of a universal good. They rightly acknowledge the difficulty of identifying a common value given the multiple contexts of our value-producing activity. In fact, if there is one thing they vehemently scorn, it is the idea that there can be a value that stands above the individual contexts of human experience. Such a value would present itself as a metanarrative and, as Jean- François Lyotard has explained, postmodernism is characterized fundamentally by its “incredulity toward meta-narratives.” Nonetheless, I can’t see how postmodern critics can do otherwise than accept the value of preserving the nonhuman world. The nonhuman is the extreme “other”; it stands in contradistinction to humans as a species. In understanding the constructed quality of human experience and the dangers of reification, postmodernism inherently advances an ethic of respecting the “other.” At the very least, respect must involve ensuring that the “other” actually continues to exist. In our day and age, this requires us to take responsibility for protecting the actuality of the nonhuman. Instead, however, we are running roughshod over the earth’s diversity of plants, animals, and ecosystems. Postmodern critics should find this particularly disturbing. If they don’t, they deny their own intellectual insights and compromise their fundamental moral commitment. Now, what does this mean for politics and policy, and the future of the environmental movement? Society is constantly being asked to address questions of environmental quality for which there are no easy answers. As we wrestle with challenges of global climate change, ozone depletion, loss of biological diversity, and so forth, we need to consider the economic, political, cultural, and aesthetic values at stake. These considerations have traditionally marked the politics of environmental protection. A sensitivity to eco-criticism requires that we go further and include an ethic of otherness in our deliberations. That is, we need to be moved by our concern to make room for the “other” and hence fold a commitment to the nonhuman world into our policy discussions. I don’t mean that this argument should drive all our actions or that respect for the “other” should always carry the day. But it must be a central part of our reflections and calculations. For example, as we estimate the number of people that a certain area can sustain, consider what to do about climate change, debate restrictions on ocean fishing, or otherwise assess the effects of a particular course of action, we must think about the lives of other creatures on the earth—and also the continued existence of the nonliving physical world. We must do so not because we wish to maintain what is “natural” but because we wish to act in a morally respectable manner. I have been using postmodern cultural criticism against itself. Yes, the postmodernists are right: we can do what we want with the nonhuman world. There is nothing essential about the realm of rocks, trees, fish, and climate that calls for a certain type of action. But postmodernists are also right that the only ethical way to act in a world that is socially constructed is to respect the voices of the others— of those with whom we share the planet but with whom we may not share a common language or outlook. There is, in other words, a limit or guiding principle to our actions. As political theorist Leslie Thiele puts it, “One can’t argue for the diversity of views of ‘nature’ without taking a stand for the diversity of nature.”  

Life logically precedes essence.
Zimmerman 90 professor of philosophy – Tulane University (Michael E, Confrontation with Modernity p. 265-266)

As I mentioned above, much of deconstruction is in fact motivated by a (frequently hidden) liberatory interest. If the technological society eliminates all differences and reduces everything to the same monochromatic raw material, however, whence can arise the "fissure" which causes the authoritarian system of signifiers to tremble, to quake, to loosen up? While significant changes in a prevailing cultural paradigm cannot be explained merely in terms of arbitrary human decisions, neither can free human decisions be discounted in such an explanation. Humans are thrown at birth into a cultural discourse and, hence, into a destiny which they themselves did not choose. People cannot return to the "origins" of that discourse in order to start a new one. To a large extent, then, individuals are for the most part players in a game of institutional, social, political, economic, literary, artistic, and religious discourse, only part of which they comprehend. Despite being shaped by such discourse, however, individuals are not merely automatons at the mercy of an inexorable destiny. Rather, they may also bring to their historical discourses unexpected insights, novel variations, new possibilities which reveal it is by no means fixed but instead is open to disrupture. It goes without saying, of course, that the possibility for such variation and novelty is greatly enhanced by political systems which both guarantee and encourage self-expression and which also promote the economic means necessary for individuals to develop the capacity for self-expression. Unfortunately, however, Heidegger regarded "self-expression" and "democratic principles" as bourgeois ideals symptomatic of the one-dimensional atomism and egoism of a modern subjectivism which was blind to the fact that the "actors" on the stage of human history were players in a drama that they did not themselves compose. If we may benefit from Heidegger's insight that modern technology is characterized by a one-dimensional way of disclosing entities, we must also be willing to criticize his presuppositions about the extent to which humans are incapable of resisting and developing alternatives to that disclosure.

Empirically no link between enframing and war.
Kaufman 9 Prof Poli Sci and IR – U Delaware (Stuart J, “Narratives and Symbols in Violent Mobilization: The Palestinian-Israeli Case,” Security Studies 18:3, 400 – 434) 

Even when hostile narratives, group fears, and opportunity are strongly present, war occurs only if these factors are harnessed. Ethnic narratives and fears must combine to create significant ethnic hostility among mass publics. Politicians must also seize the opportunity to manipulate that hostility, evoking hostile narratives and symbols to gain or hold power by riding a wave of chauvinist mobilization. Such mobilization is often spurred by prominent events (for example, episodes of violence) that increase feelings of hostility and make chauvinist appeals seem timely. If the other group also mobilizes and if each side's felt security needs threaten the security of the other side, the result is a security dilemma spiral of rising fear, hostility, and mutual threat that results in violence. A virtue of this symbolist theory is that symbolist logic explains why ethnic peace is more common than ethnonationalist war. Even if hostile narratives, fears, and opportunity exist, severe violence usually can still be avoided if ethnic elites skillfully define group needs in moderate ways and collaborate across group lines to prevent violence: this is consociationalism.17 War is likely only if hostile narratives, fears, and opportunity spur hostile attitudes, chauvinist mobilization, and a security dilemma.

Problem-solution impact is backwards---acting with a flawed epistemology allows us to change that epistemology.
Harris 7 (Graham, Adjunct Prf. @ Centre for Environment University of Tasmania, Seeking Sustainability in an age of complexity p. 9-10)

1 am not going to address the global 'litany' at length here. The arguments have been well made by others, especially and most elegantly by E. O. Wilson. What 1 wish to address here is the question: 'Can we grasp the complexity of it all and, if so, what do we do about it?' Given the fundamental nature of the problem the destruction of the biosphere and its ecosystem ser- vices together with the huge changes going on in human societies and cultures driven by globalisation and technological change the precautionary principle would suggest that even if the epistemology is flawed, the data are partial and the evidence is shaky, we should pay attention to the little we know and do whatever is possible to mitigate the situation even if we fundamentally disagree about the means and the ends. The only ethical course of action is, as John Ral- ston Saul writes," based on 'a sense of the other and of inclusive responsibility'. We know enough to act. Ethics is about uncertainty, doubt, system thinking and balancing difficult choices. It is about confronting the evidence. Over the past two or three decades, as there has been an increasing appre- ciation of the importance of good environmental management, and as western societies have become more open and the ICT revolution has made informa- tion much more widely available there has been a growing debate between the  worlds of science, industry, government and the community around environ- mental ethics and environmental issues and their management. During this period new knowledge has been gained, ideas have changed (sometimes quite fundamentally) and there have been huge changes in government and social institutions and policies. We are all on a recursive journey together: we are lit- erally 'making it up as we go along'. This is not easy and there are no optimal solutions. This is an adaptive process requiring feedback from all parts of the system. Yes, there will be surprises. This is why it is so important that when we act we constantly reflect on what we know and what we are doing about it and where it is all going. As we reach the physical limits of the global biosphere the values we place on things are changing and must change further. A new environmental ethic is required, one that is less instrumental and more embracing. Traditionally there has tended to be a schism between those who take an anthropocentric view (that the world is there for us to use) and those who take the non-anthropocentric view (those who value nature in its own right). Orthodox anthropocentrisni dictates that non-human value is instrumental to human needs and interests. In contrast, non-anthropocentrics take an objectivist view and value nature intrinsically; some may consider the source of value in non-human nature to be independent of human consciousness.45 What is required is a more complex and systems view of ethics which finds a middle ground between the instrumentalist and objectivist views. Norton '46 for example, proposes an alternative and more complex theory of value - a universal Earth ethic - which values processes and dynamics as well as entities and takes an adaptive management view of changing system properties. For sustainable development to occur, choices about values will remain within the human sphere but we should no longer regard human preferences as the only criterion of moral significance. 'Humans and the planet have entwined destinies"' and this will be increasingly true in many and complex ways as we move forward. There are calls for an Earth ethic beyond the land ethic of Aldo Leopold.45 The science of ecology is being drawn into the web .49 Ecologists are becoming more socially and culturally aware and engaged" and the 'very doing' of ecology is becoming more ethical.tm' Some scientists are beginning to see themselves more as agents in relationships with society and less as observers. 

Environmental management like cap and trade creates better solutions, not error replication.
Harris 7 (Graham, Adjunct Prf. @ Centre for Environment University of Tasmania, Seeking Sustainability in an age of complexity p. 235-236)

In global science and remote sensing programmes there is a need for techno- logical, institutional and intellectual resources to store, conceptualise, process and visualise the data coming in, 'There is a real data assimilation problem, which has to deal with errors and uncertainties as well as parameterisation and scaling issues. What are required are sources of data about the present status of resources and trends over time, conceptual models and prediction engines to assimilate the data and turn it into information, arid institutions and systems to enable action to be taken where required. With the explosion of data and information systems in the past two or three decades, it is the institutional arid governance systems that we are lacking the most. Data systems provide infor- mation, institutional and governance systems allow management action to be taken, but it is values and beliefs that ultimately determine whether anything is done.
In global meteorological observation and weather forecasting we now have some very sophisticated systems to receive the satellite observations as well as predictive models to assimilate the data as they are received. Models of the global atmospheric circulation are continuously updated by streams of detailed information about the present state of the atmosphere. Huge investments have been made in solving some of the problems of data fusion and assimilation across scales and between image and point source data. This improves fore- casting skill and, as we can all see in our daily newspapers, four- to five-day forecasts are now routine and accurate. This is one case where the necessary science, technology, infrastructure and institutional arrangements are in place to effectively assimilate the data and turn them into useful products and out- conies. Other examples of action taken on the basis of monitoring information may be cited. These include the observation of rising CFC concentrations in the atmosphere and the realisation of a connection to the so-called 'ozone hole' in the stratosphere. The observations and process understandings were effectively turned into desirable outcomes through the Montreal protocol and the banning of CFCs in refrigeration and other industrial processes. Other examples are the reduction in emissions of sulphur and nitrogen oxides in North America and Europe, which were shown to cause 'acid rain' and an increase in the acidity of soils and surface waters with consequent damage to forests and fish populations, and the control of nrstrient discharges to lakes, which caused nutrient  enrichment (eutrophication) and widespread toxic algal blooms. Finally, I may cite the example of the international Whaling Commission, where clear evi- dence of declining whale numbers led to an international ban on whaling and the declaration of large marine reserves to protect whale species.
So there are clear examples where data on meteorology, global atmospheric chemistry, water quality and anthropogenic impacts on the populations of 'charismatic megafauna' have led to changing practices and regulation lead- ing to desirable outcomes. Success seems to he achieved where the data are clear and the science is explicit, the models are not complex and easily com- municated to both the public and managers, the alternatives are simple and effective, the political and economic pain is not too great and a strong lobby for action exists. In addition, there is a link between strong institutional and governance mechanisms and effective action. If society decides on a change in management practice, it is important to be able to make the decision 'stick'. 

The alt is violent, causes passivity, and makes exploitation worse.
Graham 99 (Phil, Graduate School of Management, University of Queensland, Heidegger’s Hippies: A dissenting voice on the “problem of the subject” in cyberspace, Identities in Action! 1999, http://www.philgraham.net/HH_conf.pdf)

Societies should get worried when Wagner’s music becomes popular because it usually means that distorted interpretations of Nietzsche’s philosophy are not far away. Existentialists create problems about what is, especially identity (Heidegger 1947). Existentialism inevitably leads to an authoritarian worldview: this, my Dionysian world of the eternally self-creating, the eternally self-destroying, this mystery world of twofold voluptuous delight, my “beyond good and evil,” without a goal, unless the joy of the circle itself is a goal; without will, unless a ring feels good will towards itself – do you want a name for this world? A solution to all its riddles? A light for you, too, you best-concealed, strongest, most intrepid, most midnightly men? – This world is the will to power – and nothing besides! And you yourselves are also this will to power – and nothing besides! (Nietzsche 1967/1997). Armed with a volume of Nietzsche, some considerable oratory skills, several Wagner records, and an existentialist University Rector in the form of Martin Heidegger, Hitler managed some truly astounding feats of strategic identity engineering (cf. Bullock, 1991). Upon being appointed to the Freiberg University, Heidegger pronounced the end of thought, history, ideology, and civilisation: ‘No dogmas and ideas will any longer be the laws of your being. The Fuhrer himself, and he alone, is the present and future reality for Germany’ (in Bullock 1991: 345). Heidegger signed up to an ideology-free politics: Hitler’s ‘Third Way’ (Eatwell 1997). The idealised identity, the new symbol of mythological worship, Nietzsche’s European Superman, was to rule from that day hence. Hitler took control of the means of propaganda: the media; the means of mental production: the education system; the means of violence: the police, army, and prison system; and pandered to the means of material production: industry and agriculture; and proclaimed a New beginning and a New world order. He ordered Germany to look forward into the next thousand years and forget the past. Heidegger and existentialism remain influential to this day, and history remains bunk (e.g. Giddens4, 1991, Chapt. 2). Giddens’s claims that ‘humans live in circumstances of … existential contradiction’, and that ‘subjective death’ and ‘biological death’ are somehow unrelated, is a an ultimately repressive abstraction: from that perspective, life is merely a series of subjective deaths, as if death were the ultimate motor of life itself (cf. Adorno 1964/1973). History is, in fact, the simple and straightforward answer to the “problem of the subject”. “The problem” is also a handy device for confusing, entertaining, and selling trash to the masses. By emphasizing the problem of the ‘ontological self’ (Giddens 1991: 49), informationalism and ‘consumerism’ confines the navel-gazing, ‘narcissistic’ masses to a permanent present which they self-consciously sacrifice for a Utopian future (cf. Adorno 1973: 303; Hitchens 1999; Lasch 1984: 25-59). Meanwhile transnational businesses go about their work, raping [ruining] the environment; swindling each other and whole nations; and inflicting populations with declining wages, declining working conditions, and declining social security. Slavery is once again on the increase (Castells, 1998; Graham, 1999; ILO, 1998). There is no “problem of the subject”, just as there is no “global society”; there is only the mass amnesia of utopian propaganda, the strains of which have historically accompanied revolutions in communication technologies. Each person’s identity is, quite simply, their subjective account of a unique and objective history of interactions within the objective social and material environments they inhabit, create, and inherit. The identity of each person is their most intimate historical information, and they are its material expression: each person is a record of their own history at any given time. Thus, each person is a recognisably material, identifiable entity: an identity. This is their condition. People are not theoretical entities; they are people. As such, they have an intrinsic identity with an intrinsic value. No amount of theory or propaganda will make it go away. The widespread multilateral attempts to prop up consumer society and hyper capitalism as a valid and useful means of sustainable growth, indeed, as the path to an inevitable, international democratic Utopia, are already showing their disatrous cracks. The “problem” of subjective death threatens to give way, once again, to unprecedented mass slaughter. The numbed condition of a narcissistic society, rooted in a permanent “now”, a blissful state of Heideggerian Dasein, threatens to wake up to a world in which “subjective death” and ontology are the least of all worries.

Tech thought is inevitable.
Kateb 97 professor of politics – Princeton (George, http://findarticles.com/p/articles/mi_m2267/is_/ai_19952031)

But the question arises as to where a genuine principle of limitation on technological endeavor would come from. It is scarcely conceivable that Western humanity--and by now most of humanity, because of their pleasures and interests and their own passions and desires and motives--would halt the technological project. Even if, by some change of heart, Western humanity could adopt an altered relation to reality and human beings, how could it be enforced and allowed to yield its effects? The technological project can be stopped only by some global catastrophe that it had helped to cause or was powerless to avoid. Heidegger's teasing invocation of the idea that a saving remedy grows with the worst danger is useless. In any case, no one would want the technological project halted, if the only way was a global catastrophe. Perhaps even the survivors would not want to block its reemergence.  As for our generation and the indefinite future, many of us are prepared to say that there are many things we wish that modern science did not know or is likely to find out and many things we wish that modern technology did not know how to do. When referring in 1955 to the new sciences of life, Heidegger says  We do not stop to consider that an attack with technological  means is being prepared upon the life and nature of man compared  with which the explosion of the hydrogen bomb means little.  For precisely if the hydrogen bombs do not explode and human life on earth is preserved, an uncanny change in the world  moves upon us (1966, p. 52).  The implication is that it is less bad for the human status or stature and for the human relation to reality that there be nuclear destruction than that (what we today call) genetic engineering should go from success to success. To such lengths can a mind push itself when it marvels first at the passions, drives, and motives that are implicated in modern technology, and then marvels at the feats of technological prowess. The sense of wonder is entangled with a feeling of horror. We are past even the sublime, as conceptualized under the influence of Milton's imagination of Satan and Hell.  It is plain that so much of the spirit of the West is invested in modern technology. We have referred to anger, alienation, resentment. But that cannot be the whole story. Other considerations we can mention include the following: a taste for virtuosity, skill for its own sake, an enlarged fascination with technique in itself, and, along with these, an aesthetic craving to make matter or nature beautiful or more beautiful; and then, too, sheer exhilaration, a questing, adventurous spirit that is reckless, heedless of danger, finding in obstacles opportunities for self-overcoming, for daring, for the very sort of daring that Heidegger praises so eloquently when in 1935 he discusses the Greek world in An Introduction to Metaphysics (1961, esp. pp. 123-39). All these considerations move away from anger, anxiety, resentment, and so on. The truth of the matter, I think, is that the project of modern technology, just like that of modern science, must attract a turbulence of response. The very passions and drives and motives that look almost villainous or hypermasculine simultaneously look like marks of the highest human aspiration, or, at the least, are not to be cut loose from the highest human aspiration.

The alternative lies on fascist principles --- results in extinction.
Faye 9 — Emmanuel Faye, Associate Professor at the University Paris Ouest–Nanterre La Défense, translated into English by Michael B. Smith, Professor Emeritus of French and Philosophy at Berry College and translator of numerous philosophical works into English, 2009 (“Conclusion,” Heidegger, the introduction of Nazism into philosophy in light of the unpublished seminars of 1933-1935, Published by Yale University Press, ISBN 0300120869, p. 322)

The völkisch and fundamentally racist principles Heidegger's Gesamtausgabe transmits strive toward the goal of the eradication of all the intellectual and human progress to which philosophy has contributed. They are therefore as destructive and dangerous to current thought as the Nazi movement was to the physical existence of the exterminated peoples. Indeed, what can be the result of granting a future to a doctrine whose author desired to become the "spiritual Fuhrer" of Nazism, other than to pave the way to the same perdition? In that respect, we now know that Martin Heidegger, in his unpublished seminar on Hegel and the state, meant to make the Nazi domination last beyond the next hundred years. If his writings continue to proliferate without our being able to stop this intrusion of Nazism into human education, how can we not expect them to lead to yet another translation into facts and acts, from which this time humanity might not be able to recover? Today more than ever, it is philosophy's task to work to protect humanity and alert men's minds; failing this, Hitlerism and Nazism will continue to germinate through Heidegger's writings at the risk of spawning new attempts at the complete destruction of thought and the extermination of humankind.
* völkisch is a term for German populism; Heidegger’s Gesamtausgabe is the term for the collected works of German philosopher Martin Heidegger, published by Vittorio Klostermann.
Independently results in racism.
Faye 6 — Emmanuel Faye, Associate Professor at the University Paris Ouest–Nanterre La Défense, translated into English by Alexis Watson and Richard J. Golsan, 2006 (“Nazi Foundations in Heidegger's Work,” South Central Review, Volume 23, Issue 1, Spring, Available Online to Subscribing Institutions via Project Muse)

In addition, the lectures currently available from 1933–34 reveal to us that Heidegger, in his book on Kant from 1929, only re-addresses the question "What is man?" so as to transform it in his seminars and writings from the 1930s, into "Who are we?" He responds, "we are the people," the only people who still have a "history" and a "völkisch destiny." In effect, Heidegger understands this people as "völkisch," that is to say according to his own terms, as a race (Rasse). For him, it is necessary to accomplish a "total transformation" of the existence of man, in accordance with "the education for the National Socialist worldview," inculcated in the people through the Führer's speeches (GA 36/37, 225). Can we seriously believe that for Heidegger these pro-Nazi views are only a fleeting political aberration that can be ignored in assessing the value of Being and Time? This would run counter to the most explicit affirmations of Heidegger himself. In effect in 1934, he explained [End Page 57] to his students that "care—'the most central term of Being and Time'—is the condition in which it is possible for man to be political in essence" (GA 36/37, 218). Heidegger declares at this time—one year after the National Socialist movement came to power—that "we ourselves," that is to say the German people, united under the Hitlerian Führung, are faced with an "even greater decision" than that which served as the origin of Greek philosophy! This decision, he specifies, "was articulated in my book, Being and Time." It concerns, he added, "a belief which must manifest itself through history" and concerns "the spiritual history of our people" (GA 36/37, 255). At the foundation of Heidegger's work, one thus finds not a philosophical idea, but rather a völkisch belief in the ontological superiority of a people and a race; moreover, the term völkisch designates in its Nazi usage the conception of a people as a marriage of blood and race, with "a strong anti-Semitic connotation," according to the Grimm dictionary. Frankly, an attentive reading of key paragraphs in Being and Time on death and historicity, with their celebration of sacrifice, of the choice of heroes and of the authentic destiny of Dasein in the community of the people, shows that this belief was already in place as of 1927. With Heidegger, the question of man has thus become a völkisch question. It is in this sense that I spoke earlier of Heidegger's intention to introduce Nazism into philosophy. Of course, no true philosophy can align itself with the project of the extermination of human beings, a project to which the Nazi movement was committed. Therefore, I do not wish to say that Heidegger produced a National Socialist philosophy, but rather that he did not hesitate to utilize philosophical expressions such as "truth of Being" or "essence of man" to express something else entirely.
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Consequence
Looking at consequences is the only way to evaluate policy
Dan W. Brock, Professor of Philosophy and Biomedical Ethics at Brown University, 1987 (“Truth or Consequences: The Role of Philosophers in Policy-Making," Ethics, Volume 97, July, Available Online via JSTOR, p. 787)
When philosophers become more or less direct participants in the policy-making process and so are no longer academics just hoping that an occasional policymaker might read their scholarly journal articles, this scholarly virtue of the unconstrained search for the truth—all assumptions open to question and follow the arguments wherever they lead—comes under a variety of related pressures.  What arises is an intellectual variant of the political problem of "dirty hands" that those who hold political power often face.  I emphasize that I do not conceive of the problem as one of pure, untainted philosophers being corrupted by the dirty business of politics.  My point is rather that the different goals of academic scholarship and public policy call in turn for different virtues and behavior in their practitioners. Philosophers who steadfastly maintain their academic ways in the public policy setting are not to be admired as islands of integrity in a sea of messy political compromise and corruption. Instead, I believe that if philosophers maintain the academic virtues there they will not only find themselves often ineffective but will as well often fail in their responsibilities and act wrongly. Why is this so? The central point of conflict is that the first concern of those responsible for public policy is, and ought to be, the consequences of their actions for public policy and the persons that those policies affect. This is not to say that they should not be concerned with the moral evaluation of those consequences—they should; nor that they must be moral consequentialists in the evaluation of the policy, and in turn human, consequences of their actions—whether some form of consequentialism is an adequate moral theory is another matter. But it is to say that persons who directly participate in the formation of public policy would be irresponsible if they did not focus their concern on how their actions will affect policy and how that policy will in turn affect people. The virtues of academic research and scholarship that consist in an unconstrained search for truth, whatever the consequences, reflect not only the different goals of scholarly work but also the fact that the effects of the scholarly endeavor on the public are less direct, and are mediated more by other institutions and events, than are those of the public policy process.  It is in part the very impotence in terms of major, direct effects on people's lives of most academic scholarship that makes it morally acceptable not to worry much about the social consequences of that scholarship.  When philosophers move into the policy domain, they must shift their primary commitment from knowledge and truth to the policy consequences of what they do.  And if they are not prepared to do this, why did they enter the public domain?  What are they doing there?
Their critique is non-falsifiable—that destroys debate and causes extinction
Coyne, 6 – Author and Writer for the Times (Jerry A., “A plea for empiricism”, FOLLIES OF THE WISE, Dissenting essays, 405pp. Emeryville, CA: Shoemaker and Hoard, 1 59376 101 5)
Supernatural forces and events, essential aspects of most religions, play no role in science, not because we exclude them deliberately, but because they have never been a useful way to understand nature. Scientific “truths” are empirically supported observations agreed on by different observers. Religious “truths,” on the other hand, are personal, unverifiable and contested by those of different faiths. Science is nonsectarian: those who disagree on scientific issues do not blow each other up. Science encourages doubt; most religions quash it. But religion is not completely separable from science. Virtually all religions make improbable claims that are in principle empirically testable, and thus within the domain of science: Mary, in Catholic teaching, was bodily taken to heaven, while Muhammad rode up on a white horse; and Jesus (born of a virgin) came back from the dead. None of these claims has been corroborated, and while science would never accept them as true without evidence, religion does. A mind that accepts both science and religion is thus a mind in conflict. Yet scientists, especially beleaguered American evolutionists, need the support of the many faithful who respect science. It is not politically or tactically useful to point out the fundamental and unbreachable gaps between science and theology. Indeed, scientists and philosophers have written many books (equivalents of Leibnizian theodicy) desperately trying to show how these areas can happily cohabit. In his essay, “Darwin goes to Sunday School”, Crews reviews several of these works, pointing out with brio the intellectual contortions and dishonesties involved in harmonizing religion and science. Assessing work by the evolutionist Stephen Jay Gould, the philosopher Michael Ruse, the theologian John Haught and others, Crews concludes, “When coldly examined . . . these productions invariably prove to have adulterated scientific doctrine or to have emptied religious dogma of its commonly accepted meaning”.  Rather than suggesting any solution (indeed, there is none save adopting a form of “religion” that makes no untenable empirical claims), Crews points out the dangers to the survival of our planet arising from a rejection of Darwinism. Such rejection promotes apathy towards overpopulation, pollution, deforestation and other environmental crimes: “So long as we regard ourselves as creatures apart who need only repent of our personal sins to retain heaven’s blessing, we won’t take the full measure of our species-wise responsibility for these calamities”. Crews includes three final essays on deconstruction and other misguided movements in literary theory. These also show “follies of the wise” in that they involve interpretations of texts that are unanchored by evidence. Fortunately, the harm inflicted by Lacan and his epigones is limited to the good judgement of professors of literature. Follies of the Wise is one of the most refreshing and edifying collections of essays in recent years. Much like Christopher Hitchens in the UK, Crews serves a vital function as National Sceptic. He ends on a ringing note: “The human race has produced only one successfully validated epistemology, characterizing all scrupulous inquiry into the real world, from quarks to poems. It is, simply, empiricism, or the submitting of propositions to the arbitration of evidence that is acknowledged to be such by all of the contending parties. Ideas that claim immunity from such review, whether because of mystical faith or privileged “clinical insight” or the say-so of eminent authorities, are not to be countenanced until they can pass the same skeptical ordeal to which all other contenders are subjected.” As science in America becomes ever more harried and debased by politics and religion, we desperately need to heed Crews’s plea for empiricism.

This evidence is based on hypothetical assertions that will never actually occur – prefer out evidence as to how NRC licensing actually occurs
NEI 11 (Nuclear Energy Institute, Myths and Facts about Small Modular Reactors (SMRs), http://www.nei.org/resourcesandstats/documentlibrary/newplants/whitepaper/myths/)

UCS statement: “If we want to reduce the risk of another Fukushima in the future, new nuclear plants will have to be substantially safer than the current generation.”
The Facts: This statement implies that the nuclear power plants now operating are not safe enough, which is not correct. The statement also reflects a lack of understanding about (1) the NRC’s statutory mandate, and (2) the causes of the Fukushima accident:
􀂃
First, the current generation of nuclear power plants is safe and meet all NRC requirements and regulations which, taken together, provide assurance that public health and safety will be protected. NRC inspections since the Fukushima accident have confirmed this.
It is also true that improvements and advances in reactor design over the last several decades have produced new nuclear reactor designs – both large and small reactors – that are significantly safer than operating nuclear plants. This does not mean the operating nuclear plants are unsafe. It simply means that the advanced designs offer even higher levels of safety. This is partly because the advanced reactor designs (including the SMRs) are simpler than the current generation of operating plants. They rely less on engineered safety features (so-called “active” safety systems like pumps and motors), and rely instead on natural safety features (so-called “passive” safety systems like gravity feed of cooling water in the event of loss of electrical power, and natural convection to carry away heat).
Finally, the Fukushima accident was not caused by flaws in reactor design as much as by plant configuration and layout that would not be acceptable in the United States (e.g., failing to design for a tsunami that appeared to be a credible event; placing emergency diesel generators where they could be submerged and disabled; placing fuel oil tanks for emergency generators in areas where they could be washed away; placing vital electrical equipment and switchgear in areas susceptible to flooding that would disable the equipment). In addition, there are many differences between nuclear power in the United States and Japan. For example:
The United States has an independent regulatory agency – with 4,000 employees and a $1-billion-a-year budget and resident inspectors at each U.S. nuclear power plant. Japan has no comparable institution or regulatory resources.
The United States has an industry-funded organization – the Institute of Nuclear Power Operations (INPO) – with a $100-million-a-year operating budget that is dedicated to excellence in nuclear power plant operations. Japan has nothing comparable to INPO. INPO was recognized by the President’s independent commission on the Deepwater Horizon offshore oil accident as a model for achieving high levels of safety and excellence in operations.
[bookmark: _GoBack]After the terrorist attacks on September 11, 2001, the U.S. nuclear energy industry took steps to ensure that its nuclear power plants could be shut down safely and maintained in a safe condition, even during extreme events – e.g., terrorist attacks using aircraft and loss of large areas of the plant due to fires and explosions. Japan did not take these steps.
UCS statement: “Unless they are carefully designed, licensed, deployed and inspected, SMRs could pose greater safety, security and proliferation risks than large reactors.”
Small Modular Reactors: Myths and Facts 3
The Facts: This statement appears designed to create alarm by raising the prospect of a situation that will never arise. Of course, SMRs (or any nuclear reactor) could pose greater risks if they are not “carefully designed, licensed and deployed.” SMRs will, however, be designed, licensed and built carefully – in compliance with Nuclear Regulatory Commission requirements and regulations for design, licensing and construction. Those regulations and requirements, the most prescriptive of any regulatory authority in the world, ensure protection of public health and safety and the environment.
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