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T-Transportation Infrastructure

Pipelines are not “transportation infrastructure” --- they’re “energy”

Commerce 10 

(United States Chamber of Commerce, “Transportation Performance Index – Summary Report”, 9-23, http://www.uschamber.com/sites/default/files/lra/files/LRA_TPI%20_Summary_Report%20Final%20092110. pdf)

Step 1 – Definition: Transportation Infrastructure It is important to establish a definition of transportation infrastructure in order to establish the scope of the index. General Definition: Moving people and goods by air, water, road, and rail. Technical Definition: The fixed facilities―roadway segments, railway tracks, public transportation terminals, harbors, and airports―flow entities―people, vehicles, container units, railroad cars―and control systems that permit people and goods to traverse geographical space in a timely, efficient manner for an intended purpose. Transportation modes include highway, public transportation, aviation, freight rail, marine, and intermodal. Note that pipeline infrastructure is not included in this definition. For purposes of the Infrastructure Performance Index it is considered an element of energy infrastructure.

They are energy infrastructure, not transportation
1. Limits- allows any kind of energy aff that we can’t prepare, prevents clash
2. Fairness- Our interpretation offers a predictable case list, ensures fair debates
3. Our definition comes from the government, prefer it because it is at the core of the literature

Voter for fairness and education

1NC Warming
Warming not real - 30,000 scientists signed a petition saying warming is flat-out nonexistent - their data is skewed

Bell 12 (Larry Bell, Prof at Univ of Houston, Sasakawa International Center for Space Architecture, 7/17/2012, "That Scientific Global Warming Consensus...Not!," Forbes, http://www.forbes.com/sites/larrybell/2012/07/17/that-scientific-global-warming-consensus-not/2/)

Since 1998, more than 31,000 American scientists from diverse climate-related disciplines, including more than 9,000 with Ph.D.s, have signed a public petition announcing their belief that “…there is no convincing scientific evidence that human release of carbon dioxide, methane, or other greenhouse gases is causing or will, in the foreseeable future, cause catastrophic heating of the Earth’s atmosphere and disruption of the Earth’s climate.” Included are atmospheric physicists, botanists, geologists, oceanographers, and meteorologists. So where did that famous “consensus” claim that “98% of all scientists believe in global warming” come from? It originated from an endlessly reported 2009 American Geophysical Union (AGU) survey consisting of an intentionally brief two-minute, two question online survey sent to 10,257 earth scientists by two researchers at the University of Illinois. Of the about 3.000 who responded, 82% answered “yes” to the second question, which like the first, most people I know would also have agreed with. Then of those, only a small subset, just 77 who had been successful in getting more than half of their papers recently accepted by peer-reviewed climate science journals, were considered in their survey statistic. That “98% all scientists” referred to a laughably puny number of 75 of those 77 who answered “yes”. That anything-but-scientific survey asked two questions. The first: “When compared with pre-1800s levels, do you think that mean global temperatures have generally risen, fallen, or remained relatively constant?” Few would be expected to dispute this…the planet began thawing out of the “Little Ice Age” in the middle 19th century, predating the Industrial Revolution. (That was the coldest period since the last real Ice Age ended roughly 10,000 years ago.) The second question asked: “Do you think human activity is a significant contributing factor in changing mean global temperatures?” So what constitutes “significant”? Does “changing” include both cooling and warming… and for both “better” and “worse”? And which contributions…does this include land use changes, such as agriculture and deforestation?
Warming inevitable even with a complete emissions reduction

Solomon et. al 10 (Susan Solomon, Chemical Sciences Division, Earth System Research Laboratory, National Oceanic and Atmospheric Administration, Ph.D. in Climotology University of California, Berkeley, Nobel Peace Prize Winner, Chairman of the IPCC, Gian-Kasper Plattner, Deputy Head, Director of Science, IPCC Affiliated, Climate and Environmental Physics, Physics Institute, University of Bern, Switzerland, John S. Daniel, research scientist at the National Oceanic and Atmospheric Administration (NOAA), Ph.D. Physics @ Michigan, Todd J. Sanford, Cooperative Institute for Research in Environmental Science @ Colorado, Daniel M. Murphy, Chemical Sciences Division, Earth System Research Laboratory, National Oceanic and Atmospheric Administration, Boulder Gian-Kasper Plattner, Deputy Head, Director of Science, Technical Support Unit Working Group I, Intergovernmental Panel on Climate Change, Affiliated Scientist, Climate and Environmental Physics, Physics Institute, University of Bern, Switzerland Reto Knutti, Institute for Atmospheric and Climate Science, Eidgenössiche Technische Hochschule Zurich and Pierre Friedlingstein, Chair, Mathematical Modelling of Climate Systems, member of the Science Steering Committee of the Analysis Integration and Modeling of the Earth System (AIMES) programme of IGBP and of the Global Carbon Project (GCP) of the Earth System Science Partnership (ESSP), Proceedings of the National Academy of the Sciences of the United States of America, "Persistence of climate changes due to a range of greenhouse gases", Vol 107(43))

Carbon dioxide, methane, nitrous oxide, and other greenhouse gases increased over the course of the 20th century due to human activities. The human-caused increases in these gases are the primary forcing that accounts for much of the global warming of the past fifty years, with carbon dioxide being the most important single radiative forcing agent (1). Recent studies have shown that the human-caused warming linked to carbon dioxide is nearly irreversible for more than 1,000 y, even if emissions of the gas were to cease entirely (2–5). The importance of the ocean in taking up heat and slowing the response of the climate system to radiative forcing changes has been noted in many studies (e.g., refs. 6 and 7). The key role of the ocean’s thermal lag has also been highlighted by recent approaches to proposed metrics for comparing the warming of different greenhouse gases (8, 9). Among the observations attesting to the importance of these effects are those showing that climate changes caused by transient volcanic aerosol loading persist for more than 5 y (7, 10), and a portion can be expected to last more than a century in the ocean (11–13); clearly these signals persist far longer than the radiative forcing decay timescale of about 12–18 mo for the volcanic aerosol (14, 15). Thus the observed climate response to volcanic events suggests that some persistence of climate change should be expected even for quite short-lived radiative forcing perturbations. It follows that the climate changes induced by short-lived anthropogenic greenhouse gases such as methane or hydrofluorocarbons (HFCs) may not decrease in concert with decreases in concentration if the anthropogenic emissions of those gases were to be eliminated. In this paper, our primary goal is to show how different processes and timescales contribute to determining how long the climate changes due to various greenhouse gases could be expected to remain if anthropogenic emissions were to cease. Advances in modeling have led to improved AtmosphereOcean General Circulation Models (AOGCMs) as well as to Earth Models of Intermediate Complexity (EMICs). Although a detailed representation of the climate system changes on regional scales can only be provided by AOGCMs, the simpler EMICs have been shown to be useful, particularly to examine phenomena on a global average basis. In this work, we use the Bern 2.5CC EMIC (see Materials and Methods and SI Text), which has been extensively intercompared to other EMICs and to complex AOGCMs (3, 4). It should be noted that, although the Bern 2.5CC EMIC includes a representation of the surface and deep ocean, it does not include processes such as ice sheet losses or changes in the Earth’s albedo linked to evolution of vegetation. However, it is noteworthy that this EMIC, although parameterized and simplified, includes 14 levels in the ocean; further, its global ocean heat uptake and climate sensitivity are near the mean of available complex models, and its computed timescales for uptake of tracers into the ocean have been shown to compare well to observations (16). A recent study (17) explored the response of one AOGCM to a sudden stop of all forcing, and the Bern 2.5CC EMIC shows broad similarities in computed warming to that study (see Fig. S1), although there are also differences in detail. The climate sensitivity (which characterizes the long-term absolute warming response to a doubling of atmospheric carbon dioxide concentrations) is 3 °C for the model used here. Our results should be considered illustrative and exploratory rather than fully quantitative given the limitations of the EMIC and the uncertainties in climate sensitivity. Results One Illustrative Scenario to 2050. In the absence of mitigation policy, concentrations of the three major greenhouse gases, carbon dioxide, methane, and nitrous oxide can be expected to increase in this century. If emissions were to cease, anthropogenic CO2 would be removed from the atmosphere by a series of processes operating at different timescales (18). Over timescales of decades, both the land and upper ocean are important sinks. Over centuries to millennia, deep oceanic processes become dominant and are controlled by relatively well-understood physics and chemistry that provide broad consistency across models (see, for example, Fig. S2 showing how the removal of a pulse of carbon compares across a range of models). About 20% of the emitted anthropogenic carbon remains in the atmosphere for many thousands of years (with a range across models including the Bern 2.5CC model being about 19 4% at year 1000 after a pulse emission; see ref. 19), until much slower weathering processes affect the carbonate balance in the ocean (e.g., ref. 18). Models with stronger carbon/climate feedbacks than the one considered here could display larger and more persistent warmings due to both CO2 and non-CO2 greenhouse gases, through reduced land and ocean uptake of carbon in a warmer world. Here our focus is not on the strength of carbon/climate feedbacks that can lead to differences in the carbon concentration decay, but rather on the factors that control the climate response to a given decay. The removal processes of other anthropogenic gases including methane and nitrous oxide are much more simply described by exponential decay constants of about 10 and 114 y, respectively (1), due mainly to known chemical reactions in the atmosphere. In this illustrative study, we do not include the feedback of changes in methane upon its own lifetime (20). We also do not account for potential interactions between CO2 and other gases, such as the production of carbon dioxide from methane oxidation (21), or changes to the carbon cycle through, e.g., methane/ozone chemistry (22). Fig. 1 shows the computed future global warming contributions for carbon dioxide, methane, and nitrous oxide for a midrange scenario (23) of projected future anthropogenic emissions of these gases to 2050. Radiative forcings for all three of these gases, and their spectral overlaps, are represented in this work using the expressions assessed in ref. 24. In 2050, the anthropogenic emissions are stopped entirely for illustration purposes. The figure shows nearly irreversible warming for at least 1,000 y due to the imposed carbon dioxide increases, as in previous work. All published studies to date, which use multiple EMICs and one AOGCM, show largely irreversible warming due to future carbon dioxide increases (to within about 0.5 °C) on a timescale of at least 1,000 y (3–5, 25, 26). Fig. 1 shows that the calculated future warmings due to anthropogenic CH4 and N2O also persist notably longer than the lifetimes of these gases. The figure illustrates that emissions of key non-CO2 greenhouse gases such as CH4 or N2O could lead to warming that both temporarily exceeds a given stabilization target (e.g., 2 °C as proposed by the G8 group of nations and in the Copenhagen goals) and remains present longer than the gas lifetimes even if emissions were to cease. A number of recent studies have underscored the important point that reductions of non-CO2 greenhouse gas emissions are an approach that can indeed reverse some past climate changes (e.g., ref. 27). Understanding how quickly such reversal could happen and why is an important policy and science question. Fig. 1 implies that the use of policy measures to reduce emissions of short-lived gases will be less effective as a rapid climate mitigation strategy than would be thought if based only upon the gas lifetime. Fig. 2 illustrates the factors influencing the warming contributions of each gas for the test case in Fig. 1 in more detail, by showing normalized values (relative to one at their peaks) of the warming along with the radiative forcings and concentrations of CO2 , N2O, and CH4 . For example, about two-thirds of the calculated warming due to N2O is still present 114 y (one atmospheric lifetime) after emissions are halted, despite the fact that its excess concentration and associated radiative forcing at that time has dropped to about one-third of the peak value.

Risk of leaks kills warming solvency

Mordick (Science fellow for the Natural Resources Defense Council) 12
Briana Mordick, April 6, 2012, Federal Regulation of Fracking Needed to Prevent Conflicts with CO2 Sequestration, http://switchboard.nrdc.org/blogs/bmordick/federal_regulation_of_fracking.html
There is another and potentially bigger conflict between fracking and geologic sequestration not addressed in the paper. Going back to the analogy of a container with a lid, not only might parts of the lid be fractured, the lid will also be punctured by a bunch of straws: the tens of thousands of wells that are needed to get unconventional oil and gas out of the ground. Studies show that the most likely pathway by which CO2 might escape from the subsurface at properly selected sites is through man-made wells, and not through geologic features. For this reason, geologic sequestration projects require wells to be rigorously designed, constructed and maintained to reduce this risk of CO2 and other fluids leaking through them. This includes using well construction materials that are resistant to CO2, which becomes corrosive when injected into subsurface formations containing water. On the other hand, the patchwork of state regulations that cover oil and gas wells are not anywhere near as rigorous as the regulations for geologic sequestration projects. The casing and cement used to construct oil and gas wells naturally degrade with time, diminishing the integrity of these wells, and contact with corrosive CO2 can speed this degradation. Furthermore, well construction standards are just one example of where oil and gas well regulations fall short – there are regulatory gaps in every step of the oil and gas extraction process, from well siting to construction to operation to plugging and abandonment. If the formations that these oil and gas wells are drilled into eventually become the caprock for CO2 sequestration projects, these wells could be exposed to harsh conditions they haven’t been designed to withstand, potentially creating thousands of new pathways for CO2 to escape to the atmosphere. Whether the lid to the CO2 container is being shattered or riddled with holes, the potential for conflict is real and must be addressed. As the authors rightly suggest, a logical solution is, “…a more comprehensive management strategy for subsurface resource utilization…” This also presents a challenge though, due to the differences in the way to two practices are regulated, as discussed above.

CCS causes increased resource use and environmental damage, kills sustainability

Rochon et al, 08

Emily Rochon, Dr Erika Bjureby, Dr Paul Johnston, Robin Oakley, Dr David Santillo, Nina Schulz, Dr Gabriela von Goerne, Climate Scientists and climate policy researchers, May 2008, False Hope Why carbon capture and storage won’t save the climate, http://www.greenpeace.org/usa/en/media-center/reports/false-hope-why-carbon-capture/
Relying on CCS to mitigate CO2 emissions means accepting a 10-40% energy penalty at the power station, depending on the type of technology used.91 An energy penalty of just 20% would require the construction of an additional power station for every four of the same size built with CCS, to maintain the same net output before the CCS was fitted.92 These reductions in efficiency will require more coal to be mined, transported and burned to produce the same amount of energy as power stations without CCS. A new 500 MWe sub-critical pulverised coal (PC) unit with carbon capture will have to burn an additional 76,000 kg of coal per hour to maintain the same net output as a similar sized plant without capture. An ultra-critical PC unit would require a boost in its coal feed rate of 44,000 kg/h (see Table 2).93 CCS would not only worsen fuel security issues but intensify the major localised environmental problems associated with extraction and transport of coal, including habitat destruction, damage to rivers and waterways and air pollution. Power station efficiency losses would be most pronounced when capture systems are retrofitted to existing infrastructure. This is because technical mismatches between power stations and capture systems means components function below their design capacity levels. These mismatches are most pronounced with pulverised sub-critical coal units. A study by Alstom Power, Inc estimates that the addition of MEA flue gas scrubbing to a 500 MWe pulverised coal unit would reduce efficiency by 14.5% points (from 35% efficiency to 20.5%) and cost as much as US$1600/kWe.94 The substantial loss in efficiency, coupled with the high cost of retrofitting these types of plants, means a large proportion of existing coal power stations are unlikely ever to be retrofitted for capture. The decision on whether or not to retrofit also hinges on a power station’s proximity to a storage site; the necessary infrastructure to deliver the CO2 to it; and the availability of additional resources, such as water. The numerous coalfired power stations scheduled to be built between now and whenever CCS may be ready for commercial deployment will most likely never have their carbon captured and will continue to pollute unabated until they are closed down. CCS not only cuts energy efficiency but also increases resource consumption. A study by Rubin et al. (2005), quantified the impacts of capture systems on plant resource consumption and emission rates. For a 500MWe PC unit fitted with carbon capture, a 24% energy penalty was estimated to have resulted in an increase of approximately 25% for fuel, limestone (for the flue gas desulphurisation system) and ammonia (for nitrogen oxide control) inputs (see Table 3).95 A US DOE analysis on the freshwater requirements for carbon capture found that in 2030, deploying CCS in PC plants with scrubbers and IGCC plants would increase water consumption in all scenarios examined by 90% (anywhere from 2.2 to 4.3 billion gallons of water per day).96 In a report for the German Department for the Environment, the Fraunhofer Institute estimates that wide-scale adoption of CCS could erase the efficiency gains of the last 50 years and increase resource consumption by one third.97 Greater energy efficiency is half of the solution to tackling the climate crisis. Employing a technology that reduces the energy efficiency of coal-fired power plants will not bring about the sustainable energy future needed to protect the climate.

2NC Warming-Inevitable

It’s too late to stop climate change, and models fail to accurately predict what will occur

Idso 11 — Sherwood, Keith, and Craig Idso et al 2011 (Craig, PhD in geography @Arizona State, M.S. in Agronomy from U Nebraska) Recent Reflections on Sea-Level Rise Reflect Poorly on the IPCC http://co2science.org/articles/V14/N50/EDIT.php
It has long been the practice of the world's climate alarmists to promote fear about the future in terms of anthropogenic-CO2-induced increases in various types of climatic extremes. As noted by Lee (2011), for example, "in 1990 the Intergovernmental Panel on Climate Change (IPCC) suggested that, for a 'business-as-usual' greenhouse gas forcing scenario, global sea level could rise by 8-29 cm by 2030 and 31-110 cm by 2100," as reported by Houghton et al. (1990), which report also stated that "even with substantial decreases in the emissions of greenhouse gases, future rises in sea level were unavoidable owing to 'lags in the climate system'." And he also noted that "the Second World Climate Conference (Jager and Ferguson, 1991) reached similar conclusions, which in the case of the British Isles was that there could be a [sea level] rise of between 50 and 70 cm over the next 100 years." Noting that "the IPCC projections set the framework for the coastal policy response to sea-level rise in England and Wales," which was developed by the Ministry of Agriculture, Fisheries and Food (MAFF, 1991), Lee says it was widely predicted that the expected relative sea-level rise (RSLR) would result in an increase in wave energy at the base of coastal cliffs that would lead to accelerated cliff recession that "inevitably would lead to increased risk to properties behind actively retreating cliff-lines," adding that Bray and Hooke (1997) suggested that "significant increases in recession rate could be expected to occur," as their analysis pointed towards "a 22-133% increase in cliff recession rates on the south coast of England by 2050."  As a result of these projections, Lee decided to analyze the most recent 50-year recession records of the United Kingdom's Holderness Cliffs, stating that "twenty years on from the IPCC First Assessment Report seems an appropriate moment to reflect on what has actually happened." So what did he find?  As Lee describes it, "relative sea level has risen over the second half of the 20th century," and "so have Holderness cliff recession rates, from around 1.2 m/year in the early 1950s to around 1.5 m/year by 2000." However, as he continues, "there has been no significant acceleration in the rate of global sea-level rise since 1990 and no rapid increase in the recession rate." Thus, he states that "predictions of 20-year recession distances made in the early 1990s that took account of the RSLR advice from MAFF (1991) are likely to have overestimated the risk to cliff-top property and the benefits of coast protection."  In a candid expression of his feelings after conducting his analysis, Lee writes that "as someone who was heavily involved in providing technical support to policymakers through the research and development of methods for predicting cliff recession that took account of RSLR (see Lee et al., 2001; Hall et al., 2000; Lee and Clark, 2002; Lee, 2005), I feel somewhat awkward about the absence of accelerated cliff recession over the last two decades," acknowledging that "perhaps we were all too keen to accept the unquestioned authority of the IPCC and their projections." Thus, he ends by stating "I am left with the feeling that a healthy skepticism of the climate change industry might not be such a bad thing," suggesting that people see, in this regard, the report of the Nongovernmental Panel on Climate Change that was edited by Idso and Singer (2009). 
The plan is too little, too late – they can’t stop warming now

Ghommem, Hajj, and Puri 12 (Mehdi Ghommem, Muhammad R. Hajj, Ishwar K. Puri, Department of Engineering Science and Mechanics, Virginia Tech, 4/26/12, “Influence of natural and anthropogenic carbon dioxide sequestration on global warming” Ecological Modelling, SciVerse Science Direct)

We have used the results of previous GCM simulations to develop a model that accounts for the couplings between the global temperature, atmospheric CO2 concentration, and the ocean and land CO2 uptakes. The good agreement between the results of the simplified model and historical records for both atmospheric CO2 and global temperature demonstrates that our reduced order analysis is able to correctly reproduce the major CO2 feedbacks between natural sinks and the atmosphere. We have also used the model to investigate the impact of anthropogenic CO2 sequestration on the increase in the global temperature. Our results suggest that an inordinately large, and perhaps unrealizable, fraction of CO2 emissions would have to be sequestered in order to prevent global warming. Undoubtedly, without referring to the environmental consequences, sequestration could be used as one among several carbon mitigation strategies to accomplish large effective μ values.

2NC Warming-not real

Warming is overwhelmingly due to natural causes – natural fluctuations, solar activity, and IPCC flaws prove

Marsh 12 (Gerald E. Marsh is a retired physicist from the Argonne National Laboratory and a former consultant to the Department of Defense on strategic nuclear technology and policy in the Reagan, Bush, and Clinton Administrations, 2/1/12, “Climate Change: Sources of Warming In the Late 20th Century” Energy and Environment, Ebsco)

* PDO is Pacific Decadal Oscillation and NAO is North Atlantic Oscillation
The Visbeck, et at. argument that “anthropogenic climate change might influence modes of natural variability, perhaps making it more likely that one phase of the NAO is preferred over the other” cannot be decided by correlation over the limited period available. Most of the anthropogenic carbon dioxide was put into the atmosphere after ~1940. The period from ~1940 to 1976-1977 was dominated by a large negative NAO—see Fig. 1—followed by a large positive NAO. Since similar positive NAOs have occurred in the past, it cannot be said that the latest is due to human activity simply because it correlates with rising carbon dioxide concentrations. It is interesting that the large negative NAO that began in the earlier portion of the 20th century and extended to about 1975 roughly corresponds to a negative phase of the Pacific Decadal Oscillation (PDO) shown in Fig. 2. And the recent large positive NAO also corresponds to the positive shift of the PDO of 1976-1977. However, the correlation does not appear to be robust when compared to PDOs extending back to 1600, as seen in Figure 3. In terms of the temperature shift in the arctic, however, the impact of the positive phase of the PDO—often called “The Great Pacific Climate Shift of 1976-1977”—has been dramatic. Composite temperatures from Fairbank, Anchorage, Nome and Barrow (see Fig. 4) show a rise of ~1.4 oC followed by a decrease of ~0.24 oC/decade. [11]  It is worth reiterating the observation of Visbeck, et al. that “because global average temperatures are dominated by temperature variability over the northern land masses, a significant fraction of the recent warming trend in global surface temperatures can be explained as a response to observed changes in atmospheric circulation.” In addition to a positive NAO phase beginning in ~1980, and the positive PDO beginning in 1976-1977, there are also the effects of aerosols and the extraordinary solar activity in the last half of the 20th century to be considered. 3.1. Aerosols The Arctic is purported to be the region of the earth most sensitive to radiative forcing by rising carbon dioxide concentrations. The temperature rise there is often cited, usually without consideration being given to the PDO shift in 1976-1977, as proof of the climate impact of rising anthropogenic concentrations of greenhouse gases. But other factors, even if one excludes the PDO shift, may be responsible for most if not all of the temperature rise. Shindell and Faluvegi [12] have looked at the impact of aerosols on Arctic climate and concluded that “decreasing concentrations of sulphate aerosols and increasing concentrations of black carbon have substantially contributed to rapid Arctic warming during the past three decades.” They estimate that some 45% of the warming during this period was due to this change in both types of aerosol concentrations. What this means is that rising concentrations of carbon dioxide are not responsible for almost half of arctic warming. Temperature rise comparisons for different regions of the globe are shown in Figure 5. From Fig. 5, the temperature rise in the Arctic over the past three decades (~1978- 2002) is ~1.1 oC. If 45% of this increase is due to changes in the concentrations of aerosols and black carbon, that leaves ~0.5 oC for other causes. This is obviously not compatible with the ~1.4 oC Arctic temperature rise due to the shift in the PDO in 1976-1977 shown in Fig. 4. The discrepancy may possibly be due to the use of different databases or other factors having to do with the model-based study of Shindell and Faluvegi. In any case, if the limited data in Fig. 4 is indicative of the rest of the Arctic, almost all of the Arctic warming since 1976-1977 is apparently due to causes unrelated to the rising concentrations of carbon dioxide. It would be a sophistry to claim that since the aerosols and black carbon came from burning fossil fuels there is a relationship between the carbon dioxide and the production of aerosols and black carbon—of course there is, but it is not a causal connection. 3.2. Solar Activity As can be seen from Fig. 6 below, [13] the high level of solar activity during the last sixty years transcends anything seen during the last 1150 years! Notice in Fig. 6 that the variation in 14C has an inverted scale. High solar activity, however, does not mean there are large changes in solar irradiance. The most likely mechanism for coupling solar activity to climate is the modulation of the cosmic ray flux by solar activity and the observed, correlated, variations in the earth’s albedo. This coupled with the fact that cosmic-ray intensity, as reconstructed from 10Be concentrations in ice cores show a ~5-6% decrease over the twentieth century, corresponding to a 1% decrease in cloud cover. A simple phenomenological approach allows one to obtain an estimate of solar variations on climate since 1900. [14] This yields a range of 36-50% for the percentage of temperature rise since 1900 due to the increase in solar activity. For additional discussion see reference 14. How this estimate fits with Hurrell’s claim that “nearly all of the cooling in the northwest Atlantic and the warming across Europe and downstream over Eurasia since the mid-1970s results from changes in the NAO depends on whether there is a relationship between solar activity and the NAO, and this is unknown. One thing that should be clear at this point, however, is that the recent rise in global temperature is probably not due to rising carbon dioxide concentrations as is generally assumed. Given the uncertainties outlined above, even this basic assumption behind the findings of the Intergovernmental Panel on Climate Change (IPCC) is probably incorrect. And while rising carbon dioxide concentrations are likely to be responsible for a small portion of the warming since the mid-1970s, the IPCC has been using far too high an estimate for climate sensitivity to a doubling of carbon dioxide in its projections. It is also important to understand the uncertainties associated with such projections. Future climate projections by the IPCC are based on coupled ocean-atmosphere climate models. These models are validated by using past data to predict present surface temperatures. There is, however, as put by Valdes, “large intermodel variability in the prediction of present-day surface temperature for atmospheric GCMs [Global Climate Models—often using a simplified ocean treatment rather than being coupled to an ocean circulation model]. At high latitudes the differences can exceed 10oC. Simulations with coupled ocean-atmosphere models will almost certainly have an even wider spread of results. . . . Thus it could be said that the models and data agree to within the error bars. However, this interpretation of modeling results is controversial since a similar argument applied to future climate predictions would suggest that the predicted change in future climates in mid- and high latitudes does not exceed the modeling errors!” [15] That is, the modeling errors could well exceed the temperature changes predicted by the models. In that case, how can one argue that model projections are a sound basis for formulating public policy? SUMMARY The conclusion of this essay can be stated in a single sentence: Much, if not all, of the warming during the late 20th century was most likely due to natural rather than anthropogenic causes. 

Sun spots are the primary cause of climate change – those who believe in human induced warming are simply ignoring the facts

Bell 11 (Larry Bell is an endowed professor at the University of Houston where he founded and direct the Sasakawa International Center for Space Architecture and head the graduate program in space architecture, his background deals extensively with research, planning and design of habitats, structures and other support systems for applications in space and extreme environments on Earth, he is the author of the book "Climate of Corruption: Politics and Power Behind the Global Warming Hoax" 9/20/11, “Sorry, But With Global Warming It's The Sun, Stupid” www.forbes.com/sites/larrybell/2011/09/20/sorry-but-with-global-warming-its-the-sun-stupid/) 

Man-made global warming crisis crusaders are now facing a new threat. Their anti-fossil carbon-based premise for alarmism is being challenged by new scientific evidence of important solar influences upon climate that can’t readily be blamed on us. Not that there wasn’t lots of good evidence of this before. Actually, there has been, and it has been routinely denigrated and ignored.  Only this time, the high-profile international source will be impossible for the entrenched scientific establishment to casually dismiss. No, not after experiments at the world’s leading physics laboratory, the European Organization for Nuclear Research (CERN) in Geneva, Switzerland recently revealed an inverse correlation between periodic changes in sunspot activity levels, and quantities of cosmic rays entering Earth’s atmosphere that trigger surface-cooling cloud formations.  Sunspots are areas of localized magnetic activity on the sun’s surface that are coupled with high energy streams of charged particles called solar winds. The overall number of sunspots typically varies in frequency over 11 year cycles. During the most active periods the solar winds shield more outer space cosmic rays from penetrating the Earth’s magnetic field and entering the atmosphere to nucleate low-level clouds. But when sun spot activity is low, a condition that can sometimes persist over decades and longer, the increased cosmic ray bombardment produces more cloud cover, hence cooling influences.  The sunspot-climate part of the connection isn’t a new idea. Astronomer Royal, William Herschel, noticed a correlation between sunspots and the price of wheat in England two centuries ago. Some scientists have also observed that sunspots all but disappeared for 70 years during the frigid “Little Ice Age” around the 17th and 18th centuries. Yet the notion didn’t begin to receive any real attention, albeit mostly negative, until 1995. That was when Danish physicist, Henrik Svensmark, decided to explore the matter after coming across a 1991 paper by fellow Danes Eigil Friis-Christensen and Knud Lassen that charted solar variations and global surface temperatures since 1860. Svensmark then teamed up with Friis-Christensen to review solar activity, cloud cover and cosmic ray levels recorded using satellite data available since 1979. The connections seemed clear.  Responses to their findings by prominent members of the climate science community were unwelcoming. When presented at a 1996 conference in Birmingham, England, Svensmark recalls that “everything went completely crazy…It turned out that it was very, very sensitive to say these things already at that time.” Upon returning to Copenhagen he was greeted by a statement quoting Bert Bolin who was then chairman of the U.N. Intergovernmental Panel on Climate Change (IPCC): “I find the move from this pair scientifically extremely naïve and irresponsible.”  Failing to raise any significant research support, Svensmark managed to conduct a boot-strap-funded experiment in 2007 at the Danish National Space Center that yielded convincing validation. Using a particle accelerator, he demonstrated that cosmic rays colliding with molecules in the atmosphere can, in fact, cause gaseous water vapor to condense into cloud-forming droplets. Again, he received little scientific applause for this accomplishment.  But fortunately, at least one person took the Danes’ early observations seriously. Following their presentation at the Birmingham conference, CERN scientist Jasper Kirkby*, a British experimental physicist, told the scientific press in 1998 that the theory “will probably be able to account for somewhere between half and the whole of the increase in the Earth’s temperature that we have seen in the last century.”  Furthermore, he too, set out to obtain more proof. But his plan to do so wasn’t an easy sell. It took Kirkby nearly 10 years to convince the CERN bureaucracy to create a stainless steel cloud chamber to precisely replicate the Earth’s atmosphere and conduct independent experiments.  It worked! As reported in the Aug. 25 issue of the journal Nature, Jasper Kirkby and his 62 co-authors from 17 institutes in Europe and the U.S. announced that the sun indeed has a significant influence on our planet’s temperature. Their “Cosmics Leaving Outdoor Droplets” (CLOUD) experiment proved that its magnetic field does, in fact, act as a gateway for cosmic rays that play a large role in cloud formation. The report stated “Ion-induced nucleation [cosmic ray action] will manifest itself as a steady production of new particles [molecular clusters] that is difficult to isolate in atmospheric observations because of other sources of variability but is nevertheless taking place and could be quite large globally over the troposphere [the lower atmosphere].” In other words, the big influence exists, yet hasn’t been factored into climate models.
Alt causes - volcanoes and solar variations - their models don't account for them

Cooper 11 (Barry Cooper, political science professor at the University of Calgary, 2011, "Scientists grow cool to global warming theory," Calgary Herald)

Today, academic conferences have become venues for real scientific debate. Recently, the University of Ottawa hosted an international meeting of "climate realists," as Bob Carty, a geology professor from Australia, called his colleagues. Only one speaker came close to endorsing the catastrophic claims of the IPCC. The rest of the panic-mongers stayed home. For them, the science is truly settled. They have nothing more to learn. And yet, science moves on. For example, earlier this year, a Swedish geophysicist, Nils-Axel Moerner, published a paper in the journal Energy and Environment flatly contradicting the IPCC predictions of an ice-free Arctic, a prospect that has significant policy implications for Canada. His argument was straightforward. Variation in solar activity -radiance and sun spots -affect the Earth's temperature and rotation, which in turn affect the Gulf Stream and the movement of ice and cold Arctic water, allowing it to penetrate as far south as Portugal. Soon, kids will skate again on the Thames and England will become a hockey powerhouse. Another geophysicist, Ivanka Charvatova, has shown how gravitational forces in the solar system affect the wobble of the sun, called solar inertial motion, which affects weather patterns on Earth. The IPCC has never considered solar inertial motion or any other solarterrestrial link. Not geomagnetic changes, cosmic rays, solar gravitational change. Nothing. They haven't even looked at volcanic eruptions. Volcanoes matter. Somebody calculated that in four days, the Grimsvotn eruption in Iceland a month ago wiped out five years of effort to control CO2 emissions. No one has required Iceland to purchase carbon offsets. Yet. Somebody else calculated the year-long eruption of Mount Pinatubo in the Philippines 20 years ago spewed more carbon dioxide than the entire human race for the whole of human history. Up the road in Edmonton, Fangliang Hu co-authored a paper published in the important science journal Nature that explained the models attempting to show disappearing Arctic fauna, from polar bugs to polar bears, were deeply flawed. Reaction by a selfdescribed "conservation biologist" (as distinct from an ordinary scientific biologist) was that the authors had taken a cheap shot at his research. Stephen Hubbel, the other co-author, said it was evidence that science is self-correcting. And speaking of models, last month, John Mitchell, a research fellow at the Meteorological Office in London, was asked about the absence of warming since 1995. He replied: "People underestimate the power of models. Observational evidence is not very useful. Our approach is not entirely empirical."

2NC Warming-Will leak

Ocean CO2 will escape, turns case
Rochon et al, 08

Emily Rochon, Dr Erika Bjureby, Dr Paul Johnston, Robin Oakley, Dr David Santillo, Nina Schulz, Dr Gabriela von Goerne, Climate Scientists and climate policy researchers, May 2008, False Hope Why carbon capture and storage won’t save the climate, http://www.greenpeace.org/usa/en/media-center/reports/false-hope-why-carbon-capture/
The final component of CCS is storage, i.e. the long-term isolation of CO2 from the atmosphere. A number of “storage options” and associated techniques are in different stages of research and development. They include methods for ocean and geological storage. As well as the actual physical storage of CO2 in these locations, the subsequent measuring, monitoring and verification processes needed to ensure that the integrity of the storage site is maintained are under development. Ocean storage is the disposal of CO2 into the water column or at the seabed in deep waters. However, major concerns regarding both the efficacy and direct adverse impacts around the injection site means this approach is now largely discredited. There is no question that oceans serve as natural carbon sinks; CO2 in the atmosphere gradually dissolves into ocean surface waters until an equilibrium is reached. Oceans have absorbed about 500 gigatonnes (Gt) CO2 of the total 1,300 GtCO2 emitted by human processes in the past 200 years.61 Proponents of ocean storage of CO2 seek to “accelerate” this natural process by injecting CO2 directly into the water or directly on the ocean floor via pipelines. However, the storage is not permanent. Once in the ocean, the CO2 eventually dissolves, disperses and returns to the atmosphere as part of the global carbon cycle. Some computer models estimate that injected CO2 would be isolated from the atmosphere for several hundred years at most, with the length of storage dependent on injection depth.62 In addition to lack of permanency, there are many other substantial concerns with ocean storage. CO2 stored in this way cannot be easily monitored or controlled and negative impacts on the ocean environment due to acidification and other changes in ocean chemistry are unavoidable.63 Ocean storage remains in research stages, and has not yet been deployed or demonstrated even at pilot scale.64 International legal instruments, such as the London Protocol65 and OSPAR Convention, already effectively prohibit it.

CO2 dissolves the container- ensures escape
Rochon et al, 08

Emily Rochon, Dr Erika Bjureby, Dr Paul Johnston, Robin Oakley, Dr David Santillo, Nina Schulz, Dr Gabriela von Goerne, Climate Scientists and climate policy researchers, May 2008, False Hope Why carbon capture and storage won’t save the climate, http://www.greenpeace.org/usa/en/media-center/reports/false-hope-why-carbon-capture/
One of the key challenges for CCS is the safe and permanent storage of captured carbon. Even very small leakage rates could completely undermine any climate mitigation efforts. The world has no experience of the long-term storage of anything, let alone CO2. As the results of a 2006 United States Geological Survey (USGS) field experiment1 show, there is every chance that carbon dioxide will behave in ways that are totally unexpected. The USGS scientists were testing deep geological disposal of carbon dioxide at a pilot project in Frio, Texas. The researchers were surprised when the buried CO2 dissolved large amounts of the surrounding minerals responsible for keeping it contained. The CO2 reacted with salty water (brine) in the geological formation turning it as acidic as vinegar. This acidified brine then dissolved other minerals, including metals such as iron and manganese, organic material and relatively large amounts of carbonate materials. Carbonates naturally seal pores and fractures in geological sites; the reaction of the acidic brine with them is extremely concerning. Carbonate is also found in the cements used to plug abandoned oil and gas wells. If these open, CO2 could leak into the atmosphere and/or the contaminated brine could leak into the aquifers that supply drinking and irrigation water. In an interview with Greenpeace, lead scientist Yousif Kharaka warned that the results are “a cautionary note: for detailed and careful studies of injection sites, and a well thought out monitoring program to detect early leaks of CO2 into shallow potable groundwater or to the atmosphere.”2 The results of the UGCS study show that we simply do not know enough about how stored carbon will behave to be able to assure its safe and permanent storage. 1

CO2 will leak- Lack of oversight guarantees low quality wells
Rochon et al, 08

Emily Rochon, Dr Erika Bjureby, Dr Paul Johnston, Robin Oakley, Dr David Santillo, Nina Schulz, Dr Gabriela von Goerne, Climate Scientists and climate policy researchers, May 2008, False Hope Why carbon capture and storage won’t save the climate, http://www.greenpeace.org/usa/en/media-center/reports/false-hope-why-carbon-capture/
Storing CO2 underground is predicated on the ability of physical and chemical trapping mechanisms to immobilise CO2 permanently, and store it forever. Trapping mechanisms work in different ways and at different rates, from low-permeable cap rocks serving as physical barriers to CO2 movement, to dissolving CO2 into water.119 The former mechanism is immediately effective, while the latter can take thousands of years to complete. The efficiency of trapping mechanisms depends on the “migration rate of the CO2, which itself is highly dependent on the rock and fluid properties and geological characteristics of each site”.120 This means that each storage site would need to undergo detailed characterisations both to determine suitability, as well as to assess the likelihood of leakage. As long as CO2 is present in geological formations, there is a risk of leakage – it can migrate laterally or upwards to the surface. In contact with water, CO2 becomes corrosive and can compromise the integrity of cap rocks, well casings and cement plugs. Undetected fractures in cap rocks or those created by injecting CO2 at too high a pressure can provide another avenue for CO2 to escape. Improper design and construction of wells can also create opportunities for leakage.121 The implications for climate mitigation as well as the other environmental and public health risks make leakage a serious concern. Preventing leaks will largely rely upon careful technology choices, project design, plant operation and reservoir selection. The IPCC notes that the fraction of CO2 retained in “geological reservoirs is very likely to exceed 99% over 100 years and is likely to exceed 99% over 1000 years”.122 However, these findings are only valid for well-selected, fully characterised, properly designed and managed storage locations. At the moment, sufficient capacity in high quality reservoirs cannot be assured, nor can their appropriate design and management be guaranteed. It is likely that some CO2 storage will occur in lower quality sites, without proper management. In these cases, the risk of leakage could be even greater. For example, a CCS experiment in Texas (see “Storing carbon underground can have unintended consequences”, page 26) found CO2 injected into saline sedimentary aquifers caused carbonates and other minerals to dissolve rapidly. This could allow CO2 and brine to leak into the water table.123 While it is not currently possible to quantify the exact risk of leakage, any CO2 release has the potential to impact the surrounding environment; air, groundwater or soil. Most computer models suggest leakage will occur fastest in the first 50-100 years of a project’s lifetime, before trapping mechanisms take effect. Others indicate that little happens in the first 1000-year period with leakage most likely to occur over the following 3000 to 5000 year period.124 Either way, even a tiny rate of leakage could undermine any putative climate benefit of CCS. A leakage rate of just 1% on 600 Gt of stored carbon (2160 GtCO2 or about 100 years’ worth of CO2 emissions from fossil fuels), could release as much as 6Gt of carbon (21.6 GtCO2) per year back into the atmosphere. This is roughly equivalent to current total global CO2 emissions from fossil fuels.125 Remediation may be possible for CO2 leaks but there is no track record or cost estimates for these sorts of measures.126 The absence of a reliable risk management method is of concern, as leakage risks remain after the closure of an injection site. Monitoring would be required for long periods after closure, possibly forever. Therefore, appropriate tools to detect and protect against leaks will be essential.

2NC Warming-Resource use 

Sequestration requires more coal mining and quickens resource depletion

Anthony et al. 10

Anthony, Lauren Baatz, Brendon Behnken, Nicholas Beverage, Mckenzie Cui, Jie Galer, Rose Hartman, Devin Highlands, Colin Kang, Howon Keating, Jacob Keefer, Meghan Kim, Kyungwoo Klingman, Ashleigh Lee, Keun Hoo Mauldin, Katie Palmer, Richy Paradise, Laura Sayik, Arif Uyan, Burak Wedell, Kelly Yildirin, Hasan Yigit, Ibrahim Zou, Yonghua, graduate students at the university of Indiana, overseen by Clinton V. Oster, Jr. Professor of Public and Environmental Affairs Indiana University School of Public and Environmental Affairs J. C. Randolph Professor of Environmental Science Indiana University School of Public and Environmental Affairs, Spring 2010 Carbon Capture and Storage An Assessment, http://www.indiana.edu/~cree/pdf/2010%20V600%20Capstone%20Report%20on%20Carbon%20Capture%20and%20Storage.pdf
Carbon capture requires an increase in amount of coal used to produce a given amount of electricity. According to the IPCC, coal plants should be expected to use 10-40% more energy per unit of electricity produced. IGCC is the lowest option at 14-25% energy increase, and pulverized coal power plants would use 24-40% more, with mineral carbonates using 60-180% more (IPCC, 2005). This higher energy use will lead to environmental impacts from increased coal mining, higher coal prices, and faster exhaustion of the resource (Pehnt and Henkel, 2009). If both IGCC and pulverized coal power plants used carbon capture, then domestic consumption of coal resources would increase from 20.6 quadrillion BTU to 25.75 quadrillion BTU, an average increase of 25.75% (EIA, 2008). Other externalities of carbon capture include the potential of more mountaintop removal mining and the degradation of water in coal mining areas that accompany an increase in mining (Derbach, 2009). In addition to mining, there are environmental impacts along the process chain, such as solvent production and disposal, energy requirements for solvent regeneration, and energy requirements for CO2 transportation.

CCS increases water consumption and environmental destruction
Anthony et al. 10
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Water withdrawal and consumption are important consequences of electric power generation and will change if carbon capture and storage is implemented. Water use is defined as the overall water supply that is impacted through water withdrawal. Water consumption is defined as the water lost from a water source, which typically occurs through evaporation. A plant using a once-through cooling cycle withdraws water from a source, applies it in the once-through cycle, and then returns it to its source. An estimated 1% of water is lost, or consumed, through evaporation or leaks during this process. If a plant uses cooling towers which re-circulate the water, less water is withdrawn but more water is consumed through evaporation. Water consumption through this process is estimated at 70-90% of the water withdrawn. Although a once-through system withdrawals significantly more water from a source, a re-circulating system consumes approximately ten times more (Hoffman et al., 2004). In Figure 5, water consumption is illustrated for four electricity generating technologies with and without capture of CO2. All facilities are assumed to be 500MW plants. NGCC is the lowest consumer of water, meaning that out of the four technologies compared, it loses the least amount of water to evaporation or leaking (DiPietro, 2009). Although most water is used for cooling, power plants use water for blow-down of boilers, flue gas desulfurization units, washing of stacks, sanitation, and waste water treatment. Waste water is typically sent to public waste water treatment facilities or the plant‟s onsite waste water facility. Therefore, the capacity of local waste water treatment facilities needs to be considered. Water resources are becoming increasing important, beyond the traditionally arid western United States. For example, the drought of 2007 in the southeast U.S. forced nuclear plants to decrease output by up to 50% due to a decrease in river water levels. In addition, plants‟ water use may be regulated by the EPA under the Clean Water Act, which will set requirements on design, location, and capacity of cooling water systems to use the best technology available, with the intent to minimize negative environmental impacts (DiPietro, 2009).

2NC Warming-Environmental destruction
CCS destroys the environment- destroys the water table and creates massive dead zones
Rochon et al, 08

Emily Rochon, Dr Erika Bjureby, Dr Paul Johnston, Robin Oakley, Dr David Santillo, Nina Schulz, Dr Gabriela von Goerne, Climate Scientists and climate policy researchers, May 2008, False Hope Why carbon capture and storage won’t save the climate, http://www.greenpeace.org/usa/en/media-center/reports/false-hope-why-carbon-capture/
CCS and liability: risky business CCS carries significant environmental, economic, legal, political, technological and sustainability risks. First is the danger that new coal plants are approved and built on the basis of being “capture-ready”, but never have the technology installed. Secondary risks arise from the large quantities of CO2 to be injected, the prolonged storage times required for any real climate benefit, and the fact that injection wells, and other infrastructure and geological imperfections, may result in CO2 leakage. Environmental risks Environmental risks of geological CO2 storage include: • Reservoir leakage: the slow, long-term release of CO2 from storage sites, for example through geological faults; • Sudden catastrophic leakage: the large-scale release of CO2 from storage sites, for instance through failures of active or abandoned injection wells; • Escape of CO2 and associated substances into shallow groundwater; • Displacement of brines and mobilisation of toxic metals and organics moving upwards leading to contamination of potable water, overlying sediments, soils or seawater; • Escape of other hazardous captured flue gases. The specific environmental risks associated with CO2 leakage can be divided into two catergories: global and local. On a global scale, continuous leakage of CO2 has the potential to undermine climate change mitigation efforts. While some leakage may be acceptable, it is generally agreed that it can only be tolerated within certain limits.141 Even leakage rates as low as 1% per year could be too high. Leakage at this rate would reduce a given quantity of stored CO2 to 37% of the original amount after 100 years.142 On a local scale, CO2 leakage from storage sites poses a threat to human health. CO2 is denser than air and therefore tends to pool in low-lying, poorly ventilated areas posing a hazard if it reaches levels higher than 3% by volume.143 This risk also applies to pipeline transport of CO2 through populated areas, raising critical issues with regard to route selection, overpressure protection, and leak detection.144 A natural example of the danger of CO2 leakage occurred in a volcanically active area at Lake Nyos in Cameroon in 1986. Large quantities of CO2 that had accumulated on the bottom of the lake were suddenly released, killing 1700 people and thousands of cattle over a range of 25 km.145 CO2 rising to the shallow subsurface can have lethal effects on plants and subsoil animals and contaminate groundwater. Soil acidification and suppression of root zone respiration has been reported in volcanic and earthquake zones. In Mammoth Mountain, California, the release of CO2 following several small earthquakes killed 100 acres of trees.146 Migration of CO2 can acidify waters and mobilise toxic heavy metals. Its injection can build pressure, displace brines and cause seismic activities.147 Greater environmental damage due to increased fossil fuel extraction is another risk. The higher power demands of plants using carbon capture require higher coal and other fossil fuel use. Thus the major localised environmental problems associated with extraction and transport of fossil fuels including habitat destruction, damage to rivers and waterways (from subsidence due to longwall mining), and air pollution will also increase.

Pipelines destroy local soil- even worse if it leaks
Anthony et al. 10
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Pipeline routing, construction, and maintenance can have an impact on the environment, as well as pose a threat to local health and safety should a CO2 leak occur. Risks to local populations and ecosystems range from asphyxiation of flora and fauna to the acidifying effects on soil, surface, and groundwater. If substantial quantities of impurities, particularly H2S, are included in the CO2, this could affect the potential impacts of a pipeline leak or rupture. The exposure threshold at which H2S is immediately dangerous to life or health is 100 ppm, compared to 40,000 ppm for CO2 (IPCC, 2005). In terms of pipeline failure, an incident is defined as an event that released gas and caused death, in-patient hospitalization, or property loss of at least $50,000. Pipeline failure incident rate of approximately 0.001 km per year in 1972 fell to below 0.0002 km per year in 2002. Most of the incidents refer to very small pipelines, less than 100 mm in diameter, principally applied to gas distribution systems. The failure incidence for 500 mm and larger pipelines is much lower, 0.00005 km per year. From 1997 to 2001, the related incident frequency for western European oil pipelines was 0.0003 km per year-1. The related figure for U.S. onshore gas pipelines was 0.00011 km per year from 1986 to 2002. The difference in the reporting threshold is thought to account for the difference between European and U.S. statistics (IPCC, 2005).
Storage leaks destroy environment
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The main risks associated with geologic carbon storage center around the issue of carbon dioxide leakage. Carbon dioxide can escape from a geologic site through one of the following main mechanisms: the pore system of the caprock; openings within the caprock, fractures, and faults; and man-made wells or injection sites (IPCC, 2005). The types of hazards associated with a leakage vary greatly depending on if the event is a short, abrupt occurrence, or a long-term gradual leak. This section will analyze the risks associated with these different leakage types and the corresponding local and global impacts of such situations. The main local concern resulting from an abrupt leak is the resulting immediate danger to surrounding life forms. Normal atmospheric conditions contain CO2 concentrations around 0.038%. Higher concentrations become problematic, with concentrations around 3% resulting in hearing loss, impaired vision, and mental disorientation. At concentrations between 7-10%, carbon dioxide causes asphyxiation and can be fatal (Bachu, 2008). Should a leak occur, CO2 would have a tendency to flow towards lower-lying areas because it is 50% denser than air. As a result, shallow depressions and confined areas are at much higher risk for CO2 concentration build-ups compared to areas with open terrain (IPCC, 2005). Low-lying life forms and small animals may also suffer as a result of CO2‟s natural migration tendencies. Occupational standards have been developed for CO2, and acute exposure safety risks are considered to be similar to those of the oil and gas industry, if not lower because CO2 is not flammable (Bachu, 2008). The main determining factors in carbon dioxide concentrations are the size and speed of a leakage. Large and fast leaks have a greater ability to cause atmospheric mixing, reducing carbon dioxide buildup in a small area. Small leaks may disperse slow enough to prevent any drastic carbon dioxide concentration changes and therefore potentially pose very little risk. Therefore, the greatest hazard comes from moderately sized leaks where CO2 either collects in a confined space or does not sufficiently mix (Bachu, 2008). Long-term exposure to elevated carbon dioxide levels can overtime also negatively impact ecosystems. Carbon dioxide will most likely lower soil pH and alter ground chemistry. While plants may be able to handle such changes for short periods of time, extended exposure can eventually limit respiration in the roots of plants. Mammoth Mountain California experienced large tree kills when soil concentrations of carbon dioxide were between 20-30% due to volcanic off-gassing (Damen et al., 2006). Monitoring of carbon dioxide near storage areas would be necessary to ensure levels remain at acceptable concentrations. Another major local concern with geologic storage is the potential contamination of groundwater. Specifically, an increase in dissolved carbon dioxide concentrations has the potential to alter groundwater chemistry. The IPCC explains possible alterations as “dissolved CO2 forms carbonic acid, altering the pH of solution and potentially causing indirect effects, including mobilization of (toxic) metals, sulfate, or chloride; and possibly giving the water an odd odor, color, or taste. In the worst case scenario, contamination might reach dangerous levels, excluding the use of groundwater for drinking or irrigation” (IPCC, 2005). The risk of groundwater contamination from metal leaching is very low because most storage sites do not contain mineral compositions that CO2 could alter (IPCC, 2005). The injection of carbon dioxide will also result in the displacement of brine. Displaced brines have the potential to migrate into shallow aquifers, thus increasing the salinity. Again, such changes could make the groundwater unsuitable for drinking and agriculture. Yet, current industrial analogs involving ground injections of different waste fluids reveal groundwater contamination from displaced brines to be very rare. These low rates are estimated to be similar to those that would occur with large-scale geologic storage (IPCC, 2005). Induced seismic activity is the final local concern from large-scale carbon dioxide storage. As carbon dioxide is pumped underground, pressure greatly increases within the rock formation. If the pressure becomes too great, ground fractures and movement can occur. These fractures can cause small, micro-seismic events that would result in new pathways for carbon dioxide to migrate and potentially leak back into the atmosphere (IPCC, 2005). Greater seismic activity can also result due to the activation of faults from increased pressures. Activated faults have a greater potential to cause earthquakes, with surface damage and carbon dioxide leakage potentially occurring as a result

CCS acidifies and removes oxygen from local environments
Anthony et al. 10
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Environmental concerns also arise from the construction and operation of CO2 capture systems. While offering considerable ecological benefits through a reduction in greenhouse gas emissions, the installation of capture units for post-combustion treatment could induce unintentional and potential burdens to the environment through four emission pathways: treated gas, process wastes, fugitive emissions, and accidental releases. For example, aminescan also be toxic to animals and aquatic organisms, with eutrophication and acidification occurring in marine environments (Shao and Stangeland, 2009). CO2 capture systems also require significant amounts of energy for their operation. This reduces net plant efficiency, thereby requiring power plants to use more fuel to generate each kilowatt-hour (kWh) of electricity. The increased fuel requirement results in additional emissions per kWh generated relative to new state-of-the-art plants without CO2 capture. In the case of coal, this also means proportionally larger amounts of solid limestone used by pulverized coal plants for nitrogen oxide and sulfur dioxide emissions control (Thitakamol et al., 2007).

1NC Heg
Heg decline inevitable- Economy and China
Layne 12 (Christopher Professor and Robert M. Gates Chair in National Security at Texas A&M University’s Bush School of Government and Public Service, 1/27, “The (Almost) Triumph of Offshore Balancing”, The National Interest, http://nationalinterest.org/commentary/almost-triumph-offshore-balancing-6405) MF

The DSG is a response to two drivers. First, the United States is in economic decline and will face a serious fiscal crisis by the end of this decade. As President Obama said, the DSG reflects the need to “put our fiscal house in order here at home and renew our long-term economic strength.” The best indicators of U.S. decline are its GDP relative to potential competitors and its share of world manufacturing output. China’s manufacturing output has now edged past that of the United States and accounts for just over 18 or 19 percent of world manufacturing output. With respect to GDP, virtually all leading economic forecasters agree that, measured by market-exchange rates, China’s aggregate GDP will exceed that of the United States by the end of the current decade. Measured by purchasing-power parity, some leading economists believe China already is the world’s number-one economy. Clearly, China is on the verge of overtaking the United States economically. At the end of this decade, when the ratio of U.S. government debt to GDP is likely to exceed the danger zone of 100 percent, the United States will face a severe fiscal crisis. In a June 2011 report, the Congressional Budget Office warned that unless Washington drastically slashes expenditures—including on entitlements and defense—and raises taxes, it is headed for a fiscal train wreck. Moreover, concerns about future inflation and America’s ability to repay its debts could imperil the U.S. dollar’s reserve-currency status. That currency status allows the United States to avoid difficult “guns-or-butter” trade-offs and live well beyond its means while enjoying entitlements at home and geopolitical preponderance abroad. But that works only so long as foreigners are willing to lend the United States money. Speculation is now commonplace about the dollar’s long-term hold on reserve-currency status. It would have been unheard of just a few years ago. The second driver behind the new Pentagon strategy is the shift in global wealth and power from the Euro-Atlantic world to Asia. As new great powers such as China and, eventually, India emerge, important regional powers such as Russia, Japan, Turkey, Korea, South Africa and Brazil will assume more prominent roles in international politics. Thus, the post-Cold War “unipolar moment,” when the United States commanded the global stage as the “sole remaining superpower,” will be replaced by a multipolar international system. The Economist recently projected that China’s defense spending will equal that of the United States by 2025. By the middle or end of the next decade, China will be positioned to shape a new international order based on the rules and norms that it prefers—and, perhaps, to provide the international economy with a new reserve currency.  Two terms not found in the DSG are “decline” and “imperial overstretch” (the latter coined by the historian Paul Kennedy to describe the consequences when a great power’s economic resources can’t support its external ambitions). But, although President Obama and Defense Secretary Leon Panetta may not admit it, the DSG is the first move in what figures to be a dramatic strategic retrenchment by the United States over the next two decades.  This retrenchment will push to the fore a new U.S. grand strategy—offshore balancing. In a 1997 article in International Security, I argued that offshore balancing would displace America’s primacy strategy because it would prove difficult to sustain U.S. primacy in the face of emerging new powers and the erosion of U.S. economic dominance. Even in 1997, it was foreseeable that as U.S. advantages eroded, there would be strong pressures for the United States to bring its commitments into line with its shrinking economic base. This would require scaling back the U.S. military presence abroad; setting clear strategic priorities; devolving the primary responsibility for maintaining security in Europe and East Asia to regional actors; and significantly reducing the size of the U.S. military. Subsequent to that article, offshore balancing has been embraced by other leading American thinkers, including John Mearsheimer, Stephen Walt, Barry Posen, Christopher Preble and Robert Pape.  To be sure, the proponents of offshore balancing have differing ideas about its specifics. But they all agree that offshore balancing is based on a common set of core strategic principles.  ● Fiscal and economic constraints require that the United States set strategic priorities. Accordingly, the country should withdraw or downsize its forces in Europe and the Middle East and concentrate is military power in East Asia.  ● America’s comparative strategic advantages rest on naval and air power, not on sending land armies to fight ground wars in Eurasia. Thus the United States should opt for the strategic precepts of Alfred Thayer Mahan (the primacy of air and sea power) over those of Sir Halford Mackinder (the primacy of land power).  Offshore balancing is a strategy of burden shifting, not burden sharing. It is based on getting other states to do more for their security so the United States can do less.  ● By reducing its geopolitical and military footprint on the ground in the Middle East, the United States can reduce the incidence of Islamic fundamentalist terrorism directed against it. Islamic terrorism is a push back against U.S. dominance and policies in the region and against on-the-ground forces in the region. The one vital U.S. interest there—safeguarding the free flow of Persian Gult oil—can be ensured largely by naval and air power.  ● The United States must avoid future large-scale nation-building exercises like those in Iraq and Afghanistan and refrain from fighting wars for the purpose of attaining regime change.  Several of these points are incorporated in the new DSG. For example, the new strategy document declares that the United States “will of necessity rebalance toward the Asia-Pacific region.” The document also states the United States will “rebalance [its] military investment in Europe” and that the American military posture on the Continent must “evolve.” (The Pentagon’s recent decision to cut U.S. ground forces in Europe from four brigades to two is an example of this “evolution.”) Finally, implicitly rejecting the post-9/11 American focus on counterinsurgency, the strategy document says that with the end of the Iraq war and the winding down of the conflict in Afghanistan, “U.S. forces will no longer be sized to conduct large-scale, prolonged stability operations.”  The DSG reflects the reality that offshore balancing has jumped from the cloistered walls of academe to the real world of Washington policy making. In recent years the U.S. Navy, the Joint Staff and the National Intelligence Council all have shown interest in offshore balancing as an alternative to primacy. Indeed, in his February 2011 West Point speech, then defense secretary Robert Gates made two key points that expressed a clear strategic preference for Mahan over Mackinder. First, he said that “the most plausible, high-end scenarios for the U.S. military are primarily naval and air engagements—whether in Asia, the Persian Gulf, or elsewhere.” Second—with an eye on the brewing debate about intervention in Libya—he declared that “any future defense secretary who advises the president to again send a big American land army into Asia or into the Middle East or Africa should ‘have his head examined,’ as General MacArthur so delicately put it.” In plain English, no more Eurasian land wars. The subsequent Libyan intervention bore the hallmarks of offshore balancing: The United States refused to commit ground forces and shifted the burden of military heavy lifting to the Europeans.  Still, within the DSG document there is an uneasy tension between the recognition that economic constraints increasingly will impinge on the U.S. strategic posture and the assertion that America’s global interests and military role must remain undiminished.  This reflects a deeper intellectual dissonance within the foreign-policy establishment, which is reluctant to accept the reality of American decline. In August 2010, Secretary of State Hillary Clinton proclaimed a “New American Moment;” reaffirmed the U.S. responsibility to lead the world; and laid out an ambitious U.S. global agenda. More recently, Mitt Romney, a leading contender for the Republican presidential nomination, declared that the twenty-first century “must be an American century” and that “America is not destined to be one of several equally balanced global powers.” These views are echoed by foreign-policy scholars who refuse to acknowledge the reality of decline or embrace a theory of “painless decline” whereby Pax Americana’s norms and institutions will survive any American retrenchment.  But, American “exceptionalism” notwithstanding, the United States is not exempt from the historical pattern of great-power decline. The country needs to adjust to the world of 2025 when China will be the number-one economy and spending more on defense than any other nation. Effective strategic retrenchment is about more than just cutting the defense budget; it also means redefining America’s interests and external ambitions. Hegemonic decline is never painless. As the twenty-first century’s second decade begins, history and multipolarity are staging a comeback. The central strategic preoccupation of the United States during the next two decades will be its own decline and China’s rise.  

Alternatives solve for global stability – heg not key

Preble 10 (Christopher Preble, Director of foreign policy studies at the Cato Institute. Taught history at St. Cloud State University and Temple University, was a commissioned officer in the U.S. Navy, Ph.D. in history from Temple University, 8/3/10, US Military Power: Preeminence for what purpose?, http://www.cato-at-liberty.org/u-s-military-power-preeminence-for-what-purpose/)
Dan Goure says that U.S. military preeminence is not unaffordable. That is probably correct. Even though we spend in excess of $800 billion annually on national security (including the cost of the wars in Iraq and Afghanistan, and the Departments of Homeland Security and Veterans Affairs) we could choose to spend as much, or more, for a while longer. We could choose to shift money out of other government programs; we could raise taxes; or we could continue to finance the whole thing on debt, and stick our children and grandchildren with the bill. But what is the point? Why do Americans spend so much more on our military than does any other country, or any other combination of countries? Goure and the Hadley-Perry commissioners who produced the alternate QDR argue that the purpose of American military power is to provide global public goods, to defend other countries so that they don’t have to defend themselves, and otherwise shape the international order to suit our ends. In other words, the same justifications offered for American military dominance since the end of the Cold War. Most in Washington still embraces the notion that America is, and forever will be, the world’s indispensable nation. Some scholars, however, questioned the logic of hegemonic stability theory from the very beginning. A number continue to do so today. They advance arguments diametrically at odds with the primacist consensus. Trade routes need not be policed by a single dominant power; the international economy is complex and resilient. Supply disruptions are likely to be temporary, and the costs of mitigating their effects should be borne by those who stand to lose — or gain — the most. Islamic extremists are scary, but hardly comparable to the threat posed by a globe-straddling Soviet Union armed with thousands of nuclear weapons. It is frankly absurd that we spend more today to fight Osama bin Laden and his tiny band of murderous thugs than we spent to face down Joseph Stalin and Chairman Mao. Many factors have contributed to the dramatic decline in the number of wars between nation-states; it is unrealistic to expect that a new spasm of global conflict would erupt if the United States were to modestly refocus its efforts, draw down its military power, and call on other countries to play a larger role in their own defense, and in the security of their respective regions.   But while there are credible alternatives to the United States serving in its current dual role as world policeman / armed social worker, the foreign policy establishment in Washington has no interest in exploring them. The people here have grown accustomed to living at the center of the earth, and indeed, of the universe. The tangible benefits of all this military spending flow disproportionately to this tiny corner of the United States while the schlubs in fly-over country pick up the tab. In short, we shouldn’t have expected that a group of Washington insiders would seek to overturn the judgments of another group of Washington insiders. A genuinely independent assessment of U.S. military spending, and of the strategy the military is designed to implement, must come from other quarters.

American green tech use already increasing in the status quo

Anthony et al. 10

Anthony, Lauren Baatz, Brendon Behnken, Nicholas Beverage, Mckenzie Cui, Jie Galer, Rose Hartman, Devin Highlands, Colin Kang, Howon Keating, Jacob Keefer, Meghan Kim, Kyungwoo Klingman, Ashleigh Lee, Keun Hoo Mauldin, Katie Palmer, Richy Paradise, Laura Sayik, Arif Uyan, Burak Wedell, Kelly Yildirin, Hasan Yigit, Ibrahim Zou, Yonghua, graduate students at the university of Indiana, overseen by Clinton V. Oster, Jr. Professor of Public and Environmental Affairs Indiana University School of Public and Environmental Affairs J. C. Randolph Professor of Environmental Science Indiana University School of Public and Environmental Affairs, Spring 2010 Carbon Capture and Storage An Assessment, http://www.indiana.edu/~cree/pdf/2010%20V600%20Capstone%20Report%20on%20Carbon%20Capture%20and%20Storage.pdf
Although the uses of alternative energy technologies are increasing, projected fossil-fuel use is not projected to decline in the near future. Specifically, the Energy Information Administration (EIA) predicts fossil fuel consumption will still account for 78% of domestic energy consumption in 2035. While this is down from 84% in 2008, the actual quantity of fossil fuels consumed is predicted to grow 14% overall due to increased energy demands (EIA, 2009). EIA estimates coal and natural gas consumption to increase by 2035, with petroleum use staying relatively constant. This rise is due to increasing petroleum costs, increases in the number of coal-based power plants, and the expanding use of coal-to-liquid (CTL) 3 technologies. Natural gas consumption is expected to increase 4% by 2035. The lower-cost potential for natural gas, when compared to petroleum prices, is the main driving force for growth in the long term. Consumption of liquid fuels, including both petroleum and biofuels, is predicted to grow 9% by 2035. Biofuels will account for the majority of this growth while petroleum use will remain constant (EIA, 2009). Excluding hydroelectricity, renewable energy production is predicted to grow 2.8% annually. EIA also predicts that international fossil-fuel energy consumption will increase 42% by 2030. Coal consumption will increase 47%, while renewable energy will increase 48% by 2030 (EIA, 2006).

CCS prevents further green tech strategies, empirically proven

Rochon et al, 08

Emily Rochon, Dr Erika Bjureby, Dr Paul Johnston, Robin Oakley, Dr David Santillo, Nina Schulz, Dr Gabriela von Goerne, Climate Scientists and climate policy researchers, May 2008, False Hope Why carbon capture and storage won’t save the climate, http://www.greenpeace.org/usa/en/media-center/reports/false-hope-why-carbon-capture/
Despite the fact that Norway generates nearly 100% of its electricity from renewable technologies, State funding for renewable energy research is less than one-sixth of that received by the petroleum industry.1 Over the last decade CCS has come to dominate the energy debate in Norway, diverting resources and political attention away from renewable generation and energy efficiency measures. Though the Norwegian Parliament recently announced an increase in the total funding for renewable energy research, CCS is considered part of this2. Recently, the Norwegian government committed to cover all additional construction and operation costs to ensure carbon capture and storage from two natural gas-fired power plants on the Norwegian west coast, Kårstø and Mongstad. This has been estimated to amount to more than 20 billion NOK (US$4 billion) over their lifetimes.3 The highly controversial Kårstø plant, which emits around 1 million tonnes of CO2 per year, began operating in November 2007. High gas costs and low electricity returns mean the plant has hardly been in operation. Fullscale carbon capture was promised from 2009 but is now postponed to 2012. Significant technological constraints will likely push back the date even further. The capture plant, the pipeline to a storage location and the storage process control facility have yet to be built.4 Given how much better the same money could have been spent on other climate and energy development projects, the head of the Norwegian Institute for Energy Research (IFE), called the decision to rush development of the Kårstø plant “close to immoral.5” At the Mongstad refinery, known as the “European CCS test centre”, two pilot plants using different capture processes (amine and carbonate) are under construction, the aim of capturing 100,000 tonnes of CO2 per year from 2011. Yet, until 2014 at the earliest, they will simply release the captured CO2 back into the atmosphere. This is because the pipelines to the storage sites are not due to be finished until 2014. In fact they may well not even be ready by then, as potential delays in investment decisions threaten to postpone their completion.6 In Norway, as in other countries pursuing CCS, the technology is failing to deliver on its promises. Renewable energy and energy efficiency are safe, cost-effective solutions to tackling climate change. Given the urgency of confronting the climate crisis, halting development of these technologies in favour of waiting for CCS really is immoral.

2NC Heg- CCS kills greentech
CCS prevents new green-tech- shifts the discussion
Rochon et al, 08

Emily Rochon, Dr Erika Bjureby, Dr Paul Johnston, Robin Oakley, Dr David Santillo, Nina Schulz, Dr Gabriela von Goerne, Climate Scientists and climate policy researchers, May 2008, False Hope Why carbon capture and storage won’t save the climate, http://www.greenpeace.org/usa/en/media-center/reports/false-hope-why-carbon-capture/
CCS is expensive and undermines funding for sustainable solutions While cost estimates for CCS vary considerably, one thing is certain – it is extremely expensive. CCS will require significant funding to construct the power station and necessary infrastructure to transport and store carbon. Existing policy mechanisms, such as a price on carbon, would need to be significantly increased (by as much as five times higher than their current levels) and supplemented by additional policy commitments and financial incentives.25 The US Department of Energy (US DOE) calculates that installing carbon capture systems will almost double plant costs.26 This will lead to electricity price hikes of anywhere between 21 and 91%.27 Providing the substantial levels of support needed to get CCS off the ground comes at the expense of real solutions. Current research shows electricity generated from coal-fired power stations equipped with CCS will be more expensive than other less-polluting sources, such as wind power and many types of sustainable biomass.28 In recent years, coal’s share of research and development budgets in countries pursuing CCS has ballooned. Meanwhile, funding for renewable technologies and efficiency has stagnated or declined. In the US, the Department of Energy has asked for a 26.4% budget increase for CCS-related programmes (to US$623.6 million) while at the same time scaling back renewable energy and efficiency research by 27.1% (to US$146.2 million). 29 Australia has three research centres for fossil fuels, including one committed to CCS; there is not one for renewable energy technology.30 The Norwegian government recently committed 20 billion NOK (US$4 billion) for two CCS projects at the expense of investment in renewable technologies. Spending money on CSS is diverting urgent funding away from renewable energy solutions for the climate crisis. Even assuming that at some stage carbon capture becomes technically feasible, commercially viable, capable of long-term storage and environmentally safe, it would still only have a limited impact and would come at a high cost. In contrast, as Greenpeace’s Futu[r]e Investment report shows, investing in a renewable energy future would save US$180 billion annually and cut CO2 emissions in half by 2050.31

2NC Heg- Decline Inev

Rising powers make heg decline inevitable – trying to prolong heg makes it worse. 

Brooks 12 (Rosa, professor of law at Georgetown Law Center and fellow at the New America Foundation, 2-1-2012, LA Times, “America’s waning influence,” http://articles.latimes.com/2012/feb/01/opinion/la-oe-brooks-decline-20120201
That's dangerous pabulum. Any honest diplomat will tell you that American power and global influence is waning, and if we shy away from acknowledging that fact, we'll only speed up the process.  American influence is waning for two reasons, the first of which should potentially be a source of comfort, not despair. While we continue to have the world's most formidable military, America's power in the world is declining simply because once-weak states are growing stronger. Europe, despite its current woes, is an economic and diplomatic force to be reckoned with. China, India and Brazil are emerging as regional powerhouses with increasingly global reach.  As a result of "the rise of the rest," U.S. power is declining in a relative sense. In the last decade, for instance, our share of global output dropped from 23.5% to 19.1%. And this is a trend that began decades ago. In his 1987 National Security Strategy, President Reagan noted, "The United States no longer ha[s] an overwhelming economic position vis-a-vis Western Europe and the East Asia rimland." In 1990, President George H.W. Bush echoed this theme in his National Security Strategy: "It was inevitable that our overwhelming economic predominance after the war would be reduced." 

Economic weakness spells the end of hegemony now – retrenchment’s inevitable. 
Layne 12 (Christopher, Professor and Robert M. Gates Chair in National Security at Texas A&M University’s Bush School of Government and Public Service, International Studies Quarterly 56, “This Time It’s Real: The End of Unipolarity and the Pax Americana”, p. 210) MF

US decline has profound implications for the future of international politics. Hegemonic stability theory holds that an open international economic system requires a single hegemonic power to perform critical military and economic tasks. Militarily, the hegemon is responsible for stabilizing key regions and for guarding the global commons (Posen 2003). Economically, the hegemon provides public goods by opening its domestic market to other states, supplying liquidity for the global economy, and providing a reserve currency (Kindelberger 1973; Gilpin 1975). As US power continues to decline over the next ten to fifteen years, the United States will be progressively unable to discharge these hegemonic tasks. The United States still wields preponderant military power. However, as discussed above, in the next ten to fifteen years the looming fiscal crisis will compel Washington to retrench strategically. As the United States’ military power diminishes, its ability to command the commons and act as a hegemonic stabilizer will be compromised. The end of the United States’ role as a military hegemon is still over horizon. How- ever, the Great Recession has made it evident that the United States no longer is an economic hegemon. An economic hegemon is supposed to solve global economic crises, not cause them. However, it was the freezing-up of the US financial system triggered by the sub-prime mortgage crisis that plunged the world into economic crisis. The hegemon is supposed to be the lender of last resort in the international economy. The United States, however, has become the borrower of first resort—the world’s largest debtor. When the global economy falters, the economic hegemon is supposed to take responsibility for kick-starting recovery by purchasing other nations’ goods. From World War II’s end until the Great Recession, the international economy looked to the United States as the locomotive of global economic growth. As the world’s largest market since 1945, America’s willingness to consume foreign goods has been the firewall against global economic downturns. This is not what happened during the Great Recession, however. The US economy proved too infirm to lead the global economy back to health. Others—notably a rising China—had to step up to the plate to do so. The United States’ inability to galvanize global recovery demonstrates that in key respects it no longer is capable of acting as an economic hegemon. Indeed, President Barak Obama conceded as much at the April 2009 G-20 meeting in London, where he acknowledged the United States is no longer able to be the world’s consumer of last resort, and that the world needs to look to China (and India and other emerging market states) to be the motors of global recovery. Other recent exam- ples of how relative decline and loss of economic hegemony have eroded Washington’s ‘‘agenda set- ting’’ capacity in international economic manage- ment include the US failure to achieve global economic re-balancing by compelling China to reva- lue the renminbi, and its defeat in the 2009–2010 ‘‘austerity versus stimulus’’ debate with Europe.

2NC Heg- Doesn’t solve war

Heg isn’t responsible for global stability – primacists ignore the contributions of other countries. 

Walt 11 (Stephen M., contributing Foreign Policy editor and Robert and Renee Belfer professor of international affairs at Harvard, November 2011, Foreign Policy, “The Myth of American Exceptionalism,” http://www.foreignpolicy.com/articles/2011/10/11/the_myth_of_american_exceptionalism?page=0,4) 

Once again, there is something to this line of argument, just not enough to make it entirely accurate. The United States has made undeniable contributions to peace and stability in the world over the past century, including the Marshall Plan, the creation and management of the Bretton Woods system, its rhetorical support for the core principles of democracy and human rights, and its mostly stabilizing military presence in Europe and the Far East. But the belief that all good things flow from Washington's wisdom overstates the U.S. contribution by a wide margin.  For starters, though Americans watching Saving Private Ryan or Patton may conclude that the United States played the central role in vanquishing Nazi Germany, most of the fighting was in Eastern Europe and the main burden of defeating Hitler's war machine was borne by the Soviet Union. Similarly, though the Marshall Plan and NATO played important roles in Europe's post-World War II success, Europeans deserve at least as much credit for rebuilding their economies, constructing a novel economic and political union, and moving beyond four centuries of sometimes bitter rivalry. Americans also tend to think they won the Cold War all by themselves, a view that ignores the contributions of other anti-Soviet adversaries and the courageous dissidents whose resistance to communist rule produced the "velvet revolutions" of 1989.  Moreover, as Godfrey Hodgson recently noted in his sympathetic but clear-eyed book, The Myth of American Exceptionalism, the spread of liberal ideals is a global phenomenon with roots in the Enlightenment, and European philosophers and political leaders did much to advance the democratic ideal. Similarly, the abolition of slavery and the long effort to improve the status of women owe more to Britain and other democracies than to the United States, where progress in both areas trailed many other countries. Nor can the United States claim a global leadership role today on gay rights, criminal justice, or economic equality -- Europe's got those areas covered.  
Hegemony doesn’t affect global stability

Fettweis 10 (Christopher, Assistant professor IR @ Tulane, 2/17, “Grand Strategy for a Golden Age,” http://citation.allacademic.com//meta/p_mla_apa_research_citation/4/1/6/8/5/pages416851/p416851-1.php)

The verdict from the 1990s is fairly plain:  The empirical studies cited above should be more than adequate to demonstrate that the world grew more peaceful while the United States  cut its forces.  No state seemed to believe that its security was endangered by a less-capable  United States military, or at least none took any action that would suggest such a belief.  No  militaries were enhanced to address power vacuums; no security dilemmas drove insecurity or  arms races; no regional balancing occurred once the stabilizing presence of the U.S. military was  diminished.  The rest of the world acted as if the threat of international war was not a pressing concern, despite the reduction in U.S. military capabilities.  Most of all, the United States was no less safe.  The incidence and magnitude of global conflict declined while the United States cut its military spending under President Clinton, and kept declining as the Bush Administration ramped the spending back up.  No complex statistical analysis should be necessary to reach the conclusion that the two are unrelated.  Military spending figures by themselves are insufficient to disprove a connection between overall U.S. actions and international stability.  One could presumably argue that spending is not the only or the best indication of hegemony, that it is instead U.S. foreign political and security commitments that maintain stability.  Since neither was significantly altered during this period, instability should not be expected.  Alternately, advocates of hegemonic stability could believe that relative rather than absolute spending is decisive in bringing peace.  Although the United States cut back on its spending during the 1990s, its relative advantage never wavered.
1NC Solvency

Can’t retrofit existing plants

Anthony et al. 10
Anthony, Lauren Baatz, Brendon Behnken, Nicholas Beverage, Mckenzie Cui, Jie Galer, Rose Hartman, Devin Highlands, Colin Kang, Howon Keating, Jacob Keefer, Meghan Kim, Kyungwoo Klingman, Ashleigh Lee, Keun Hoo Mauldin, Katie Palmer, Richy Paradise, Laura Sayik, Arif Uyan, Burak Wedell, Kelly Yildirin, Hasan Yigit, Ibrahim Zou, Yonghua, graduate students at the university of Indiana, overseen by Clinton V. Oster, Jr. Professor of Public and Environmental Affairs Indiana University School of Public and Environmental Affairs J. C. Randolph Professor of Environmental Science Indiana University School of Public and Environmental Affairs, Spring 2010 Carbon Capture and Storage An Assessment, http://www.indiana.edu/~cree/pdf/2010%20V600%20Capstone%20Report%20on%20Carbon%20Capture%20and%20Storage.pdf
There are a number of challenges to retrofitting existing units. Such challenges will reduce the total number of plants that are likely candidates for retrofits. First, space limitations are a significant challenge. Carbon capture infrastructure requires several acres of space and many plants do not have this space available. Second, other pollution control devices will need to be installed on those plants that do not have them currently installed. For example, current MEA systems are unable to process flue gas streams containing modest amounts of sulfur dioxide. These plants will have to be fitted with state-of-the-art pollution control systems. Current capture technology requires a 40% increase in water use for operation, so supplying the retrofitted plant with adequate water will also be a challenge. The regeneration aspect of the capture process requires a large amount of water, as does the need for additional steam in the separation process. For a unit to be economically attractive, a sufficient water supply must be in the proximity of the generating unit. Other challenges to retrofitting existing units include engineering large modifications, proximity to storage options, and maintaining expected generation throughout the construction process (Ciferno, 2007). The estimated additional costs required for retrofitting plants will vary depending on how these challenges are addressed. For example, from December 2005 to December 2006, the DOE funded a feasibility study at the AEP Conesville Plant near Conesville, Ohio. A 430 MW unit was retrofitted for a MEA capture system. This particular unit was originally constructed in 1976 and required a flue gas desulfurization unit. Capital costs were well below what was expected and totaled approximately $327,000,000 when completed (Ciferno, 2007).
CCS can’t be developed quickly enough

Rochon et al, 08

Emily Rochon, Dr Erika Bjureby, Dr Paul Johnston, Robin Oakley, Dr David Santillo, Nina Schulz, Dr Gabriela von Goerne, Climate Scientists and climate policy researchers, May 2008, False Hope Why carbon capture and storage won’t save the climate, http://www.greenpeace.org/usa/en/media-center/reports/false-hope-why-carbon-capture/
The urgency of the climate crisis means solutions must be ready for large-scale use as soon as possible. CCS simply cannot deliver in time. As the United Nations Development Programme (UNDP) says “CCS will arrive on the battlefield far too late to help the world avoid dangerous climate change”8 At present, there are no large-scale coal-fired power plants in the world capturing carbon, let alone any that are integrated with storage operations.9 The earliest CCS may be technically feasible at utility scale is 2030.10 The Intergovernmental Panel on Climate Change (IPCC) does not expect CCS to become commercially viable until at least the second half of this century.11 Even then, plants responsible for 40-70% of electricity sector CO2 emissions will not be suitable for carbon capture’.12 Despite this, CCS is being used as an excuse by power companies and utilities to push ahead with plans to build new coal-fired power plants; branding them “captureready.” The International Energy Agency (IEA) describes a “capture-ready” plant as one “which can be retrofitted with CO2 capture when the necessary regulatory or economic drivers are in place”.13 This definition is broad enough to make any station theoretically “capture-ready”, and the term meaningless. The very real danger of “capture-ready” power stations is that promises to retrofit are unlikely to be kept. Retrofits are very expensive and can carry such high efficiency losses that plants become uneconomic.14 Furthermore, even if a plant is technically suitable for carbon capture there is no guarantee that there will be accessible storage locations. In the UK, a proposed new coal-fired power plant at Kingsnorth, Kent, is being sold as “capture ready”; able to incorporate CCS should the technology ever become available in the future. However, no one has any idea if and when this might be. In the meantime, and possibly for its entire lifetime, Kingsnorth (if built) will pump out around 8 million tonnes of CO2 per year, an amount equivalent to the total annual CO2 emissions of Ghana.15 If CCS is ever able to deliver at all, it will be too little, too late.

Not enough space to store the CO2
Simms et al 10 

Andrew Simms (Science writer, environmentalist, founder of the climate change, energy and interdependence programmes at nef), Dr Victoria Johnson (senior researcher and head of climate change and energy at nef.)  and Peter Chowla, 25 January 2010, Growth isn't Possible http://www.neweconomics.org/publications/growth-isnt-possible
A detailed analysis (rather than an estimate) of known US geological sequestration sites undertaken by the US Department of Energy revealed that only 3GtC could be stored in abandoned oil and gas fields.303 This estimate, however, does exclude saline aquifers (very little is known about potential US saline aquifers). Assuming that the USA took responsibility for CO2 emissions that were directly proportional to its share of global emissions, the USA’s capacity to store its own carbon in known geological sequestration sites would be exhausted in 12 years. Similarly, a recent analysis explored the potential storage capacity in Europe. The study found that based on Europe’s current annual emission rate of 4.1 GtCO2 per year in the EU 25, the medium-range estimate of storage capacity is only 20 times this.304 In other words, CCS is clearly not a long-term solution, as ‘peak storage’ could be reached relatively quickly. Further sequestration would require expensive and potentially unsafe pipelines directing CO2 to sequestration sites further a field. This would be an energy-intensive process which is why CCS not only poses significant future risks in terms of leakage, but also reduces the net energy gained from a particular fuel – what has been called the ‘energy penalty’.305 Given these problems, to put such faith in schemes which are operationally immature, instead of decreasing our carbon emissions, seems outrageously risky. Surely it would be better not to produce the emissions in the first place? One further limitation of CCS is that, only one-third of emissions in industrialised countries are actually produced in fossil-fuelled power stations. A significant proportion comes from the transport sector (around 30 per cent), and as yet CCS has only been developed for static CO2 sources.

2NC Solvency- Timeframe

Tech is 30 years away
Rochon et al, 08

Emily Rochon, Dr Erika Bjureby, Dr Paul Johnston, Robin Oakley, Dr David Santillo, Nina Schulz, Dr Gabriela von Goerne, Climate Scientists and climate policy researchers, May 2008, False Hope Why carbon capture and storage won’t save the climate, http://www.greenpeace.org/usa/en/media-center/reports/false-hope-why-carbon-capture/
Every decision made about new power plants today will influence the energy mix of the next 30-40 years. The urgency of the climate crisis means solutions must be ready for large-scale deployment in the short-term. CCS simply cannot deliver in time. While some system components of CCS are already in commercial use – mostly in the oil and gas industry“there is no operational experience with carbon capture from coal plants and certainly not with an integrated sequestration operation”.78 While plans for demonstration facilities are underway, it is believed that the earliest CCS might become feasible is 2030.79 The UNDP concludes that CCS “will arrive on the battlefield far too late to help the world avoid dangerous climate change.”80 “Capture ready” power stations Proponents of CCS circumvent the fact that the technology is not ready, by proposing to build “capture ready” power stations. This term refers not to a particular type of technology but more a state of being for a power station. While there is no strict definition of “capture ready”, the IEA describes a capture ready plant as “[one] which can be retrofitted with CO2 capture when the necessary regulatory or economic drivers are in place.”81 This is sufficiently broad to make any station theoretically capture ready, and the term meaningless. The concept of “capture ready” power stations allows new coal-fired power stations to be built today while providing no guarantee that emissions will be mitigated in the future. In lieu of delivering a concrete solution to fighting climate change, it banks on the promise of an unproven technology and risks locking us into an energy future that fails to protect the climate. In the UK, for example, a proposed new coal-fired power plant at Kingsnorth, Kent is being sold as “capture ready.” Yet this doesn’t mean that the new plant will be able to capture and store carbon; it will just be ready to incorporate CCS should the technology ever become viable in the future; and no-one has any idea if and when this might be. In the meantime, and possibly for its entire lifetime, Kingsnorth (if built) will pump out around 8 million tonnes of CO2 per year, an amount equivalent to the total annual CO2 emissions of Ghana.82 Recent project cancellations highlight some of the technical and economic concerns tied to CCS. In 2007, at least 11 CCS projects were scrapped; plans for new projects stagnated; and the pace of development for existing projects slowed considerably.83 Most recently, the US DOE pulled out of its flagship CCS project, FutureGen, citing cost concerns (see “US abandons CCS flagship programme”, page 34). Delays and cost overruns have also led to project cancellations in the UK, Canada, and Norway. The vote of no confidence that CCS received in a survey of 1000 “climate decision-makers and influencers” from around the world is also significant. The survey, conducted by GlobeScan, the World Conservation Union, IUCN and the World Bank, reveals substantial doubt about CCS. Only 34% of those polled were confident that retrofitting clean coal technology could reduce CO2 emissions over the next 25 years without unacceptable side effects, and only 36% in the ability of ‘clean coal technology’ to deliver low carbon energy with new power stations. In contrast, 74% expressed confidence in the ability of solar hot water to deliver, 62% for offshore wind farms, 60% for onshore wind farms, and 51% for combined heat and power plants.84 “Capture ready” or not, a coal-fired power station built today aggravates the climate crisis. Maintaining the status quo in the hope that CCS might some day be able to deliver is not a climate mitigation strategy. Emission reduction potential Even if CCS were ready, the IPCC notes that deployment would only take place if the appropriate subsidy mechanisms and policy drivers (including a price on carbon) were put in place. As a result, it estimates that the bulk of the technology’s adoption would not happen until the second half of this century.85 Assuming that commercial viability is reached, scenario studies indicate that by 2050 only 20-40% of global fossil fuel CO2 emissions could be technically suitable for capture86. This includes 30-60% of emissions from the power sector.87 Therefore up to 70% of emissions from electricity generation in 2050 may not even be technically suited to CCS. Furthermore, this figure does not account for the fact that power stations will often be far away from storage sites. In Australia, CCS would lead, at best, to a 9% emissions reduction in 2030 and a cumulative emissions reduction from 2005 to 2030 of only 2.4%.88 This is partly due to the lack of suitable storage locations. For example, in the Newcastle-Sydney-Wollongong area of New South Wales and at Port Augusta in South Australia, which together produce about 39% of Australia’s current net CO2 emissions from electricity generation, there are no identified storage sites within 500 km of the coal-fired power stations.89 In comparison, a modest improvement in energy efficiency could – at zero or even negative cost – decrease emissions in 2030 by about the same amount, and cumulative emissions by twice as much.90 Climate scientists warn global emissions must peak by 2015, just seven years away. CCS is unable to deliver the necessary greenhouse gas emission reductions to meet this goal.

2NC Solvency- Tech fails

CCS is all hype to push politics
Business Week 08

Ben Elgin, writer for Bloomberg Business Week, June 18, 2008, The Dirty Truth About Clean Coal, http://www.businessweek.com/stories/2008-06-18/the-dirty-truth-about-clean-coal
Critical electoral votes have made it a potent campaign issue, but it's still years away Get ready for the selling of "clean coal." A $40 million industry-sponsored marketing and lobbying campaign has launched, with one national television spot featuring a farmer, a teacher, and a woman in a white lab coat declaring: "I believe"—while a voiceover describes how coal can be burned in an environmentally friendly manner. With coal-rich swing states such as Pennsylvania, Ohio, and West Virginia critical to the Presidential race, both Barack Obama and John McCain have endorsed the idea that coal is well on its way to becoming a benign energy source. Obama's primary campaign in Kentucky sent out flyers in May showing the smiling Democratic candidate, a coal barge, and the message "Barack Obama believes in clean Kentucky coal." The catch is that for now—and for years to come—"clean coal" will remain more a catchphrase than a reality. Despite the eagerness of the coal and power industries to sanitize their image and the desire of U.S. politicians to push a healthy-sounding alternative to expensive foreign oil and natural gas, clean coal is still a misnomer. Environmental legislation enacted in 1990 forced the operators of coal-fired power plants to reduce pollutants that cause acid-rain. But such plants, which provide half of U.S. electricity, are the country's biggest source of greenhouse-gas emissions linked to global warming. No coal plant can control its emissions of heat-trapping carbon dioxide. "Clean coal' is like a healthy cigarette,'" says Blan Holman, an attorney with the Southern Environmental Law Center in Charleston, S.C. "It doesn't exist." CARBON CAPTURE That fact won't mute the marketing bluster. All the talk relates to the idea of separating CO2 from the coal-burning process and burying it in liquid form so it won't contribute to climate change. "When [Obama] says clean coal,' he's talking about coming up with a system to put carbon back into the ground from whence it came," says Jason Grumet, the candidate's principal adviser on energy and the environment. Corporations and the federal government have tried for years to accomplish "carbon capture and sequestration." So far they haven't had much luck. The method is widely viewed as being decades away from commercial viability. Even then, the cost could be prohibitive: by a conservative estimate, several trillion dollars to switch to clean coal in the U.S. alone. Then there are the safety questions. One large, coal-fired plant generates the equivalent of 3 billion barrels of CO2 over a 60-year lifetime. That would require a space the size of a major oil field to contain. The pressure could cause leaks or earthquakes, says Curt M. White, who ran the U.S. Energy Dept.'s carbon sequestration group until 2005 and served as an adviser until earlier this year. "Red flags should be going up everywhere when you talk about this amount of liquid being put underground." The obstacles don't trouble Joe Lucas, marketing chief at the American Coalition for Clean Coal Electricity, a Washington-area group funded by coal and power companies, which is responsible for the $40 million campaign. "We feel it's a false choice that Americans need to pick between affordable electricity and a clean environment," Lucas says. The industry marketing offensive has included advertisements on CNN during the primary debates as well as newspaper and billboard promotions. In one television ad, folksy guitar strumming accompanies images of families waving. "We have to continue to advance new clean coal technologies," the narrator says. "If we don't, we may have to say goodbye to the American way of life we all know and love." Companies seeking to build dozens of coal-fueled power plants across the country use the term "clean coal" liberally in trying to persuade regulators and voters. Power giant Dominion (D) describes a proposed plant near St. Paul, Va., expected to generate electricity by 2012, as having "the very latest in clean-coal technology." What the unbuilt facility actually possesses to address global warming is a plot of land set aside for CO2-removal technology—once it is invented and becomes commercially feasible. The plant design will accommodate the technology, says Jim Martin, a Dominion vice-president. These steps, he says, "may actually spur more research on carbon capture and sequestration." The Presidential candidates will walk a fine line on the issue. Senators Obama and McCain support legislation to address global warming. But "coal is rich in some strategic states that are key to winning the Presidency," notes Eric Burgeson, an energy lobbyist and former McCain adviser. In all, some 118 electoral votes are in play in the top 10 coal-producing states—44% of the 270 needed to win the election. That likely will fuel plenty of speechifying.

CCS plants can’t be put everywhere, kills solvency
Rochon et al, 08

Emily Rochon, Dr Erika Bjureby, Dr Paul Johnston, Robin Oakley, Dr David Santillo, Nina Schulz, Dr Gabriela von Goerne, Climate Scientists and climate policy researchers, May 2008, False Hope Why carbon capture and storage won’t save the climate, http://www.greenpeace.org/usa/en/media-center/reports/false-hope-why-carbon-capture/
The IEA estimates that for CCS to deliver any meaningful climate mitigation effects by 2050, 6000 projects each injecting a million tonnes of CO2 per year into the ground would be required.20 At the moment, it is not clear that it will be technically feasible to capture and bury this much carbon, i.e. whether there are enough storage sites, or that they will be located close enough to power plants. Transport of CO2 over distances greater than 100 kilometres is likely to be prohibitively expensive.21 Efforts to capture CO2 make no sense if there is not adequate accessible space to store it permanently. Even if it is feasible to bury hundreds of thousands of gigatonnes of CO2 there is no way to guarantee that storage locations will be appropriately designed and managed over the timescales required. As long as CO2 is in geological sites, there is a risk of leakage. While it is not currently possible to quantify the exact risks, any CO2 release has the potential to impact the surrounding environment; air, groundwater or soil. Continuous leakage, even at rates as low as 1%, could negate climate mitigation efforts.22 Remediation may be possible for CO2 leaks, but there is no track record or cost estimates for these measures.23 A natural example of the danger of CO2 leakage occurred at Lake Nyos, Cameroon in 1986. Following a volcanic eruption, large quantities of CO2 that had accumulated on the bottom of the lake were suddenly release, killing 1700 people and thousands of cattle over a range of 25 km.24

Tech fails- We can’t pump the CO2 into the ground quickly enough
Romm (Fellow at American Progress and is the editor of Climate Progress) 10
Joe Romm, Apr 27, 2010, New study finds geologic sequestration “is not a practical means to provide any substantive reduction in CO2 emissions” http://thinkprogress.org/climate/2010/04/27/205870/ccs-stunner-new-study-finds-geologic-sequestration-is-not-a-practical-means-to-provide-any-substantive-reduction-in-co2-emissions/
Carbon capture and storage (CCS) has dug itself into quite a deep hole. Costs remain very, very high (see Harvard study: “Realistic” first-generation CCS costs a whopping $150 per ton of CO2 “” 20 cents per kWh!). And nobody wants the CO2 stored underground anywhere near them (see CCS shocker: “German carbon capture plan has ended with CO2 being pumped directly into the atmosphere”). Now comes a new study in the Journal of Petroleum Science and Engineering, “Sequestering carbon dioxide in a closed underground volume,” by Christene Ehlig-Economides, professor of energy engineering at Texas A&M, and Michael Economides, professor of chemical engineering at University of Houston. Here are its blunt findings: Published reports on the potential for sequestration fail to address the necessity of storing CO2 in a closed system. Our calculations suggest that the volume of liquid or supercritical CO2 to be disposed cannot exceed more than about 1% of pore space. This will require from 5 to 20 times more underground reservoir volume than has been envisioned by many, and it renders geologic sequestration of CO2 a profoundly non-feasible option for the management of CO2 emissions. The study concludes: In applying this to a commercial power plant the findings suggest that for a small number of wells the areal extent of the reservoir would be enormous, the size of a small US state. Conversely, for more moderate size reservoirs, still the size of Alaska’s Prudhoe Bay reservoir, and with moderate permeability there would be a need for hundreds of wells. Neither of these bodes well for geological CO2 sequestration and the findings of this work clearly suggest that it is not a practical means to provide any substantive reduction in CO2 emissions, although it has been repeatedly presented as such by others. Realistically, it has always been hard to see how CCS could be more than a small part of the solution to averting catastrophic climate change, as I discussed at length in my September 2008 post, Is coal with carbon capture and storage a core climate solution? We need to put in place 12 to 14 “stabilization wedges” by mid-century to avoid a multitude of catastrophic climate impact “” see “How the world can (and will) stabilize at 350 to 450 ppm: The full global warming solution (updated)” For CCS to be even one of those would require a flow of CO2 into the ground equal to the current flow of oil out of the ground. That would require, by itself, re-creating the equivalent of the planet’s entire oil delivery infrastructure, no mean feat. But any significant amount of leakage would render CCS pointless. The UK Guardian‘s article on the study quotes the coauthor: Previous modelling has hugely underestimated the space needed to store CO2 because it was based on the “totally erroneous” premise that the pressure feeding the carbon into the rock structures would be constant, argues Michael Economides, professor of chemical engineering at Houston, and his co-author Christene Ehlig-Economides, professor of energy engineering at Texas A&M University “It is like putting a bicycle pump up against a wall. It would be hard to inject CO2 into a closed system without eventually producing so much pressure that it fractured the rock and allowed the carbon to migrate to other zones and possibly escape to the surface,” Economides said. The paper concludes that CCS “is not a practical means to provide any substantive reduction in CO2 emissions, although it has been repeatedly presented as such by others.” The Guardian talked to “The Carbon Capture and Storage Association (CCSA), which lobbies on behalf of the sector”: Jeff Chapman, chief executive of the CCSA, believes Economides has made inappropriate assumptions about the science and geology. He believes the conclusions in the paper are wrong and says his views are backed up by rebuttals from the Lawrence Berkeley National Laboratory, the Pacific Northwest National laboratory and the American Petroleum Institute. The British Geological Survey confirmed it was looking at the Economides findings and was hoping to shortly produce a peer-reviewed analysis. UPDATE: You can read the critique from Pacific Northwest National Laboratory here. I hope they publish it. The fact is that the concerns laid out in the new study are not new ones. Indeed, my 2008 post quoted a BusinessWeek piece, “The Dirty Truth About Clean Coal“: The method is widely viewed as being decades away from commercial viability. Even then, the cost could be prohibitive: by a conservative estimate, several trillion dollars to switch to clean coal in the U.S. alone.Then there are the safety questions. One large, coal-fired plant generates the equivalent of 3 billion barrels of CO2 over a 60-year lifetime. That would require a space the size of a major oil field to contain. The pressure could cause leaks or earthquakes, says Curt M. White, who ran the U.S. Energy Dept.’s carbon sequestration group until 2005 and served as an adviser until earlier this year. “Red flags should be going up everywhere when you talk about this amount of liquid being put underground.” Precisely. Since CCS is probably at least two decades away from being practical and affordable for large-scale commercialization (assuming we have a high and rising CO2 price by then), we’ll have plenty of time to test different wells and geologies and find out just how many of those red flags we should be paying attention to. Fortunately, there are many, many other carbon-reducing and clean energy solutions available to us now:

CCS doesn’t work- all of the supporters work for the coal companies

Guardian 10

Terry Macalister, energy editor for the Guardian, US research paper questions viability of carbon capture and storage, http://www.guardian.co.uk/business/2010/apr/25/research-viabilty-carbon-capture-storage
A new research paper from American academics is threatening to blow a hole in growing political support for carbon capture and storage as a weapon in the fight against global warming. The document from Houston University claims that governments wanting to use CCS have overestimated its value and says it would take a reservoir the size of a small US state to hold the CO2 produced by one power station. Previous modelling has hugely underestimated the space needed to store CO2 because it was based on the "totally erroneous" premise that the pressure feeding the carbon into the rock structures would be constant, argues Michael Economides, professor of chemical engineering at Houston, and his co-author Christene Ehlig-Economides, professor of energy engineering at Texas A&M University "It is like putting a bicycle pump up against a wall. It would be hard to inject CO2 into a closed system without eventually producing so much pressure that it fractured the rock and allowed the carbon to migrate to other zones and possibly escape to the surface," Economides said. The paper concludes that CCS "is not a practical means to provide any substantive reduction in CO2 emissions, although it has been repeatedly presented as such by others." The report has come at a critical time when British and other governments worldwide have started to fast-track a series of CCS prototype schemes as a way of removing carbon from the atmosphere and helping with climate change. On 8 April, Royal assent was given on to what is now the Energy Act 2010, which made law plans to raise a levy on power users to establish four CCS projects in Britain. Ministers see this as a potentially planet-friendly way of building new coal fired power stations, such as the one E.ON wants to construct at Kingsnorth, in Kent. The Carbon Capture and Storage Association (CCSA), which lobbies on behalf of the sector, says Britain is now at the forefront of new technology with a legislative framework in place that offers the opportunity for long-term investment. Projects are proceeding in the US, such as the experimental coal-fired Mountaineer plant in New Haven, West Virginia, which began small-scale carbon capture last year, as well as in Canada, China and other countries. Jeff Chapman, chief executive of the CCSA, believes Economides has made inappropriate assumptions about the science and geology. He believes the conclusions in the paper are wrong and says his views are backed up by rebuttals from the Lawrence Berkeley National Laboratory, the Pacific Northwest National laboratory and the American Petroleum Institute. The British Geological Survey confirmed it was looking at the Economides findings and was hoping to shortly produce a peer-reviewed analysis. Economides, who has a PHD from Stanford University, said he had seen the arguments against his paper from the API and dismissed them as "nonsense" saying vested interests are protecting a new concept foisted on the world by geologists without proper thought. "I was a [practising] petroleum engineer for many years and soon realised that geologists did not understand flow and the laws of physics, against which you can't argue." Chapman pointed out that Statoil, a Norwegian oil company, had been injecting CO2 into an old reservoir on the North Sea Sleipner field for some time as a successful experiment in carbon storage. But Economides says the Sleipner scheme involved a million tonnes over three years, while one 500mW commercial station would need to absorb and store 3m tonnes annually for 25 years.Economides, who admits he veers towards being something of a climate change sceptic, says the oil and coal industries see these schemes as potential solutions so they can keep on doing what they have been doing in the past, but "CCS is the last refuge of the scoundrel," he said.

2NC Solvency- No space
Not enough space- Need 20 times more storage space than we have
Economides (Department of Petroleum Engineering, Texas A&M University), Economides (Department of Chemical Engineering, University of Houston) 09
Christine Ehlig-Economides, Michael J. Economides, 4 November 2009, Sequestering carbon dioxide in a closed underground volume, http://twodoctors.org/manual/economides.pdf
The capture and subsequent geologic sequestration of CO2 has been central to plans for managing CO2 produced by the combustion of fossil fuels. The magnitude of the task is overwhelming in both physical needs and cost, and it entails several components including capture, gathering and injection. The rate of injection per well and the cumulative volume of injection in a particular geologic formation are critical elements of the process. Published reports on the potential for sequestration fail to address the necessity of storing CO2 in a closed system. Our calculations suggest that the volume of liquid or supercritical CO2 to be disposed cannot exceed more than about 1% of pore space. This will require from 5 to 20 times more underground reservoir volume than has been envisioned by many, and it renders geologic sequestration of CO2 a profoundly non-feasible option for the management of CO2 emissions. Material balance modeling shows that CO2 injection in the liquid stage (larger mass) obeys an analog of the single phase, liquid material balance, long-established in the petroleum industry for forecasting undersaturated oil recovery. The total volume that can be stored is a function of the initial reservoir pressure, the fracturing pressure of the formation or an adjoining layer, and CO2 and water compressibility and mobility values. Further, published injection rates, based on displacement mechanisms assuming open aquifer conditions are totally erroneous because they fail to reconcile the fundamental difference between steady state, where the injection rate is constant, and pseudo-steady state where the injection rate will undergo exponential decline if the injection pressure exceeds an allowable value. A limited aquifer indicates a far larger number of required injection wells for a given mass of CO2 to be sequestered and/or a far larger reservoir volume than the former.

Can’t solve- Not enough data on storage sites
Rochon et al, 08

Emily Rochon, Dr Erika Bjureby, Dr Paul Johnston, Robin Oakley, Dr David Santillo, Nina Schulz, Dr Gabriela von Goerne, Climate Scientists and climate policy researchers, May 2008, False Hope Why carbon capture and storage won’t save the climate, http://www.greenpeace.org/usa/en/media-center/reports/false-hope-why-carbon-capture/
Most scenarios for stabilisation of atmospheric CO2 levels between 450 and 750 parts per million (ppm) place the economic potential of CCS anywhere from 220-2200 gigatonnes (Gt)CO2 cumulatively.99 It is likely that a vast majority of captured CO2 would be disposed of in geological sites. The challenge of storing many gigatonnes worth of carbon dioxide underground is ensuring it stays there. To have any potential climate benefit, buried CO2 must remain underground forever. However, safe, permanent storage cannot be assured; the world has no experience with the deliberate long-term storage of anything, let alone CO2. The longest running storage project, Sleipner in Norway, is only 12 years old. While some geological reservoirs could have the specific combination of physical features and chemical processes that trap injected CO2 and essentially hold it for all time, there is insufficient data or practical experience to know whether there are enough. Storage estimates Efforts to capture carbon dioxide make no sense if there is not adequate space to dispose of it permanently. Global anthropogenic CO2 emissions are close to 26 Gt100 annually and growing at a rate of about 0.5 % per annum.101 From a purely technical perspective, estimates excluding economics and transport factors indicate that there is enough capacity to store CO2 emissions for several decades, up to several hundreds of years.102 Deep saline aquifers are believed to have the greatest potential, followed by depleted oil and gas fields, and coal seams. The Massachusetts Institute of Technology’s (MIT) The Future of Coal report, however, notes that there is a great degree of uncertainty associated with storage estimates. While most “support the contention that sufficient capacity exists to store many 100’s to many 1000’s of Gigatonnes of CO2… this uncertain range is too large to inform sensible policy.”103 This stems from the use of inappropriate methodology, lack of reliable data and the diverse nature of geological settings. There is very little of the information needed to assess the majority of the potential storage reservoirs available; national level estimates are largely based on modelled average values and therefore remain a source of considerable uncertainty.104 The vast majority of these estimates quantify technical capacity assuming that the whole of a reservoir is accessible to store CO2 in its pore volume.105 This can easily lead to unrealistically high numbers as the fraction of pore volume that can be used for CO2 storage is sitespecific and depends on factors such as injection rate, relative permeability, density and mobility of fluids and rock heterogeneity.106 A geological reservoir with enormous capacity but no injectivity would for example, be included in a technical capacity estimate, even though it could never be used.107 The technical, regulatory and economic limitations that will always prevent full usage of storage capacity quickly reduce capacity estimates. For example, deep saline formations appear to have the greatest storage potential (see Table 4) but several capacity estimates factoring in both technological and economic constraints put the actual feasible storage capacity at 200-500 GtCO2.108 Adding in the limits of co-location of CO2 sources and storage sites (also known as source-to-sink matching) could easily decrease these numbers further and is a determinant factor. Costs increase the further CO2 needs to be transported. Australia’s Commonwealth Scientific and Industry Research Organisation (CSIRO) finds “transport of carbon dioxide over distances of more than a hundred kilometres can become prohibitively expensive... Unless the cost can be significantly reduced, it will not be feasible to pipe carbon dioxide long distances”.109 High quality storage sites are of no use if the source of CO2 is too far away from them. Current estimates clearly fail to portray the realistic storage capacity available for CO2 sequestration.

Solvency/ CO2 bad

CO2 Pipelines already exist. The aff wouldn’t do anything
Anthony et al. 10

Anthony, Lauren Baatz, Brendon Behnken, Nicholas Beverage, Mckenzie Cui, Jie Galer, Rose Hartman, Devin Highlands, Colin Kang, Howon Keating, Jacob Keefer, Meghan Kim, Kyungwoo Klingman, Ashleigh Lee, Keun Hoo Mauldin, Katie Palmer, Richy Paradise, Laura Sayik, Arif Uyan, Burak Wedell, Kelly Yildirin, Hasan Yigit, Ibrahim Zou, Yonghua, graduate students at the university of Indiana, overseen by Clinton V. Oster, Jr. Professor of Public and Environmental Affairs Indiana University School of Public and Environmental Affairs J. C. Randolph Professor of Environmental Science Indiana University School of Public and Environmental Affairs, Spring 2010 Carbon Capture and Storage An Assessment, http://www.indiana.edu/~cree/pdf/2010%20V600%20Capstone%20Report%20on%20Carbon%20Capture%20and%20Storage.pdf
Pipeline transportation technology for CO2 is similar to that of natural gas; therefore pipeline infrastructure currently exists throughout the U.S. (Folger, 2009). In 1972 the first long-distance (225 km) pipeline was built to transport CO2 for enhanced oil recovery (EOR) in West Texas oil fields (Kinder, 2007). Figure 7 shows major CO2 pipelines in the United States, totaling approximately 5,800 km (3,600 miles) in length (Folger, 2009). Although capable of handling higher volumes of CO2, refrigerated liquid CO2 pipelines are unlikely to be used because of the high cost and technical difficulties associated with liquefaction. Transporting CO2 as an intermediate pressure gas (between 4.8~9.6 MPa) is not currently an attractive option because of the potential for CO2 to flow in two phases, gas and liquid, simultaneously. High-pressure CO2 gas pipelines are the most likely to be used because the compressed CO2 volume is smaller during transportation and high pressure also is needed to inject CO2 in the storage (IPCC, 2005).
Lack of effective legal framework kills solvency

Anthony et al. 10

Anthony, Lauren Baatz, Brendon Behnken, Nicholas Beverage, Mckenzie Cui, Jie Galer, Rose Hartman, Devin Highlands, Colin Kang, Howon Keating, Jacob Keefer, Meghan Kim, Kyungwoo Klingman, Ashleigh Lee, Keun Hoo Mauldin, Katie Palmer, Richy Paradise, Laura Sayik, Arif Uyan, Burak Wedell, Kelly Yildirin, Hasan Yigit, Ibrahim Zou, Yonghua, graduate students at the university of Indiana, overseen by Clinton V. Oster, Jr. Professor of Public and Environmental Affairs Indiana University School of Public and Environmental Affairs J. C. Randolph Professor of Environmental Science Indiana University School of Public and Environmental Affairs, Spring 2010 Carbon Capture and Storage An Assessment, http://www.indiana.edu/~cree/pdf/2010%20V600%20Capstone%20Report%20on%20Carbon%20Capture%20and%20Storage.pdf
CCS presents new challenges for the United States legal institution. Crafting a regulatory regime that effectively apportions liability may be especially difficult due to the fact that CO2, once geologically sequestered, will be in the earth indefinitely. Consequences of geologic storage are not fully understood. Since geologic storage entails permanent isolation of CO2 from the atmosphere, there may always be some risk associated with CO2 injection sites (EPA, 2008). Therefore, the primary issue for a body charged with regulating geologic storage is how to assign responsibility for the long-term stewardship of these sites, especially since the required site-monitoring period could far outlast the life of the typical firm. For example, requiring the owner or operator to monitor the site on a permanent and indefinite basis post-injection could discourage investment in CCS technology, while liability rules that are too lax could reduce industry incentive to provide effective monitoring. Complicating the regulators‟ task is the fact that CCS is a relatively new technology; while the oil and gas industries have been injecting CO2 as part of enhanced oil recovery operations for decades, CCS operations are still considered experimental and there has been little commercial deployment (IEA, 2005). There has not been enough experience with CCS to collect the type or amount of data that would lend itself to a thorough, broad-scope approach to sorting through the long-term legal complications that CCS presents. While the short-term liabilities associated with CCS can be placed under existing regulatory structures, the long-term liabilities, on the other hand, do not have an existing legal framework. Therefore, questions have arisen as to how liability should be apportioned for long-term impacts, such as whether to rely on state law or federal law, whether to create new federal statutory law or rely on state common law, and determining which approach offers the most equitable solution for industry and private citizens. This section will address the key concept of liability followed by subsurface property rights. Following that is a discussion of the current regulatory environment followed by short-term and long-term liability. Finally, the EPA‟s proposed rule for geologic storage is outlined. While not final, this proposed rule can provide valuable insight into the way the agency intends to regulate geologic storage.

CCS too expensive, industry won’t get on board
Romm (Fellow at American Progress and is the editor of Climate Progress) 09
Joe Romm, Jul 22, 2009, Harvard stunner: “Realistic” first-generation CCS costs a whopping $150 per ton of CO2 — 20 cents per kWh!, http://thinkprogress.org/climate/2009/07/22/204404/harvard-stunner-realistic-first-generation-ccs-carbon-capture-storage-costs/
Harvard’s Belfer Center for Science and International Affairs has published a blockbuster study, “Realistic Costs of Carbon Capture.” The paper concludes that First-of-a-Kind (FOAK) carbon capture and storage plants are going to be much more expensive than most people realize: 1. The costs of carbon abatement on a 2008 basis for FOAK IGCC plants are expected to be approximately $150/tCO2 avoided (with a range $120-180/tCO2 avoided), excluding transport and storage costs…. This yields “levelised cost of electricity on a 2008 basis is approximately 10¢/kWh higher with capture than for conventional plants.“ So pick your favorite price for new coal plants — Moody’s said last year that is about 11¢/kWh — and add 10¢ and you get 20+¢/kWh. We’re talking nuclear power prices (see “$26 Billion cost “” $10,800 per kilowatt! “” killed Ontario nuclear bid“). But all is not lost for CCS, because we have many optimistic assumptions yet to be thrown in: 2. 2008 may have represented a peak in costs for capital-intensive projects. If capital costs de-escalate, as appears to be happening, then these costs may decline. If general cost levels were to return to those prevailing in 2005 to 2006, for example, the costs of abatement for FOAK plants would fall by perhaps 25-30% to a central estimate of some $110/tCO2 avoided (with a range of $90-135/tCO2 avoided). 3. Consequently, the realistic costs of FOAK plant seem likely to be in the range of approximately $100-150/tCO2. Harvard’s analysis is a regular FOAK Festival! But maybe 2008 is the normal price for capital intensive projects in a world building lots of new capital-intensive projects. And maybe capital costs are dropping because we are in the biggest financial meltdown since the Great Depression…. Nah! Yet even this optimism only gets you down to 18 cents per kWh, give or take a few cents. Don’t worry, though, because we can make yet more optimistic assumptions. Let’s hypothesize that the plants will drop in price “for more mature technologies (Nth-of-a-Kind plant),” which has been true of renewables, but isn’t so true of, say, big central station power plants like nuclear. 5. The costs of subsequent solid-fueled plant (again excluding transport and storage) are expected to be $35-70/tCO2 on a 2008 basis, reducing to $25-50/tCO2 allowing for capex de-escalation. Ahh, capex de-escalation. It’s like a warm ocean that you can dive into and get lost forever. The bottom line is that these plants are gonna cost a staggering amount of money if anyone ever actually started building them. And without a couple of miracles occurring, they will still cost a lot in, say, 2025. That is not the biggest shock to CP readers (see “Is coal with carbon capture and storage a core climate solution?“), but it may be surprising to some: 6. The FOAK estimates are higher than many published estimates. This appears to represent a combination of previous estimates preceding recent capital cost inflation, greater knowledge of project costs following this more detailed study, and the additional costs of FOAK plants compared with the NOAK costs quoted in any published estimates. But wait, we have one final knight in shining armor to rescue new CCS plants so they aren’t just plain FOAKs : 7. The value of EOR [enhanced oil recovery] can reduce the net cost of CCS to the economy to zero as oil prices approach approximately $75/bbl for FOAK plants if the full net value of the EOR accrues to the project. Yes, if we allow the captured CO2 to be used to extract more oil from currently unprofitable wells, then the net cost of FOAKs vanishes. Only two problems. First, while it may be okay to do a couple of experimental plants with EOR — assuming you can actually build them near a place where you have a lot of such oil wells, like Texas — you certainly wouldn’t want to make a habit out of this since the recovered oil, when burned, will release just about as much carbon dioxide as you “sequestered” underground, rendering the whole effort kind of pointless from a climate perspective (see “Rule Four of Offsets: No Enhanced Oil Recovery“). Second, and more problematic I think, is that you would still be left with the cost of power of a new traditional coal plant which is greater than $0.10 a kilowatt hour. Now why would you do that when you’ve probably got this overabundance of moderate price natural gas to run in existing combined cycle gas turbines? Why would you do that when you can pair that natural gas with wind or concentrated solar power again for far lower emissions at a lower price, with no technology or price risk — and without having to rely on absurdly overoptimistic assumptions. And don’t get me started on why the Harvard study makes all these absurdly optimistic assumptions about the future price of CCS, but refuses to do the same for CSP, even though the price drop in that technology is infinitely more inevitable. Back in the real world, I can’t imagine we are going to build many CCS plants over the next two decades, except for the handful that get massive government subsidies. In that regard, CCS is a lot like nuclear power. A big hat tip to the best journalist in West Virginia, Ken Ward, Jr., for his Charleston Gazette story on this, “Carbon capture for coal costly, study finds.”
Status quo solves

Rochon et al, 08

Emily Rochon, Dr Erika Bjureby, Dr Paul Johnston, Robin Oakley, Dr David Santillo, Nina Schulz, Dr Gabriela von Goerne, Climate Scientists and climate policy researchers, May 2008, False Hope Why carbon capture and storage won’t save the climate, http://www.greenpeace.org/usa/en/media-center/reports/false-hope-why-carbon-capture/
The world already has the solutions to the climate crisis Investment in CCS risks locking the world into an energy future that fails to save the climate. Those technologies with the greatest potential to provide energy security and reduce emissions, and to provide renewable energy and energy efficiency, need to be prioritised. Greenpeace’s Energy [R]evolution blueprint shows how renewable energy, combined with greater energy efficiency, can cut global CO2 emissions by almost 50%, and deliver half the world’s energy needs by 2050.40 The renewable energy market is booming; in 2007, global annual investment in renewables exceeded US$100 billion.41 Decades of technological progress have seen renewable energy technologies such as wind turbines, solar photovoltaic panels, biomass power plants and solar thermal collectors move steadily into the mainstream. The same climate decision-makers who were sceptical about CCS believed far more in the ability of renewable technologies to deliver reductions in greenhouse gas emissions: 74% expressed confidence in solar hot water, 62% in offshore wind farms, and 60% in onshore wind farms.42 Many nations have recognised the potential of these true climate solutions and are pressing ahead with ambitious plans for energy revolutions within their borders. New Zealand plans to achieve carbon neutrality by midcentury. Renewable energy and energy efficiency, not CCS, are leading the way. New Zealand already obtains 70% of its electricity from renewable resources and aims to increase it to 90% by 2025.43 In Germany, renewable energy use has increased 300% in the past 10 years. In the US, over 5,200 megawatts (MW) of wind energy were installed in 2007, accounting for 30% of new power installed that year; an increase of 45% in one year.44 The urgency of the climate crisis means solutions must be ready for large-scale deployment in the short-term. CCS simply cannot deliver in time. The technology is highly speculative, risky and unlikely to be technically feasible in the next twenty years. Letting CCS be used as a smokescreen for building new coal-fired power stations is unacceptable and irresponsible. “Capture ready” coal plants pose a significant threat to the climate. The world can fight climate change but only if it reduces its dependence on fossil fuels, particularly coal. Renewable energy and energy efficiency are safe, costeffective solutions that carry none of the risks of CCS, and are available today to cut emissions and save the climate.

CCS is too expensive, private actors won’t get on board

Rochon et al, 08

Emily Rochon, Dr Erika Bjureby, Dr Paul Johnston, Robin Oakley, Dr David Santillo, Nina Schulz, Dr Gabriela von Goerne, Climate Scientists and climate policy researchers, May 2008, False Hope Why carbon capture and storage won’t save the climate, http://www.greenpeace.org/usa/en/media-center/reports/false-hope-why-carbon-capture/
Cost estimates for CCS vary considerably depending on factors such as power station configuration, CCS technology, fuel costs, size of project and location. One thing is certain, CCS is expensive. It requires significant funds to construct the power stations and necessary infrastructure to transport and store carbon. The IPCC sets costs between US$15-75 per ton of captured CO2.127 A recent US DOE report found installing carbon capture systems to most modern plant technologies resulted in a near doubling of plant costs.128 Such costs are estimated to increase the price of electricity anywhere from 21-91%.129 For transport, pipeline networks will need to be built to move CO2 to storage sites. The construction of a network of pipelines for CCS is likely to require a considerable outlay of capital.130 Costs will vary depending on a number of factors, including pipeline length, diameter and specific steel components (corrosion-resistant) as well as the volume of CO2 to be transported. Pipelines built near population centres or on difficult terrain (such as marshy or rocky ground) are more expensive.131 The IPCC estimates a cost range for pipelines between US$1-8/ton of CO2 transported (see Table 5).132 A United States Congressional Research Services report calculated capital costs for an 11-mile (18 km) pipeline in the midwestern part of the country at approximately US$6 million. The same report estimates that a dedicated interstate pipeline network in North Carolina would cost upwards of US$5 billion due to the limited geological sequestration potential in that part of the country.133 Storage and subsequent monitoring and verification costs are estimated to range from US$0.5-8/tCO2 injected and US$0.1-0.3/tCO2 injected, respectively.134 The overall cost of CCS could serve as another barrier to its deployment.135 EOR has been suggested as a way to offset the costs but as “Oil fails to pay for CCS” (page 28) shows, in reality this is questionable.136 CCS diverts resources away from real solutions In recent years, the share of research and development budgets in countries pursuing CCS has ballooned, with CCS often included as part of renewable energy packages. Meanwhile, funding for real renewable technologies and efficiency has stagnated or declined. The US DOE’s fiscal year 2009 budget seeks a 26.4% increase (US$493.4 million in FY 2008 vs. US$623.6 million in FY 2009) in funding for CCS-related programmes, at the same time it is scaling back programmes tied to renewable energy and efficiency research and cutting budgets by 27.1% (US$211.1 million in FY 2008 vs. US$146.2 million in FY 2009).137 Australia has three cooperative Research Centres for fossil fuels, one particularly committed to CCS. There is not one for renewable energy technology.138 In Norway, petroleum-based research receives over five times more funds than renewable energy research. A recent commitment of more than 20 billion NOK (US$4 billion) for two CCS projects aimed at capturing 2 MtCO2 annually (see ”How CCS has crippled the Norwegian energy debate”, page 29) further widens the gap.
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Public opposition to clean coal, turns case

GAO 08
Government Accountability Office, September 2008, CLIMATE CHANGE Federal Actions Will Greatly Affect the Viability of Carbon Capture and Storage As a Key Mitigation Option, http://www.gao.gov/new.items/d081080.pdf
Thus far at least, there has been little public opposition to the CO2 injections that have taken place in states such as Texas to enhance oil recovery. However, several notable studies explain that this lack of publicly-expressed concern may reflect more a lack of knowledge about CCS rather than confidence that the process is safe.56 This is suggested in the IPCC’s 2005 report on CCS which stated, for example, that there is insufficient public knowledge of climate change issues and of the various mitigation options and their potential impact. In another 2005 study, researchers surveyed 1,200 people, representing a general population sample of the United States, and found that that less than 4 percent of the respondents were familiar with the terms carbon dioxide capture and storage or carbon storage. Some of the stakeholders we interviewed explained that public opposition could indeed grow when CCS extends beyond the relatively small projects used to enhance oil and gas recovery, to include much larger CO2 sequestration projects located in more populated areas. One noted, in particular, that a lack of education about CCS’s safety could potentially create confusion and fear when commercial-scale CCS is implemented. Citing such concerns, a recent report by the National Academy of Sciences underscored the importance of public outreach, noting that while the success of DOE’s carbon capture program depends heavily on its ability to reduce the cost of the technology, “the storage program cannot be successful if a significant fraction of the public views it as dangerous or unacceptable. Thus, the technologies must not only be safe and effective, they must be explainable to the public and the regulatory community in such a way as to instill confidence that they are in fact safe and effective.”57 The report went on to caution that “the federal government in general and the DOE in particular have not had a good track record in accomplishing this task in other programs.” For its part, EPA received similar advice from its Clean Air Act Advisory Committee’s Advanced Coal Technology Work Group. The Work Group’s January 2008 report recommended that the agency immediately develop, in consultation with other agencies, a public outreach effort to explain carbon capture and sequestration.58 A diverse group of panel members at EPA’s 2007 UIC workshop made similar recommendations for public outreach and participation.
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