**FYI**
-CCS: Carbon Capture and Storage 

-Also known as geosequestration or carbon sequestration

-it basically captures carbon from big greenhouse gas emitters (i.e. factories) and funnels it underground

-it solves the SSP aff’s internal link to warming which is cutting emissions

-possible net benefits: any of the energy disads (coal, nuke power, oil) because the CP gets rid of any of the negative benefits to fossil fuels but does not end reliance on them, politics (though that only works as a net benefit if you are reading non-spending links), launches, space weaponization
**NEG**

1NC CCS
Text: The United States federal government should fully fund and develop carbon sequestration technology.
CCS solves new emissions from coal—that’s the vital internal link to warming

Center for American Progress 8

(March, 2008, Center for American Progress, “Carbon Capture and Sequestration 101”, http://www.americanprogress.org/issues/2009/03/ccs_101.html  , FS)
There are many ways to meet growing consumer energy demand, including increased energy efficiency and greater reliance on renewable energy sources. Historically, a substantial portion of U.S. electricity has been generated by burning coal, which is an abundant domestic fuel. The Department of Energy has predicted that 145 gigawatts of new power from coal-fired power plants will be built by 2030. If these plants are built without emissions controls, they will result in additional CO2 emissions of 790 million metric tons per year. This will add significantly to total U.S. CO2 emissions and greatly magnify the challenge of combating global warming. CCS is the only known technology that would enable new coal plants to be built without an unacceptable increase in CO2 emissions. 

CCS solves warming—it’s viable, environmentally friendly, large scale, and we have the tech
Yu 11—forestry student at the University of British Columbia
(2011, Joe Yu, “Carbon capture and storage”, https://circle.ubc.ca/handle/2429/36226)
In 1992, the concern of climate change led to the formation of the United Nations Framework Convention on Climate Change (UNFCCC). The main objective of the convention is to “stabilization of greenhouse gas concentrations in the atmosphere at a level that prevents dangerous anthropogenic interference with the climate system” (UNFCC, 2005). Furthermore, it has been suggested that global energy uses project an increase of CO2 emission in the short term future due to lack of mitigations. It is also suggested that the supply of energy will continue to be primarily fossil fuels until the middle of the century where alternate energy sources mature. Interest in carbon capture and storage (CCS) can be accounted for due to the substantial reliance on fossil fuel (about 80% globally), the potential of CCS to reduce atmospheric CO2 in large quantities, and the compatibility with current production facilities (IPCC, Scientific Facts on CO2 capture and storage, 2005). 

Because humans are alert, large scale mitigations have been implemented. Namely, CCS is the only large scale mitigation technique that reduces atmospheric CO2, which is implemented by humans. Carbon capture and storage is a technical method of capturing carbon dioxide (CO2) emissions in the atmosphere through extensive engineering practices, and storing it in appropriately safe locations as well as for economic recovery reasons. However, CCS is not a new technology. It has been proven to be a technically viable and environmentally friendly process to lower the level of greenhouse gases (GHG) where Sleipner in Norway was the first CCS facility put in large scale commercial operation since 1996 (ICO2N, Frequently Asked Questions, 2005). 

CCS solves warming
Fossil fuel dependence is inevitable—CCS allows for safe usage and stops global warming
Science Daily 7

(June 12, 2007, Science Daily,  “Carbon Capture And Storage To Combat Global Warming Examined”, http://www.sciencedaily.com/releases/2007/06/070611153957.htm  , FS)
While solar power and hybrid cars have become popular symbols of green technology, Stanford researchers are exploring another path for cutting emissions of carbon dioxide, the leading greenhouse gas that causes global warming.

 Carbon capture and storage, also called carbon sequestration, traps carbon dioxide after it is produced and injects it underground. The gas never enters the atmosphere. The practice could transform heavy carbon spewers, such as coal power plants, into relatively clean machines with regard to global warming.
''The notion is that the sooner we wean ourselves off fossil fuels, the sooner we'll be able to tackle the climate problem,'' said Sally Benson, executive director of the Global Climate and Energy Project (GCEP) and professor of energy resources engineering. ''But the idea that we can take fossil fuels out of the mix very quickly is unrealistic. We're reliant on fossil fuels, and a good pathway is to find ways to use them that don't create a problem for the climate.''

Carbon capture has the potential to reduce more than 90 percent of an individual plant's carbon emissions, said Lynn Orr, director of GCEP and professor of energy resources engineering. Stationary facilities that burn fossil fuels-such as power plants or cement factories-would be candidates for the technology, he said.

CCS is technologically feasible and it’s key to solve emissions

Center for American Progress 8
(March, 2008, Center for American Progress, “Carbon Capture and Sequestration 101”, http://www.americanprogress.org/issues/2009/03/ccs_101.html  , FS)
Technology currently exists to capture CO2 emissions from coal-fired plants and to sequester that CO2 in underground geologic formations. But widespread deployment of CCS systems will not happen on its own. Congress needs to put in place a new policy framework which includes large-scale research-and-development and demonstration projects, CO2 emission performance standards for new coal power plants, financial incentives to invest in CCS, and new rules governing the design and operation of geologic repositories. That’s why it is important to briefly review why carbon capture and sequestration is necessary in reducing CO2 emissions and why Congress must act now to make sure this technology is deployed as soon as possible. 
Only CCS can solve—it’ large scale and technically viable

Yu 11—forestry student at the University of British Columbia

(2011, Joe Yu, “Carbon capture and storage”, https://circle.ubc.ca/handle/2429/36226)

CO2 is a greenhouse gas (GHG) emitted by anthropogenic activities such as burning fossil fuels in large scale power plants, individual home heating systems, automotive engines and cement production. As figure 1, the carbon concentration graph, illustrates, CO2 concentration has been increasing dramatically, which contributes greatly to global warming. In order to reduce anthropogenic CO2 emissions, international mitigation protocols such as the Kyoto prototype, and an emission reduction treaty were signed across the countries to reach a significant reduction level in the near future. By capturing and storing carbon, it is the only technology available to reduce GHG emission in large quantities in point sources. Specifically, CCS involves intensive technology in capturing and concentrating industrial CO2 initially, then transporting it to a suitable location for further storage.
Commitment to CCS is key to solve warming

Socolow 5—professor of mechanical and aerospace engineering at Princeton

(Socolow, Robert H.,  Scientific American, “Can We Burry Global Warming”, cmi.princeton.edu/resources/pdfs/bury_globalwarming.pdf  , FS)

 The world’s governments must soon decide how long storage should be maintained. Environmental ethics and traditional economics give different answers. Following a strict environmental ethic that seeks to minimize the impact of today’s activities on future generations, authorities might, for instance, refuse to certify a storage project estimated to retain carbon dioxide for only 200 years.

Guided instead by traditional economics, they might approve the same project on the grounds that two centuries from now a smarter world will have invented superior carbon disposal technology.

The next few years will be critical for the development of carbon dioxide capture-and-storage methods, as policies evolve that help to make CO2-emission reduction profitable and as licensing of storage sites gets under way. In conjunction with significant investments in improved energy efficiency, renewable energy sources and, possibly, nuclear energy, commitments to capture and storage can reduce the risks of global warming. 
CCS feasible
CCS tech is feasible and it can solve emissions 

Anderson and Newell 3— *PhD in economics and visiting researcher at the University of California Energy Institute AND **PhD in public policy with a concentration in environment and resource economics

(Anderson, Soren and Newell, Richard ,    January 2003, Resources for The Future, “Prospects for Carbon Capture and Storage Technologies”,   www.rff.org/documents/RFF-DP-02-68.pdf    , FS)
Although CCS technologies are currently not widely used as a way to avoid carbon emissions, we have already seen that it is technically feasible to capture CO2 from flue gases and store it in geologic formations. In the presence of a sufficiently high implicit or explicit price on carbon, there is evidence that CCS technologies can be economically sensible as well. In this paper, we examine opportunities for applying CCS technologies on a much larger scale, while considering issues of cost, timing, and ancillary environmental effects. We find that CCS technologies could play an important role in mitigating carbon emissions, conditional on policies that impose a sufficiently stringent constraint on such emissions. Prospects appear to be most promising for carbon capture from electric power generation and some industrial sources, with storage in geologic formations such as depleted oil and gas reservoirs and deep aquifers. Current cost estimates for these scenarios range from about $200/tC to $250/tC avoided. However, future costs are likely to decline, perhaps substantially, with technological advances and are particularly sensitive to assumptions regarding natural gas prices. CCS could constitute a substantial share of mitigation effort within several decades, significantly reducing the cost of mitigation. Although the potential for CCS technologies is large, a number of technical and political issues regarding the suitability of storage options need to be resolved before their widespread application would be possible. 

We have the space and tech is sufficient to prevent leaks
Center for American Progress 8

(March, 2008, Center for American Progress, “Carbon Capture and Sequestration 101”, http://www.americanprogress.org/issues/2009/03/ccs_101.html  , FS)
Energy companies boast extensive experience sequestering CO2 by injecting it into oil fields to enhance oil recovery. Experts are optimistic this practice can be replicated in saline aquifers and other geologic formations that are likely to constitute the main storage reservoirs for CO2 emitted from coal power plants. Underground storage capacity in the United States is believed to be ample and widespread, and long-term leakage of CO2 from properly permitted and monitored storage reservoirs is expected to be negligible. 

It’s feasible now—even if we don’t have the tech now, large scale development solves feasibility issues

Anderson and Newell 3— *PhD in economics and visiting researcher at the University of California Energy Institute AND **PhD in public policy with a concentration in environment and resource economics

(Anderson, Soren and Newell, Richard ,    January 2003, Resources for The Future, “Prospects for Carbon Capture and Storage Technologies”,   www.rff.org/documents/RFF-DP-02-68.pdf    , FS)
Many view CCS technologies as a promising third alternative to increasing energy efficiency and switching to less carbon-intensive energy sources. Carbon capture technologies themselves are not new. Specialized chemical solvents were developed more than 60 years ago to remove CO2 from impure natural gas, and natural gas operations continue to use these solvents today. In addition, several power plants and other industrial plants use the same or similar solvents to recover CO2 from their flue gases for application in the foods-processing and chemicals industries. Finally, a variety of alternative methods are used to separate CO2 from gas mixtures during the production of hydrogen for petroleum refining, ammonia production, and other industries (Herzog 1999). All of these capture technologies are considered relatively mature. Still, some believe that substantial technical improvements and cost reductions could be realized were these technologies applied on a large scale (Herzog, Drake, and Adams 1997). 

AT: links to ptx
CCS is popular
The Economist 9
(March 5, 2009, The Economist,  “Trouble in Store”, http://www.economist.com/node/13226661  , FS)
CCS particularly appeals to politicians reluctant to limit the use of coal. Coal is the dirtiest of fossil fuels, and burning it releases roughly twice as much carbon dioxide as burning natural gas. The world will struggle to cut greenhouse-gas emissions dramatically if it continues to burn coal as it does today. Yet burning coal is one of the cheapest ways to generate power. In America, Australia, China, Germany and India coal provides half or more of the power supply and lots of jobs (see chart). Rejecting cheap, indigenous fuel for job cuts and international energy markets is seen, naturally enough, as political suicide. CCS offers a way out of this impasse.
Policies that end fossil fuel dependence are unpopular—politicians just want to limit the negative effects

Anderson and Newell 3— *PhD in economics and visiting researcher at the University of California Energy Institute AND **PhD in public policy with a concentration in environment and resource economics

(Anderson, Soren and Newell, Richard ,    January 2003, Resources for The Future, “Prospects for Carbon Capture and Storage Technologies”,   www.rff.org/documents/RFF-DP-02-68.pdf    , FS)

Putting this in perspective, people often speak of doubling the preindustrial concentration of atmospheric carbon to 450 parts per million by volume (ppmv), which could result in global temperature increases of almost 2 degrees Celsius above 1990 levels by 2100 (Watson 2001, p.101). Stabilization at this level is associated with approximately 400 gigatons (billion metric tons) of carbon (GtC) of additional emissions, which assumes we would leave about 70% of the carbon held in current proven reserves untouched (Moomaw and Moreira 2001)—not to mention the reserves yet to be developed. This seems unlikely, given that the total value of U.S. fossil fuel production was nearly $150 billion in 2000 alone (Energy Information Administration 2001). The huge stock of wealth invested in fossil fuels stands as a large political obstacle to any policy that would significantly curtail their continued use. The history of failed attempts to raise U.S. energy taxes attests to this political reality. These reasons all suggest that we will continue to consume fossil fuels for many years to come, releasing a large portion of carbon stores into the atmosphere in the form of CO2. Given our likely reliance on fossil fuels in the near and foreseeable future, policymakers are looking for alternative ways of reducing carbon emissions. 

AT: leaks

No risk of leakage

Science Daily 7
(June 12, 2007, Science Daily,  “Carbon Capture And Storage To Combat Global Warming Examined”, http://www.sciencedaily.com/releases/2007/06/070611153957.htm  , FS)
The most obvious worry, said Benson, is that leakage would lead to more global warming, defeating the purpose of storage in the first place.

''People think, it would have been sort of sad going through all this trouble,'' said Tony Kovscek, associate professor of energy resources engineering and a researcher on a GCEP project on carbon sequestration in coal.

But studies have shown that leakage, if it happened at all, would be insignificant, Benson said. The IPCC reported that 99 percent retention of the carbon dioxide that is stored would be ''very likely'' over 100 years and ''likely'' over 1,000 years, she said.

''If you do it right, if you select the site correctly and monitor, it can be near permanent,'' Benson said.

We have the space and tech is sufficient to prevent leaks
Center for American Progress 8

(March, 2008, Center for American Progress, “Carbon Capture and Sequestration 101”, http://www.americanprogress.org/issues/2009/03/ccs_101.html  , FS)
Energy companies boast extensive experience sequestering CO2 by injecting it into oil fields to enhance oil recovery. Experts are optimistic this practice can be replicated in saline aquifers and other geologic formations that are likely to constitute the main storage reservoirs for CO2 emitted from coal power plants. Underground storage capacity in the United States is believed to be ample and widespread, and long-term leakage of CO2 from properly permitted and monitored storage reservoirs is expected to be negligible. 

AT: water contamination

CCS doesn’t contaminate water—it’s separate from human water supplies and the risk of leaks is small

Anderson and Newell 3— *PhD in economics and visiting researcher at the University of California Energy Institute AND **PhD in public policy with a concentration in environment and resource economics

(Anderson, Soren and Newell, Richard ,    January 2003, Resources for The Future, “Prospects for Carbon Capture and Storage Technologies”,   www.rff.org/documents/RFF-DP-02-68.pdf    , FS)
Although there is some uncertainty regarding the environmental effects of CO2 storage in aquifers, adverse effects can be mitigated by choosing suitable storage locations. Suitable aquifers will have an impermeable cap, prohibiting the release of injected CO2, but will have high permeability and porosity below, allowing large quantities of injected CO2 to be distributed uniformly (Herzog, Drake, and Adams 1997). Most such aquifers are saline and separated geologically from shallower freshwater aquifers and surface water supplies used by humans. Theoretically, there is the potential for leakage into groundwater drinking supplies, but the risk is small. Several states have in fact permitted the limited storage of various hazardous and nonhazardous liquid and gaseous wastes in deep aquifers. Injected CO2 would likely displace formation water at first but would eventually dissolve into pore fluids. Under ideal circumstances, chemical reactions between absorbed CO2 and surrounding rock would lead to the formation of highly stable carbonates, implying even longer storage times (Johnson 2000). 
1NC algae
The carbon collected should be used for the purposes of algae biofuel.
Carbon sequestration for microalgae solves emissions and creates a viable fossil fuel alternative

Mata et al 9

(July 2009,   Teresa M. Mata, Antonio A. Martins, Nidia S. Caetano, Renewable and Sustainable Energy Reviews, “Microalgae for biodiesel production and other applications: A review” , Science Direct, FS)
 Production of biodiesel and other bio-products from microalgae can be more environmentally sustainable, cost-effective and profitable, if combined with processes such as wastewater and flue gas treatments. In fact various studies demonstrated the use of microalgae for production of valuable products combined with environmental applications [107–111].

3.1.1. Flue gas CO2 emissions as microalgae nutrient

Two main CO2 mitigation strategies are normally used [29]: the chemical reaction-based approaches and the biological mitigation. In one hand, the chemical reaction-based CO2 mitigation approaches are energy-consuming, use costly processes, and have disposal problems because both the captured carbon dioxide and the wasted absorbents need to be disposed of. In other hand, the biological CO2 mitigation has attracted much attention in the last years since it leads to the production of biomass energy in the process of CO2 fixation through photosynthesis [40].

Flue gases from power plants are responsible for more than 7% of the total world CO2 emissions from energy use [112]. Also, industrial exhaust gases contains up to 15% CO2 [113,114], providing a CO2-rich source for microalgae cultivation and a potentially more efficient route for CO2 bio-fixation. Therefore, to use a flue gas emission from an industrial process unit (e.g. from fuel-fired power plants) as a source of CO2 for the microalgae growth is envisioned to have a great potential to diminish CO2 and to provide a very promising alternative to current GHG emissions mitigation strategies. 
Algae solvency
Algae absorbs high level of greenhouse gases—solves emissions

Mata et al 9

(July 2009,   Teresa M. Mata, Antonio A. Martins, Nidia S. Caetano, Renewable and Sustainable Energy Reviews, “Microalgae for biodiesel production and other applications: A review” , Science Direct, FS)
The laboratory studies carried out by Zeiler et al. [115] using a green alga Monoruphidiumminutum, demonstrated that this alga can efficiently utilize simulated flue gas containing high levels of carbon dioxide, as well as sulfur and nitrogen oxides, as a feedstock to produce substantial biomass. In this study several important parameters for productivity have been identified including nutrient levels and sparging regime. The green algae Chlorophyta showed the ability to fix CO2 while capturing solar energy with an efficiency of 10–50 times greater than that of terrestrial plants [29].

For that reason, it is beneficial if microalgae are tolerant to high carbon dioxide levels in order to be used for its fixation from flue gases. Chlorococcum littorale a marine alga, showed exceptional tolerance to high CO2 concentration of up to 40% [116]. Chlorella Strains from hot springs, also showed to be tolerant to high temperatures up to 42 8C, for CO2 fixation from industrial flue gases containing up to 40% CO2 [117]. Microalgae S. obliquus and C. kessleri, separated from the waste treatment ponds of the Presidente Me´ dici coal-fired thermoelectric power plant, also exhibited good tolerance to high CO2 contents [43,118].

In terms of carbon savings, the use of microalgae for biodiesel can lower considerably the CO2 emissions because the CO2 released on combustion should equal the CO2 fixed during plant or algal photosynthesis and growth. This will also depend upon the process to convert biomass to biodiesel. Generally, the more energy intensive the process, the greater the CO2 emitted over the fuel life cycle, assuming that this energy will be derived from fossil fuel. 

CP solves green house gas emissions and makes algae an alternative

Nadim et al ‘10

(2010, Grace Pokoo-Aikins, Ahmed Nadim, Mahmoud M. El-Halwagi and Vladimir Mahalec, “Design and Analysis of Biodiesel Production from Algae Grown through Carbon Sequestration”, Clean Technologies and Environmental Policy, Volume 12, No.3, FS)

This paper addresses the design and technoeconomic analysis of an integrated system for the production of biodiesel from algal oil produced via the sequestration of carbon dioxide from the flue gas of a power plant. The proposed system provides an efficient way to the reduction in greenhouse gas emissions and yields algae as a potential alternative to edible oils currently used for biodiesel production. Algae can be processed into algal oil by various pathways. The algal oil can then be used to produce biodiesel. A flowsheet of the integrated system is synthesized. Then, process simulation using ASPEN Plus is carried out to model a two-stage alkali catalyzed transesterification reaction for converting microalgal oil of Chlorella species to biodiesel. Cost estimation is carried out with the aid of ICARUS software. Further economic analysis is performed to determine profitability of the algal oil to biodiesel process. The results suggest that, for the algal oil to biodiesel process analyzed in this study, factors such as choosing the right algal species, using the appropriate pathway for converting algae to algal oil, selling the resulting biodiesel and glycerol at a favorable market selling prices, and attaining high levels of process integration can collectively render algal oil to be a competitive alternative to food-based plant oils. 
Algae removes a key source of greenhouse gas emissions and produces biodiesel

Mata et al 9

(July 2009,   Teresa M. Mata, Antonio A. Martins, Nidia S. Caetano, Renewable and Sustainable Energy Reviews, “Microalgae for biodiesel production and other applications: A review” , Science Direct, FS)
Many research reports and articles described many advantages of using microalgae for biodiesel production in comparison with other available feedstocks [14,15,17,21–27]. From a practical point of view, they are easy to cultivate, can grow with little or even no attention, using water unsuitable for human consumption and easy to obtain nutrients. 

Microalgae reproduce themselves using photosynthesis to convert sun energy into chemical energy, completing an entire growth cycle every few days [17]. Moreover they can grow almost anywhere, requiring sunlight and some simple nutrients, although the growth rates can be accelerated by the addition of specific nutrients and sufficient aeration [18–20].

Different microalgae species can be adapted to live in a variety of environmental conditions. Thus, it is possible to find species best suited to local environments or specific growth characteristics, which is not possible to do with other current biodiesel feedstocks (e.g. soybean, rapeseed, sunflower and palm oil).

They have much higher growth rates and productivity when compared to conventional forestry, agricultural crops, and other aquatic plants, requiring much less land area than other biodiesel feedstocks of agricultural origin, up to 49 or 132 times less when compared to rapeseed or soybean crops, for a 30% (w/w) of oil content in algae biomass [21]. Therefore, the competition for arable soil with other crops, in particular for human consumption, is greatly reduced.

Microalgae can provide feedstock for several different types of renewable fuels such as biodiesel, methane, hydrogen, ethanol, among others. Algae biodiesel contains no sulfur and performs as well as petroleum diesel, while reducing emissions of particulate matter, CO, hydrocarbons, and SOx. However emissions of NOx may be higher in some engine types [28]. The utilization of microalgae for biofuels production can also serve other purposes. Some possibilities currently being considered are listed below. Removal of CO2 from industrial flue gases by algae bio-fixation [29], reducing the GHG emissions of a company or process while producing biodiesel [30].

Algae is the best energy source—efficient and  environmentally friendly  
Nadim et al ‘10

(2010, Grace Pokoo-Aikins, Ahmed Nadim, Mahmoud M. El-Halwagi and Vladimir Mahalec, “Design and Analysis of Biodiesel Production from Algae Grown through Carbon Sequestration”, Clean Technologies and Environmental Policy, Volume 12, No.3, FS)
Biodiesel is a transportation fuel that has grown immensely in popularity over the past decade. With the dwindling reserves of fossil fuels, it is now more important than ever to search for transportation fuels that can serve as alternatives to crude oil-based fuels such as gasoline and diesel fuel. Common sources for biodiesel feedstock include soy, sunflower, safflower, canola, and palm. Lately there has been growing controversy about the use of potential food sources for the production of fuel. In attempt to address these concerns, researchers have turned their focus from the popular feedstock and are currently investigating the use of alternative, non-food related feedstock such as oil from algae.
 Algae are a large and diverse group of simple plantlike organisms, ranging from unicellar to multicellar forms. These cells have the ability to convert carbon dioxide to biomass that can further be processed downstream to produce biodiesel, fertilizer and other useful products. Photosynthetic growth of algae requires carbon dioxide, water and sunlight. Temperature should be in the range of 20–30
C in order to have good growing conditions. Algae also need other inorganic nutrients like phosphorus and nitrogen in order to grow. The fact that micro algae grow in aqueous suspensions, allows for more efficient access to H2O, CO2 and other nutrients which explains the potential for the production of more oil per unit area than other crops currently used. The chemical composition of algae differs based on species. Algae have several characteristics that cause them to be a candidate biodiesel feedstock that deserves serious investigation.

 The advantages of using algae for biodiesel production include: 
No competition for land with crops • No competition with the food market • Ability to grow in water with high levels of salt so there is no additional demand of fresh water. Also, areas with saline ground water that has no other useful applications can be targeted • Overall use less water than oilseeds • High oil yield: algae (of the aquatic species) require less land for growth than biodiesel feedstock from terrestrial plants because they are capable of producing more oil per hectare (Chisti 2008a). Table 1 shows the potential gallons of oil per acre per year from different crops. Furthermore, the oil content in algae (per dry weight) can reach as high as 80% (Chisti 2008a). It is worth noting that the oil from microalgae can be extracted with yields up to 80–90% (Grima et al. 1994; Fajardo et al. 2007; Belarbi et al. 2000). • Efficient sequestration of CO2: another reason why microalgae are attractive is that CO2 (of about half of the of dry algae weight) is needed for growth (Chisti 2008a). CO2 is a common industrial pollutant, thus microalgae can contribute to reducing atmospheric CO2 by consuming CO2 wastes from industrial sources such as power plants. 
**AFF**
2AC not feasible
CCS tech will be slow, inefficient, and costly—private sector will never get on board
Center for American Progress 8

(March, 2008, Center for American Progress, “Carbon Capture and Sequestration 101”, http://www.americanprogress.org/issues/2009/03/ccs_101.html  , FS)
Plants with CCS currently cost more to build and are less efficient than conventional plants. Also, because there is a lack of working models and experience with these technologies, there is skepticism of their reliability and efficiency. Even cost-competitive new technologies are usually not adopted rapidly, particularly in a conservative industry such as the utility sector, where the new technology is different from the conventional technology. In addition, new power plants are not likely to capture and sequester their CO2 emissions in the current regulatory environment since add-on capture technology will reduce efficiency and lower electricity output, resulting in increases in the cost of electricity to consumers. 
CCS fails—uncertainty and costs mean that it will never be competitive
The Economist 9
(March 5, 2009, The Economist,  “Trouble in Store”, http://www.economist.com/node/13226661  , FS)

 All this uncertainty and expense has doubtless put off utilities. Omar Abbosh, of Accenture, a consultancy, says that carbon trading as practised in the EU and contemplated in America does not give enough certainty about future carbon prices to justify an investment in a CCS plant. Mr Paelinck of Alstom agrees: no board would risk spending €1 billion on one, he says, without generous subsidies.

Statoil Hydro, the Norwegian firm behind the Sleipner project, says that even with Norway’s heavy carbon tax, which last summer reached over €40 a tonne, CCS does not make financial sense. Hydrogen Energy International, a joint venture between two big resource firms, Rio Tinto and BP, says that its proposed CCS plant in California will need extra subsidies, even though the state is imposing a carbon price and the project will earn revenues from enhanced oil recovery.

Many governments are offering lavish handouts. America’s stimulus bill set aside $3.4 billion for CCS. Earlier this year the EU proposed spending €1.25 billion on a few demonstration plants. It has also said it will give some 300m emissions permits, now worth around €3 billion, to the operators of CCS plants. Australia, Britain and Norway, among others, also plan to help pay for CCS projects.

Yet CCS’s expected advent keeps receding. FutureGen was scheduled for 2012, but has now been scrapped in favour of several smaller projects that have yet to be selected. Britain’s subsidised plant has suffered repeated delays. In 2007 the IEA called for 20 plants to be under way by 2010—a goal that seems certain to be missed. CCS’s boosters now talk of the first full-scale plant being ready by 2015 or so.

Al Gore, America’s green conscience, does not see CCS working commercially “in the near term or even the medium term”. Sam Laidlaw, the boss of Centrica, a British utility, thinks it will take at least 15 years, and probably 20, to roll out CCS plants in large numbers. By contrast, Centrica is keen to invest in nuclear plants right away, without any subsidy. Greenpeace argues that CCS will never be competitive, since other low-carbon technologies, such as wind power, are already cheaper and becoming more so as time passes. It is hard to square these views with the G8’s ambition for widespread CCS by 2020, or the IEA’s call for 200 plants by 2030.
Some sceptics feel so strongly they have started airing advertisements of their own to lambast CCS. In one of them, an engineer with a hard hat and a clipboard promises a tour of a “state-of-the-art clean-coal facility”. He pushes open a factory door to reveal a patch of barren scrubland; the factory, it turns out, is just a façade. “Amazing!” he shouts, gesturing at the empty space. It is a fairly accurate portrait. For the moment, at least, CCS is mostly hot air. 

2AC leaks
A 1% leak outweighs any environmental benefit

The Economist 9
(March 5, 2009, The Economist,  “Trouble in Store”, http://www.economist.com/node/13226661  , FS)
Greenpeace, a pressure group, argues that it is impossible to be certain that carbon dioxide will not eventually leak out of the ground. Carbon dioxide forms an acid when it dissolves in water. This acid can react with minerals to form carbonates, locking away the carbon in a relatively inert state. But it can also eat through the man-made seals or geological strata intended to keep it in place. A leakage rate of just 1% a year, Greenpeace points out, would lead to 63% of the carbon dioxide stored in any given reservoir being released within 100 years, almost entirely undoing the supposed environmental benefit.
2AC increases fuel dependence
Even if CSS does work the CP is insufficient and it prolongs fossil fuel dependence, even optimists concede the tech is 20 years away

Science Daily 7

(June 12, 2007, Science Daily,  “Carbon Capture And Storage To Combat Global Warming Examined”, http://www.sciencedaily.com/releases/2007/06/070611153957.htm  , FS)
 ''We need thousands of projects,'' Benson said. ''That's the kind of thing that will only happen if there are global policies to address these issues. That's the number one critical thing.''

With the proper development, Benson believes that carbon sequestration could be ripe for industry in the next 20 years.

'A family of solutions'

Critics of carbon sequestration argue that the technology will divert attention from research on long-term clean energy options, such as renewable power. Worse, they fear it will prolong fossil fuel use, if fossil fuels from some stationary sources can be used more cleanly.

But the researchers continually emphasize the need to adopt other technologies in addition to carbon sequestration. ''Geological sequestration is going to be one of a family of solutions for addressing the greenhouse gas issue,'' said Zoback. Energy efficiency and renewable energy are already feasible today and also can define the long-term energy picture, he said 

2AC AT: algae
CP fails—unfeasible energy, water, and land requirements—at best it reduces emissions by only 1%

Anderson and Newell 3— *PhD in economics and visiting researcher at the University of California Energy Institute AND **PhD in public policy with a concentration in environment and resource economics

(Anderson, Soren and Newell, Richard ,    January 2003, Resources for The Future, “Prospects for Carbon Capture and Storage Technologies”,   www.rff.org/documents/RFF-DP-02-68.pdf    , FS)

Flue gases from industrial processes could be fed directly into ponds containing high concentrations of microalgae, which can convert solar energy to biomass at about 1% to 3% efficiency—though bioengineering and other technological improvements promise higher efficiencies (Herzog, Drake, and Adams 1997). Biomass grown using this method could be harvested and converted to fuels, displacing some fossil fuel consumption. Unfortunately, this process would have high water, natural solar energy, and land requirements—a 500 MW power plant would need 50 to 100 square km of pond area—and these types of inputs are not generally found in the same locations as power plants. Further, even with enormously high flue gas concentrations of CO2, only about 54% of a power plant’s annual CO2 production could be captured (Ormerod, Riemer, and Smith 1995). Thus, this option could displace perhaps only 1% of total current U.S. emissions, though in more favorable climates it may be possible to capture a significantly greater portion of power plant emissions for bioconversion to fuels (Herzog, Drake, and Adams 1997). With typical solar radiation levels and current technology, costs have been estimated at $350/tC avoided, though they could potentially fall to $150/tC under ideal conditions (Ormerod, Riemer, and Smith 1995). 

1AR increases fuel dependence
Turn—CCS increases fuel consumption

The Economist 9
(March 5, 2009, The Economist,  “Trouble in Store”, http://www.economist.com/node/13226661  , FS)
The problem with CCS is the cost. The chemical steps in the capture consume energy, as do the compression and transport of the carbon dioxide. That will use up a quarter or more of the output of a power station fitted with CCS, according to most estimates. So plants with CCS will need to be at least a third bigger than normal ones to generate the same net amount of power, and will also consume at least a third more fuel. In addition, there is the extra expense of building the capture plant and the injection pipelines. If the storage site is far from the power plant, yet more energy will be needed to move the carbon dioxide.
1AR not feasible
CCS is unfeasible—costs, tech, and leaks 

The Economist 9
(March 5, 2009, The Economist,  “Trouble in Store”, http://www.economist.com/node/13226661  , FS)

Despite all this enthusiasm, however, there is not a single big power plant using CCS anywhere in the world. Utilities refuse to build any, since the technology is expensive and unproven. Advocates insist that the price will come down with time and experience, but it is hard to say by how much, or who should bear the extra cost in the meantime. Green pressure groups worry that captured carbon will eventually leak. In short, the world’s leaders are counting on a fix for climate change that is at best uncertain and at worst unworkable. 

CCS fails—empirically costs and tech hurdles will be too high even with government support
The Economist 9
(March 5, 2009, The Economist,  “Trouble in Store”, http://www.economist.com/node/13226661  , FS)
Estimates of the total cost vary widely. America’s government, which had vowed to build a prototype plant called FutureGen in partnership with several big resources firms, scrapped the project last year after the projected cost rose to $1.8 billion. Philippe Paelinck, of Alstom, an engineering firm that hopes to build CCS plants, thinks a full-scale one would cost about €1 billion ($1.3 billion).

In 2005 the Intergovernmental Panel on Climate Change, a group of scientists that advises the United Nations on global warming, came up with a range of $14-91 for each tonne of emissions avoided through CCS. Last year, the IEA suggested that the price for the first big plants would be $40-90. McKinsey, a consultancy, has arrived at an estimate of €60-90, or $75-115.

Either way, that is more than the price of emissions in the European Union: about €10 a tonne. America does not have a carbon price at all yet. A bill defeated last year in the Senate would have yielded a carbon price as low as $30 in 2020, according to an official analysis. So CCS might not be financially worthwhile for years to come.
Analysts assume that the price of emissions will rise, as governments impose tighter restrictions, and that the price of CCS will fall, as engineers learn how to do it more cheaply. The IEA, for example, predicts CCS will cost just $35-60 per tonne of emissions reductions by 2030. McKinsey foresees a price of €30-45 when the technology is mature, some time after 2030.

Fingers crossed

But these estimates entail some generous assumptions. McKinsey, for example, imagines that CCS plants will break down no more often than normal coal plants, despite their more complicated machinery. It assumes that the average cost of capital for CCS plants will be no more than 8%. And it projects that costs will fall by 12% for every doubling in capacity. That is roughly the same rate as for wind power, even though most of the processes in CCS are already widely used in other industries, suggesting that the scope for improvement is slender.
