***CLIMATE LEADERSHIP***

Climate Leadership Good

A failure to adopt climate oriented policies presents the US as dysfunctional and politicized – wrecks US leadership in other fields as well
ABC 12 (April 1, 2012, “Global Warming Denialism ‘Just Foolishness,’ Scientist Peter Raven Says,” http://abcnews.go.com/blogs/technology/2012/04/global-warming-denialism-just-foolishness-scientist-peter-raven-says/)JCP
America’s Prestige Damaged by Its Climate Denialism; World Has ‘Given Up’ on Hoped-for U.S. Leadership

“Two years ago,” Raven added in his email, “the world was hoping for U.S. leadership on this question, global climate change, and now it has pretty well given up, with us as the only hold-out nation on the science.”

An extensive “disinformation campaign” in the United States about the scientific solidity and gravity of manmade global warming has been described in detail by a number of academic analyses and extensive professional journalistic enquiry.

For example, “Merchants of Doubt: How a Handful of Scientists Obscured the Truth on Issues From Tobacco Smoke to Global Warming,” by Naomi Oreskes and Erik M. Conway, details how ideological, political and fossil fuel industry interests have been able to confuse and intimidate many leaders in legislature and media.

Author and journalist Ross Gelbspan, who directed a Pulitzer Prize-winning investigation at the Boston Globe, was one of the first professional journalists to describe fossil fuel industry efforts to delay government regulation on greenhouse gas emissions as long as possible.

“They don’t expect or need to win any debate,” he says, “they just want to keep the appearance of a debate going.”
(This reporter has observed, in the years since first focusing on the story of global warming in 2004, that the tiny handful of so called “skeptic” scientists with any pretense to credibility on the subject has not increased in number.)

What Gelbspan and others describe as a massively funded and cynical PR campaign to confuse and intimidate appears to have greatly increased in the years since Gelbspan described it in his books “The Heat Is On” (1997) and “Boiling Point” (2005.)

(Gelbspan still maintains an extensive website is at www.heatisonline.org )

Intimidation of media leaders, notably those professing to provide professional journalism, is described by Gelbspan and other analysts as proceeding from a “false politicization” of the issue — notably in the adoption by one of America’s two major political parties, the Republicans — of an anti-climate science agenda. This, they suggest, may have meant that some editors and news executives feared that if they covered manmade global warming with the scale and focus the science would seem to require, that it would, at least to some American audiences and readers, have appeared necessarily partisan. Whatever the cause, America’s vigorous anti-climate science campaigns, amplified by political rhetoric and, so far, defeating federal legislative efforts, has dismayed European and other leaders grappling with the highly destructive impacts of rapidly advancing climate change. 

U.S. Now Geopolitically Isolated on Climate; Many Display Frustration and Anger at American Stance; Europe, the Moral Leader Now Looks East for Solutions

This reporter has been surprised over the past year at the degree to which European leaders have been willing to go on the record excoriating the failure of American leadership in the face of the enormous global climate crisis.

At the recent annual global climate summit, held in Durban, Alden Meyer of America’s Union of Concerned Scientists, told ABC News that he now sees among negotiators from Europe and many other countries “not just tremendous frustration, but anger” at the American stance on climate.

“The U.S. is geopolitically isolated now on climate,” Meyer said. “The E.U. is still the moral leader in this, and has been at least since the (1992) Rio Summit on environment.”

Achim Steiner, the head of UNEP (United Nations Environment Programme) told ABC News that, in the absence of American leadership on this global crisis, Europe is now “looking east” — particularly toward China — to try to figure out what a solution might look like.

Also dovetailing with this and Peter Raven’s assessment that “the world has pretty much given up” on American leadership in climate, Christiana Figueres, the head of the UNFCCC (United Nations Framework Convention on Climate Change) used even stronger language, speaking of the “tragedy” of the U.S. position:

“The tragedy of the position that the U.S. is taking is that not only does it act here in a way that is not particularly ambitious, but the more tragic part about it is the U.S. is cutting off its possibilities to be a leader in this field, to be a leader in green technology (and thus) to create jobs,” Figueres said. “The U.S. is losing leadership to China.”

Climate Leadership D

Climate leadership theory is false – it doesn’t cause success in international negotiations and having high emissions actually gives a country more leverage in negotiations

Eckersley 11 - Professor and Head of Political Science in the School of Social and Political Sciences, University of Melbourne, Australia. She was previously a public lawyer, and a lecturer at Monash University until 2001. She studied at the University of Western Australia, Cambridge University, and did a PhD at the University of Tasmania (Robyn, September 2011, “DOES CLIMATE LEADERSHIP MATTER?,” http://law.anu.edu.au/COAST/events/APSA/papers/89.pdf)JCP
Nonetheless, there are certain common purposes that cannot be effectively realised without the support of Great Powers, which in this case study also happen to be the major emitters. Yet the US’s ‘success’ at Kyoto in negotiating flexibility instruments, and especially its success at Copenhagen in shaping the new architecture of the Copenhagen Accord, is best understood as success in bargaining, rather as an example of climate leadership. The US’s clear capacity to make a difference has placed it in a strong position to block negotiations and neutralise the climate leadership ambitions of other developed states. In effect, at Copenhagen, the US’s (and China’s) emissions power has overshadowed what Manners has called the EU’s ‘normative power’ (Manners 1992). However, the US has not managed to redirect the ultimate purpose of the climate negotiations or undermine the principles of CBDR, which are reaffirmed in the Copenhagen Accord and still provide the benchmark for judging climate leadership performance. CONCLUSION In this paper I have argued that a leader is an actor or group of actors that performs a socially recognised role in facilitating the achievement of a shared social purpose in a particular constituency. Given the scale of change required to move towards a low-carbon global economy, state climate leaders are necessarily transformational leaders, and their performance and recognition as international leaders, and their ability to attract followers, may be considerably enhanced by climate leadership at the domestic level by including sub-national governments, market actors, civil society actors and social networks. 14 This understanding of leadership sheds light on the modest success of the EU as a climate leader, and the US’s general failure as a climate leader, throughout the negotiations. Leadership should not be conflated with success in bargaining in international negotiations. The US’s influence in the post-2007 negotiations is mainly a function of its ‘emissions power’ which it has used to lower expectations about what the climate regime may achieve. 

US leadership in climate is unnecessary – the world is acting effectively despite counterproductive US political policy

CEPR 12 –Center for Economic and Policy Research co-founded by economists Dean Baker and Mark Weisbrot. Our Advisory Board includes Nobel Laureate economists Robert Solow and Joseph Stiglitz; Janet Gornick, Professor at the CUNY Graduate School and Director of the Luxembourg Income Study; and Richard Freeman, Professor of Economics at Harvard University (May 6, 2012, “The World Needs More of the United States Leadership on Global Warming, or You Can Say Absolutely Anything in the Washington Post,” http://www.cepr.net/index.php/blogs/beat-the-press/the-world-needs-more-of-the-united-states-leadership-on-global-warming-or-you-can-say-absolutely-anything-in-the-washington-post)

"Finally, imagine a world in which a poorer country such as China becomes the world’s largest economy. The Chinese government’s willingness to lead on issues such as climate change and nuclear non-proliferation would probably pale in comparison with the leadership America provides today — yet one more reason Beijing will not supplant Washington anytime soon."

Yes, that is an accurate quote. Bremmer thinks the world needs the United States' leadership in dealing with global warming.

Just in case you have not been able to get news for the last 15 years (stranded in Antarctica or on some Pacific island without Internet access), the United States has been the most important force blocking any action to restrict greenhouse gas emissions. The most progress the world has ever made in this area was when George W. Bush explicitly said that the United States was not interested in taking part in the Kyoto Agreement. This allowed the other wealthy countries to move forward with a plan involving binding caps on emissions. The world would do much better without the sort of "leadership" that the United States has been showing in this area. 

Treaties Alt Cause
Failure to ratify treaties is a massive alt cause to US environmental leadership – even if we meet climate obligations dozens of other ignored treaties kill leadership
Knox 12 – professor of law at Wake Forest University (John, January 20, 2012, “Reclaiming Global Environmental Leadership,” http://www.progressivereform.org/CPRBlog.cfm?idBlog=FB9153F2-ABFE-3CF2-8053EAF1ED929DB8)JCP 

For more than a century, the United States took the lead in organizing responses to international environmental problems.  The long list of environmental agreements spearheaded by the United States extends from early treaties with Canada and Mexico on boundary waters and migratory birds to global agreements restricting trade in endangered species and protecting against ozone depletion.  In the last two decades, however, U.S. environmental leadership has faltered. 

The best-known example is the lack of an effective response to climate change, underscored by the U.S. decision not to join the Kyoto Protocol.  But the attention climate change receives should not obscure the fact that the United States has also failed to join a large and growing number of treaties directed at other environmental threats, including marine pollution, the loss of biological diversity, persistent organic pollutants, and trade in toxic substances. 

Today CPR publishes Reclaiming Global Environmental Leadership: Why the United States Should Ratify Ten Pending Environmental Treaties.  My co-authors and I show the importance of ten treaties and urge the Obama Administration and Congress to work together to ratify them.  Unlike the Kyoto Protocol, these treaties do not generally raise difficult partisan issues.  They were all negotiated with substantial U.S. input, and they all provide clear benefits to the United States – or they would if only the United States belonged to them. 

To take just one simple example, if the United States responds to an oil spill in Antarctica, it has no assurance that it will be repaid by the nation or company that caused the problem.  One of the treaties pending ratification, the Antarctic Liability Annex, provides a system through which those who respond to environmental emergencies in Antarctica are compensated by those who cause them.  Because of its capability to respond to emergencies in the hostile conditions there, the U.S. government is far more likely to receive payments than to make them.  And, indeed, the Liability Annex reflects bipartisan U.S. proposals.  Its negotiation was begun under Bill Clinton and completed under George W. Bush, and it was sent to the Senate for its advice and consent by Barack Obama. 

This bipartisan support is typical of these treaties.  All ten of these treaties have been signed by a presidential administration -- five by Republican administrations and five by Democratic administrations.  For the United States to join the treaties, however, signature is not enough.  In most cases, the Senate must provide its advice and consent by a two-thirds vote, and some treaties require implementing legislation to be enacted by both houses of Congress.  Here, the process has broken down.  In some cases, presidential administrations have failed to urge prompt approval of an agreement or to propose implementing legislation.  In others, the Senate or Congress as a whole has failed to act despite encouragement from the Executive Branch.  Although the reasons for inaction vary from treaty to treaty, the delays are alike in that they are all too long.  The average time since signature is 13 years, and the average time they have spent pending in the Senate is more than eight years.  

Ratifying these treaties wouldn’t be onerous or expensive, and none of the agreements would require major changes to U.S. law or erode our sovereignty. In fact, the failure to ratify the agreements harms our national interests.  The treaties reflect U.S. proposals and positions and are a product of negotiations and brokering by our past administrations.  By failing to join the treaties, the United States is not taking advantage of the benefits for which it negotiated, including being able to make claims to the resource-rich continental shelf off the U.S. coast, reducing marine pollution affecting U.S. waters, and ensuring U.S. access to foreign plant gene banks.  The failure to ratify the agreements also prevents the United States from fully participating in their ongoing interpretation and implementation, which often involve issues that directly affect the United States.

The failure to join the treaties also undermines global environmental protection.  Several of the environmental treaties are among the most widely ratified treaties in history, strongly supported by our closest allies.  In every case, the regimes these treaties have established are less successful without U.S. membership than they could be with the full engagement of the country with the largest economy and the largest environmental impact.  In short, the United States is abdicating its historic role as the leader in efforts to protect the global environment. 

***SOLVENCY***

CCS Failure Kills Clean Tech

CCS is impossible - its catastrophic failure will hurt the credibility of all clean energy tech

McKillop 12 ​ - Former chief policy analyst, Division A Policy, DG XVII Energy, European Commission, (Andrew, March 22, 2012, “The Crazy World Of Smart Grids And Carbon Capture,” http://www.marketoracle.co.uk/Article33730.html)JCP
While the oil-intensive but deindustrialized countries of the West show mounting signs of stress at the prospect of more and further oil price rises, and China moves ever onward on its oil-intensive industrial path racking up huge trade surpluses while paying for all the oil it wants, the twin sideshow of smart grids and carbon capture still has some headroom, in some countries. The main problem, however, is that CCS is almost certainly impossible, and smart grids will be fantastically expensive.

This problem especially concerns Europe, increasingly alone and apart in the world and operating what its major trade partners - the US, China, India, Russia, Brazil and others - call an attempt by Europe to use climate change fear as a trade weapon and tool for shutting out competitors from Europe's markets.

The latest spark point has concerned European plans to levy new greenhouse gas taxes and charges on airlines flying into or over Europe.

The reasons why Europe has taken a hardline, even a strident line on climate change are complex and range across European cultural history, its energy resource endowment and historical energy development, political change in Europe since the 1970s, its world trading power, and Europe's energy industries with their need for new markets. Other reasons also exist for this hardline, including social change in Europe, and others.

The net result however is simple: big government spending on will-o'-the-wisp projects. One recent example brings together UK network operator National Grid and oil services company Petrofac with US power project developer Summit Power as lead candidates in a competition to win a £1 billion government contract to build a carbon capture and storage (CCS) project in the UK. The actual amount of CO2 to be captured relative to UK totals, and even more extremely when related to global emissions (the UK emits 0.75% of the global total of about 35 bn tons a year) are vanishingly small. The maximum possible impact this project, if it was built and if it captured CO2 as hoped, would in no conceivable way reduce or mitigate global warming and climate change.
http://www.guardian.co.uk/news/datablog/2011/jan/31/world-carbon-dioxide-emissions-country-data-co2#zoomed-picture

This is known. The question is: why is CCS still touted by some governments and some coporations as a vital future need ? Linked with another extreme high cost solution or alternative to current electric power systems - smart grids to transport electricity from renewable sources - the combined effect is a further loss of credibility for any and all energy projects and policies, in a wide range of countries.

SMART POWER AND DUMB POLITICS

The aims and objectives of smart grids are already the spiraling focus of thousands of Internet sites, business conferences and meetings, even PhD research programs in universities. They can seem good on paper, they can seem an interesting area for business development - if somebody else pays.

That somebody else is inevitably electricity consumers either direct, through their power payments, or through governments by way of state taxes and borrowing to pay for CCS and smart grids. There is no secret or alternative ! Current projects Europe, the US and Asia are sometimes massive and also look good on paper, but actual action on the ground is fantastically small scale.

The two - CCS and smart grids - are very often rolled together, for example due to both being entirely dependent on the upstream policy concept that global warming is a crisis, massive spending is needed to mitigate it, and this spending will above all and almost exclusively feature the electric power sector. This will be radically shifted to renewable energy ro generate power and, being intermittent, will need smart grids to handle constantly varying power supplies.

This can seem simple, but on the ground in the real world is another kettle of fish. Taking only the 2012-2020 period, spending in Europe to achieve the goals of the Dec 2008 EU climate-energy package of policies and programmes featuring a radical energy shift is estimated at anywhere from about 450 to 650 billion euro - if it is possible to achieve the goals of these policies.

The upstream politics of global warming is also now a complex subject - with a rearview mirror edge. Gone are the days when Al Gore could stride  the global conference circuit, picking up $100 000 for a 40-minute talkshow. The December 2009 Copenhagen climate summit was a tragic event - for global warming free riders and the corporate lobby pushing CCS and alternate energy as urgent and critical to Humanity's future. Loss of credibility and public support to the basic idea that CO2 emissions cause climate change is the rule in all countries, and with it there is mounting political opposition.

WHAT WOULD SMART GRIDS DO ?

 The favoured explanation is maximising flexible responsive demand to varying supplies of electricity in order to maximise supply from renewable based generation, and from decentralised generation that could or might be integrated in national programmes for achieving clean energy goals. Above all, to make demand "flexible" this would need the leveraging of smart metering from a technological curiosity to massive widespread use: in South Korea, current power system planning seeks total coverage of the country with smart metering by 2020, and 50% by 2016. Several European countries have goals almost as high as this, but the impact on power prices and average power bills - or on electric power and distribution company earnings - will be high.

Responding to the always present threat of oil shock and the failure of energy plans in most OECD countries to address the issue of oil saving and substitution, the smart metering lobby includes the target of  accommodating the growth of electric vehicle fleets as another major reason why smart meters must become a way of life.

Anybody who has followed my MO articles on electric cars can quickly understand this so-called alternative to oil is a dead duck on arrival:

http://www.marketoracle.co.uk/Article31636.html

The basic role of smart metering is to ration electricity, by price, to when it can be generated. How this relates to car owners needing to charge their electric cars every weekday night, to travel to work the next day, is hard to see. To be sure, inventive corporate minds can imagine stand-alone car recharging centres, similar to the Better Place business model, but these centres will need power supplies. Going further up  the fantasy scale, mass scale electric car fleets can be claimed as offering a future National Battery Pack, with millions of car batteries becoming a sort-of utility scale power storage system.

FINANCING CCS AND SMART GRIDS

The most elusive part of any PPT from promoters of either is how they can be financed, with the CCS part of the duo first needing extreme high research and development spending to produce a technologically viable process or method of CCS. Cost outlines for CCS achieving a rate of capture of say 5% of present emissions of CO2 in major emitter countries can be found, but firstly assume the process can be made technologically possible. No figures on "how much would it all cost?" have any credibility, due to this first hurdle.

For smart grids there are much harder-edged cost figures, even utility and power distribution company spending plans, in most EU27 countries and in several non-European OECD countries. More complex however, smart grids only concern local or final power distribution and do not concern wide-area power transport - which is also an inevitable need if renewable electricity is going to dominate power production. While local and final user smart grids can be relatively "cheap", especially if this only concerns smart metering of final users, wide-area super grids able to transport huge amounts of power with minimum losses only exist in the mind, because their costs will be astronomic.

CCS = Lie
“Clean Coal” is a propaganda-based myth - even the few authors not explicitly tied to coal have been bribed by fake organizations created by the coal lobby
Brown 6/3- Associate Professor of Environmental Ethics, Science and Law at Penn State University. This piece was originally published at the Penn State Climate Ethics blog. It was reprinted with permission (Donald, June 3, 2012, “The Ethics Of ‘Clean Coal’ Propaganda,” http://thinkprogress.org/climate/2012/06/03/494130/the-ethics-of-clean-coal-propaganda/)JCP
For over a decade the coal industry has funded campaigns designed to convince Americans that coal can be burned without adverse environmental impacts. These campaigns raise troubling ethical issues. In fact, as we shall see, these campaigns have often been misleading and deceptive in several different ways.

This deception is classic propaganda because propaganda presents facts selectively to encourage a particular synthesis, or uses loaded messages to produce an emotional rather than a rational response to the information presented. Although many entities on both sides of an issue who are trying to persuade the general public to think a certain way will frequently resort to the use of propaganda, as we shall see, deceptive propaganda is particularly morally odious when it engages in lying or lying by omission. A lie by omission occurs when an important fact is left out in order to foster a misconception. The clean coal propaganda has frequently engaged in propaganda that must be understood as lying by omission, if not outright lying. It is also lying by omission about something which is potentially very harmful, making the lies even more morally abhorrent

Given that academies of science around the world have concluded that climate change is a huge threat to millions of people around the world, that coal is the dirtiest of fossil fuels currently used for electricity generation in regard to climate change, that there are no commercial scale coal-fired power plants in the United States now nor likely to be in wide-spread commercial operation for decades capable of actually removing heat trapping gases, a fact not revealed in TV commercials funded by the clean coal campaign, this campaign which implies that coal is “clean” is deeply misleading about likely harmful and dangerous human activities. In other words, this is deception with huge potential adverse consequences for life on earth and ecological systems on which life depends.

Some TV commercials funded through clean coal campaigns visually or verbally reference clean coal without acknowledgment that coal combustion could be considered clean only if new unproven technologies for reducing greenhouse gas emissions from coal combustion are widely deployed. Other commercials contain often vague references to clean coal technologies that could in theory reduce greenhouse gas emissions if commercial scale of these technologies is determined through future research to be environmentally benign and economically feasible. None of these commercials, however, reveal that there are serious open questions about whether geologic carbon sequestration or other unproven greenhouse gas emission reduction technologies for use with coal combustion will be proven to be environmentally acceptable and economically viable at commercial scale. The New York Times reported this month that there is new evidence that carbon capture and storage, the technology most frequently considered to be the best hope for reducing greenhouse gases from coal combustion, may not be economically viable because of cheaper and abundant amounts of natural gas. (Wald, 2012)

Claiming that coal is clean because it could be clean if a new technically unproven and economically dubious technology might be adopted is like someone claiming that belladonna is not poisonous because there is a new unproven safe pill under development that sometime in the future might be economically affordable and that may be taken with belladonna to neutralize belladonna’s toxic effects.

Who has been behind this campaign? According to Source Watch, these campaigns were initially created by the Center for Energy and Economic Development (CEED) in 2000. CEED also created Americans for Balanced Energy Choices (ABEC), a multimillion-dollar public relations campaign aimed at emphasizing the importance and downplaying the environmental impacts of coal-fired power production. CEED was founded by Peabody Energy, Arch Coal, Southern Company, and DTE Energy (Source Watch, 2012a). ABEC’s members also have included mining companies, electric utilities, and railroad companies. The CEED was merged with Americans for Balanced Energy Choices (ABEC) to form a new coal industry front group, American Coalition for Clean Coal Electricity, on April 17, 2008 (Source Watch, 2012a).

In addition to funding misleading TV commercials, on May 25 Think Progress reported that the coal industry has also recently funded AstroTurf efforts, that is fake grass roots campaigns, to give the false impression at public hearings that ordinary citizens oppose proposed EPA regulations that would regulate CO2 from coal-fired power plants. (ThinkProgress, 2012). According to ThinkProgress: “Apparently unable to find real activists, the coal industry paid AstroTurfers $50 to wear pro-coal t-shirts at an Environmental Protection Agency hearing focused on the agency’s first-ever carbon standards for new power plants.”

The creation of AstroTurf groups around carbon energy issues has been a known tactic of the climate change disinformation campaign that began in the 1990s and a tactic which is itself ethically problematic because an AstroTurf group’s very purpose is to hide from the general public the real parties in interest.

The practice of using AstroTurf groups is expressly prohibited by the code of ethics of the Public Relations Society of America (PRSA, 2012) This code requires that PR professionals expressly identify real sponsors of PR activities (PRSA, 2012). Because front groups and AstroTurf organizations usually are designed to hide the real parties in interest, an ethics advisory of the Public Relations Society on these practices proclaims that it is unethical for PR professionals to represent front groups and/or other deceptive or misleading descriptions of goals, tactics, sponsors, or participants. (PRSA advisory, 2012) This advisory specifically includes AstroTurf groups as an unethical front group activity covered by the ethics advisory. (PRSA advisory, 2012)

Defenders of the clean coal campaign will sometimes argue that the clean coal campaign is simply an exercise of the coal industry’s right to free speech. Although free speech is to be strongly protected, speech which tells untruths about very harmful behavior is morally odious. This is the moral basis for the understanding that people are not free to yell fire in a crowded theater. In fact, the clean coal campaign is more like someone in a theater shouting that there is no fire who has no factual basis for claiming that no fire exists when smoke first appears in the theater.

And so, the clean coal campaigns cannot be understood as a responsible exercise of free speech but as deeply deceptive disinformation. It is deceptive for two reasons as we have seen.

First, the implied claim that coal combustion is environmentally clean is not true. It is also not true that new technologies capable of sequestering CO2 from coal fired power plants will likely be in widespread operation in the near future according to a recent article in the New York Times that explained that coal combustion that relies upon carbon sequestration may not be economically viable given competition from other fuel sources and additional costs of geologic carbon sequestration (Wald, 2012) .

Second, the failure to disclose who the real parties in interest are behind front groups, AstroTurf campaigns, and those who show up at public events claiming that coal is clean are tactics meant to deceive.

Given what is at stake with climate change, these are deceptions about potentially very, very harmful human activities.

There would be no problem with coal industry calls for public support for research that could make coal combustion environmentally acceptable, yet even such campaigns should reveal that there are open questions about whether these technologies if developed can economically compete with other fuel options.

From the standpoint of climate change, new technologies that would allow coal combustion without greenhouse gas emissions would be an important positive step to achieve urgently needed greenhouse gas emissions reductions. However, as we have seen, there are very open questions about whether these technologies will be technically and economically feasible at commercial scale. There are no doubt places in the world that geologic carbon sequestration that traps heat-trapping gases will work, yet there are serious questions about whether these technologies are technically feasible in many places of the world that do not have the right geology needed to seal in the CO2 and prevent if from escaping into the atmosphere nor the large spaces needed to bury the huge volumes of CO2 that are created in coal combustion. However, probably a bigger barrier to widespread deployment of this technology is whether these technologies can be deployed at acceptable cost.

CCS is a lie – their cards are written by industry advocates trying to get grants, the technology doesn’t work now and never will

Vincent 12 – currently works at Greenpeace Australia, studied climatology at Monash University and then spending several years working for various environment and aid organisations before getting a job doing research for Greenpeace in 2006 (Julien, 16 May 2012, “Carbon Capture A Costly Pipe Dream,” http://newmatilda.com/2012/05/16/carbon-capture-dead-and-buried)JCP
Try saying this phrase out loud: "carbon capture and storage is the potential solution to coal-fired power internationally". An incredulous smirk might appear on your face, but saying the phrase is simple enough. It certainly did the trick for Martin Ferguson, who rattled off the line on Monday.

Talking up the promise of carbon capture and storage (CCS) is easy. Actually making it happen is a different story. Politicians and the fossil fuel industry have promised that CCS is on its way, but they can’t enjoy the benefit of the doubt forever. Proof is required to show that we’re talking about a concept that has real merit as a large-scale energy option and not just a cheap political excuse.
Greenpeace has released a new report called "Dead and Buried: the demise of carbon capture and storage". It shows how attempts to demonstrate commercial-scale CCS have been marred by failure. Community opposition, economic and technical difficulties and a lack of serious private investment have meant that every attempt to build a commercial-scale CCS power station has fallen over. As a realistic option for future power generation, CCS only exists as rhetoric.

CCS is a very expensive political excuse, paid for by taxpayers. Billions of dollars of public funds worldwide are currently tied up in programs designed to support CCS, when this money could be used to enable real, clean, renewable energy solutions that have already been available for years. Australia’s own $1.68 billion CCS Flagships program is one of the most absurd attempts to justify CCS.

A Victorian company called HRL has been trying to build a new power station that runs on gasified brown coal. HRL’s project, Dual Gas, has been dubbed "clean coal" because it would use technology that makes brown coal burn with the emissions of black coal.

Surprisingly, HRL also describes Dual Gas as a CCS project, which doesn’t stand up to scrutiny. HRL just want to commercialise their gasification technology and aren’t really bothered with CCS. When they first applied to the Howard government for funding in 2006, their proposal didn’t include CCS.

After being prompted by the government to include CCS in their plans, HRL re-submitted their application and made a "plausible argument" for capturing CO2. They subsequently won a $100 million grant.

Three years later, HRL applied to the EPA for works approval. But all their CCS plans amounted to was a claim that the plant would be "capture ready" and space would be set aside on the site of the power station to accommodate CCS, should it ever materialise.
A pre-feasibility study into pre-combustion carbon capture was done last year, but it wasn’t the result of HRL’s effort. The $3.5 million study, referred to in HRL’s works approval application, was in fact paid for by the taxpayer.

Perhaps the clearest indication that HRL aren’t bothered about CCS is the fact they have indicated a desire to get out of the project after one maintenance cycle (which would be about four years after it is built).

Despite this distinct lack of enthusiasm for carbon capture and storage on HRL’s part, Dual Gas is now a part of CarbonNet, a Victorian Government effort that has been included in the Federal CCS Flagships program.

CarbonNet intends to create pipeline infrastructure that can transport up to a million tonnes of CO2 per year. Its first challenge is to actually be relevant. That means having new sources of CO2 to take and transport. The three million tonnes of carbon pollution HRL’s project would generate makes it a perfect match for CarbonNet.

In fact, Dual Gas has been dubbed "the most promising emissions source for the CarbonNet project", even though another document acknowledges "the carbon capture component of the project is not a high priority at this stage".

At the time, it probably made sense to reinforce the purpose and value of two speculative projects by attaching one to the other. But after Dual Gas made a statement on 16 April that work on the power station project was to be frozen, attaching Dual Gas to CarbonNet might prove as strategic as a struggling swimmer tying themselves to a passing submarine.

Let’s hope it happens. Between HRL’s Dual Gas and the Victorian Government’s CarbonNet, over a quarter of a billion dollars in taxpayers’ money is set to be sunk into project that will deliver little more than a dirty, expensive and unnecessary power station, and a great big pipe stretching right across Gippsland.

Climate change is far too urgent for this. We don’t have the time or money to fritter about with the coal industry’s pipe dream. Calling CCS dead and buried could be just what we need to redouble our focus and efforts on real, renewable energy solutions to climate change, and stop hoodwinking our coal communities into believing that coal can ever be clean.

Clean coal is an industry lie to avoid energy regulations – it doesn’t work and even if it did it would be impossible to transport the enormous quantities of CO2 we produce every day, building the necessary pipelines and storage systems would likely take over 100 years

Meigs 11 - editor-in-chief of Popular Mechanics, former executive editor of National Geographic Adventure (James B., July 14, 2011, “The Myth of Clean Coal: Analysis,” http://www.popularmechanics.com/science/energy/coal-oil-gas/4339171) JCP

Until now. Just in time to skirt the various plans to cap or tax CO2, coal is getting rebranded. The new buzzword is "clean coal"--and it's being portrayed as the high-tech, low-emissions fuel of the future. Senators John Kerry, D-Mass., and Lindsey Graham, R-S.C., recently wrote a New York Times op-ed piece calling for the United States to become the "Saudi Arabia of clean coal." U.S. energy secretary Steven Chu has called on his counterparts around the world to promote the "widespread affordable deployment" of clean-coal technology. A current climate bill in the U.S. Senate proposes a complex regime of taxes and subsidies intended to cut America's greenhouse gas emissions by 20 percent by 2020. But the bill effectively gives the coal industry a pass on cutting emissions until "sufficient commercial-scale" clean-coal technology has been deployed. Why try to reduce our dependence on coal today, the reasoning seems to be, when fabulous, guilt-free clean coal is just around the corner? 

There's just one problem with this scenario: Coal will never be clean. It is possible to make coal emissions cleaner. In fact, we've come a long way since the '70s in finding ways to reduce sulfur--dioxide and nitrogen-oxide emissions, and more progress can be made. But the nut of the clean-coal sales pitch is that we can also bottle up the CO2 produced when coal is burned, most likely by burying it deep in the earth. That may be possible in theory, but it's devilishly difficult in practice. 

Carbon dioxide is not some minor byproduct of coal combustion. Remember your high school chemistry: When coal burns, oxygen from the air combines with the carbon in the coal in an exothermic (heat-releasing) reaction. Because of the addition of oxygen, the resulting CO2 weighs more than the carbon alone--which means that each pound of coal produces about 2.5 pounds of CO2. Keeping that CO2 out of the atmos-phere requires a process known as carbon capture and sequestration (CCS). It works by forcing the exhaust from a power plant through a liquid solvent that absorbs the carbon dioxide. Later, the solvent is heated to liberate the gas, much the way a bottle of soda releases its dissolved CO2 when opened. The CO2 is then compressed to about 100 times normal atmospheric pressure and sent away for storage. 

So far, so good. But CCS has two major hurdles. First, it consumes energy--a lot of it. While estimates vary, a coal-fired power plant would have to burn roughly 25 percent more coal to handle carbon sequestration while producing the same amount of electricity. That would mean a vast expansion in mining, transportation costs and byproducts such as fly ash. 

But that's the easy part. The harder challenge would be transporting and burying all of this high-pressure CO2. American Electric Power recently began a CCS project at its Mountaineer Plant in West Virginia. The operation captures a few hundred tons of CO2 a day. That's a start--but a typical 500-megawatt power plant produces about 10,000 tons daily. Collectively, America's coal-fired power plants generate 1.5 billion tons per year. Capturing that would mean filling 30 million barrels with liquid CO2 every single day--about one and a half times the volume of crude oil the country consumes. It took roughly a century to build the infrastructure we use to distribute petroleum products. Could we build an even bigger CCS infrastructure of pumps, pipelines and wells quickly enough to hit the ambitious targets the climate bill envisions? Serious plans to engineer--much less finance--such a vast project aren't even on the table. 

Here's a final problem: We don't know if the gas will stay buried. We could easily spend hundreds of billions injecting CO2 into the earth only to have it start leaking out again in a few decades. None of this means that CCS is impossible to achieve. But it is a dangerous gamble to assume that it will become technically and economically feasible any time soon. 

At the moment, the Senate's climate bill is on the back burner. And many Americans remain dubious about both the causes and the appropriate solutions for global warming. (Recent revelations that several climate scientists apparently tried to squelch legitimate debate certainly don't inspire confidence.) But concern over greenhouse gas emissions will continue, and the pressure to regu-late them is growing. Wouldn't it be a shame if we created a policy that burdens American consumers with higher energy prices and yet does virtually nothing to reduce our CO2 emissions? By embracing the clean-coal myth, that lose-lose scenario may be exactly what we stand to achieve. 

Sadly, although it might make little economic or scientific sense, the political logic behind clean coal is overwhelming. Coal is mined in some politically potent states--Illinois, Montana, West Virginia, Wyoming--and the coal industry spends millions on lobbying. The end result of the debate is all too likely to resemble Congress's corn-based ethanol mandates: legislation that employs appealing buzzwords to justify subsidies to a politically favored constituency--while actually worsening the problem it seeks to solve. 

The focus on mythical clean coal is particularly frustrating because practical, cost-effective alternatives do exist--and I don't mean just wind and solar power. Natural gas is plentiful in the U.S., and gas-fired power plants produce only about half as much CO2 as coal. Not only that, but once it's ready, the CCS technology envisioned for coal plants would be even more effective if used with natural gas. Tiny gas-fired cogeneration plants in individual homes could also help. Because these mini electrical generating systems use their waste heat to drive the homes' climate control systems, they avoid the huge energy losses involved in making power at distant facilities. This technology exists today. Nuclear power is another proven, low-CO2-emitting option--and despite public fears, U.S. nuclear plants have been paragons of safety compared to the harm done by coal-fired plants. 

CCS is a pipe dream and a lie – it will never be completed and never be used, it is merely a charade for coal companies to maintain public support and get government funding to continue to destroy the environment
Vincent 12 - currently works at Greenpeace Australia, studied climatology at Monash University and then spending several years working for various environment and aid organisations before getting a job doing research for Greenpeace in 2006 (April 2012, “Dead and buried: The demise of carbon capture and storage,” http://www.greenpeace.org/australia/PageFiles/419418/CCS_Report_FINAL_lores.pdf)JCP
A few years ago you could be excused for thinking that a new era was beginning for coal technology. As awareness grew of the impact of carbon pollution on the world’s climate, coal-fired power faced an “adapt or die” moment. What followed was a flurry of activity: announcements of pilot projects, impressive websites and slick marketing gave the impression that the coal industry was hard at work developing Carbon Capture and Storage (CCS) technology. Some bold claims were made about the potential of CCS. One prediction stated that “by 2030, CCS could be one of the most important carbon abatement technologies 1 ”. The International Energy Agency projected the construction of 3,400 CCS projects across the globe (i.e. 90 per year on average) by 2050 in order to halve global carbon pollution.

However, the reality is that CCS has been an abject failure. Every attempt to construct a large-scale project has fallen over, revealing numerous technical, economic, social and regulatory risks that should sound alarm bells for potential investors. As the risks mount, the timeframe for when commercial-scale CCS power stations arrive slips further over the horizon. 

Even one-time advocates of CCS have begun to dismiss the technology. Former Energy and Resources Minister Ian Macfarlane had supported CCS as a member of the Howard Government, but said in 2009: “The reality is, you are not going to see another coal-fired power station built in Australia. … You can talk all the stuff you like about carbon capture storage, that concept will not materialise for 20 years, and probably never”.

This report describes the numerous risks that are preventing commercial -scale CCS power stations from ever becoming a realistic energy option. It shows how these risks have been borne out as the coal industry has attempted to make CCS happen. 

The report then draws on research conducted for Greenpeace by the Institute of Sustainable Futures, University of Sydney 4 , demonstrating the immense economic and technical undertaking that would be required if government aspirations for CCS were based in reality. 

Australia is one of many countries faced with the challenge of reducing carbon pollution while replacing an aging fleet of power stations. Decisions will be made in the coming years that determine our energy future for decades to come. CCS has proven itself to be a useful public relations exercise for the coal industry, buying a few more precious years of social acceptance and allowing new dirty power stations to continue to be built. But the charade cannot be allowed to continue. 

This report makes is clear that the game is up. The CCS myth was always a dangerous distraction from real, clean, renewable energy solutions. It needs to be laid to rest once and for all. And, having pronounced it dead and buried, we need to accept that there is no such thing as “clean coal” and the only safe energy future requires a rapid shift from coal to renewables – nationally and internationally. 

***NO MODELING***

China

China won’t model CCS – any development they do will be exclusively for the purpose of exports not domestic use
Wilson 12 - lead North American CCS analyst for Bloomberg New Energy Finance. She has published extensively on the drivers of CCS markets, global public funding expenditures for CCS projects and US and Canadian policy. Cheryl is also leading Bloomberg New Energy Finance’s industry-first coverage of CO2-based enhanced oil recovery as a driver of CCS(Cheryl, 17 Jan 2012, “CCS in China: capturing CO2 or capturing the technology market,” http://www.globalccsinstitute.com/community/blogs/authors/cwilson64/2012/01/17/ccs-china-capturing-co2-or-capturing-technology-market)JCP
One of the main goals of the government-supported pilot programme is for Chinese companies to develop experience with diversified CO2 capture technologies and build international partnerships. At least nine foreign companies are working with 14 domestic companies on research and pilot projects. Chinese firms gain exportable operational and technical experience for markets where CCS will develop well before it does in China, in North America and Europe. Foreign partners not only build cheaper pilot projects but secure useful relationships in the event that a domestic CCS market develops.

These pilots are aimed not just at developing expertise, but lowering the cost of capture. We have all heard goals of about US$50/tCO2 for post-combustion capture in China in a decade – while Bloomberg New Energy Finance estimates for first-mover projects, the levelised cost of CO2 abatement is more in the range of US$80-120/tCO2 for coal post-combustion capture. If Chinese companies could get capture costs to $50/tCO2, the potential would exist for a tech export market.

But unlike the solar and wind markets, a domestic CCS market in China is unlikely any time soon. Growing energy demand in China is unparalleled anywhere else in the world and at least for now, any CCS development will be shaped by the country’s broader energy goals: the aim to develop more efficient uses of coal and to increase energy security.

Even if China develops CCS they won’t use it – they don’t care about emissions and the efficiency reductions are too high to be worth it
Pakiam 10 - senior political analyst at ESI [Energy Studies Institute in Singapore] (Geoffrey , ESI Bulletin, Vol. 3, Issue 2, November 2010.“The Real Drivers of Carbon Capture and Storage in China,” http://www.esi.nus.edu.sg/news/2012/02/09/the-real-drivers-of-carbon-capture-and-storage-in-china)JCP
Carbon capture and storage (CCS) is now widely viewed as imperative for global climate stabilisation. Coal is the world’s fastest growing fossil fuel, and coal combustion is now the largest single source of anthropogenic CO2 emissions.

China’s coal sector is the world’s largest and the rapid industrialisation of China is inexorably tied to the same process that fuelled the West’s development - burning coal. International Energy Agency (IEA) projections suggest that China will have 1,332 gigawatts (GW) of coal power generation capacity by 2030, compared to 583 GW in the US and EU combined.

This trend presents a forceful case for the development and wide dissemination of technologies that can decouple coal consumption from CO2 emissions. The leading candidate technology to do this is carbon capture and storage (CCS). Indeed, IEA climate mitigation scenarios call for CCS in China to supply 20-25% of its total emissions reductions, and over 60% of those reductions will need to be applied to coal-fired power plants.

The stark reality is that China’s incentives for being at the forefront of CCS technology learning do not translate into incentives to massively deploy CCS in power plant applications as climate mitigation goals would have it.

A few CCS projects are now being developed for the Chinese market. The first major CCS projects in China - Shenhua’s coal-to-liquids (CTL) project in Ordos, Inner Mongolia, and the GreenGen integrated gasification combined cycle (IGCC) plant in Tianjin - have progressed rapidly because they explore technology with implications for China’s long-term energy security. However, in the case of crucial post-combustion technologies which do not have potential benefits for fuel security, China has been slower to undertake major projects and is eager to spread risks across international partnerships.

The strategic logic of Shenhua’s CTL project is all about using coal to hedge against oil import dependence. Integrating CCS into CTL processes would further boost security of oil supply by providing high purity CO2 streams with little additional capture cost, as these streams would be pumped into declining oil reservoirs for enhanced oil recovery (EOR). However, CCS for CTL has limited relevance to global CO2 mitigation goals. CTL is not a major source of emissions in China compared to current and future coal-fired power. In addition, the CCS-CTL process essentially results in a transport fuel that is roughly net equivalent in carbon emissions to oil. In any case, project owners are only likely to pursue these capital-intensive CTL-CCS projects where EOR opportunities exist to provide stable revenue streams over long-time horizons.

CCS technology integrated with IGCC, as envisioned by GreenGen, is now the major focus of state-supported CCS for power plants in China. The main advantages of CCS with IGCC are the high combustion efficiencies of IGCC and the relative ease of its CO2 capture compared to postcombustion CO2 capture processes (where the CO2 partial pressure is much lower and hence capture is more complicated and expensive). The drivers for making IGCC power plants a state priority are again rooted in energy security concerns, as well as co-benefits from reduced local pollution and synergies with chemicals production. The potential direct benefits to Chinese energy security through higher energy efficiency and the development of potentially lucrative domestic intellectual property (IP) explain why the Chinese government is funding GreenGen. The information that GreenGen provides the Chinese government about IGCC costs and associated CO2 capture will be crucial as China prepares the roadmap of its power generation build-out beyond 2020. CCS currently remains an afterthought relative to the more strategically important goal of developing IGCC.

China is leveraging international support for developing CCS, especially in cases where domestic benefits are less clear. These projects have tended to progress at a slower rate than those inherently motivated by China’s security interests. While all of these projects certainly represent useful research efforts, they do not represent a level of investment comparable to the Shenhua and GreenGen projects (see Table 1).

China’s interests are not well aligned with installing post-combustion capture on its biggest source of emissions - the existing 600 GW fleet of conventional coal plants. The implementation of CCS in the present-day Chinese power sector presents two special impediments: the structure of the power market and the supply chain for coal. While China now has mature coal markets increasingly exposed to international prices, China’s central planning apparatus, the National Development and Reform Commission, keeps tight control over electricity prices in China in order to meet overarching political priorities. This means that the Chinese power market cannot internalise increased costs, making it nearly impossible for it to deploy a commercially viable CCS model on its own. In 2008, much of the Chinese power market could not even bear the cost fluctuations of its primary input - coal.

Moreover, CCS costs extend beyond the power sector to the entire coal value chain. Adding CO2 capture reduces generation efficiency by 20-30%. We estimate that CCS at scale in China, as prescribed by the IEA Blue scenario, would demand approximately 200-300 million tons of additional coal production per year. Beyond obvious additional cost increases for generators, ramping up coal production to these levels would require new mining capacity, rail infrastructure, port expansions and shipping capacity - investments on a massive scale - to maintain the paramount objective of cheap and reliable electricity. Costs would be well in excess of 100 million RMB (15 billion USD). CCS would also likely come at the expense of some investments in local wind, solar and nuclear power. These other alternatives enhance China’s diversity of energy supply, whereas CCS does not.

Global investments in CCS have been deterred by a number of key factors, including technological and regulatory uncertainty, high costs and the lack of clear carbon policies that could provide a steady revenue stream for capital-intensive CO2 capture. In the Chinese context, additional barriers exist. The country’s increasing involvement in CCS projects should be understood in the context of its overarching energy security agenda, rather than climate change considerations. The highest priorities are security and diversity of fuel supplies, cheap and reliable electricity, and development of domestic intellectual property for key energy technologies. While these drivers are likely to foster the development of China’s CCS demonstration efforts, they do not translate into incentives to deploy CCS at scale in power plant applications where they are most needed. Fundamental and interrelated Chinese interests - in energy security, economic growth and macroeconomic stability - directly argue against large-scale implementation of CCS in China, unless such an implementation can be almost entirely supported by outside funding.

India

Barriers prevent CCS development in India – they are more concerned about increasing access than decreasing emissions
Gibson 12 - Capacity Development Manager at the Global CCS Institute (Alice, “CCS too much for India for now?,” http://www.globalccsinstitute.com/community/blogs/authors/alicegibson/2012/02/16/ccs-too-much-india-now)JCP
The Global CCS Institute is pleased to be working with The Energy and Resources Institute (TERI) in India to develop an Indian CCS Scoping Study and Capacity Assessment. The first consultation workshop as a part of this study was held on 25 January in New Delhi. It was very useful for myself (Capacity Development Manager) and Barry Jones (General Manager – Policy and Membership) to hear firsthand some of the views and concerns from Indian stakeholders. Unsurprisingly, they share some of the major concerns that other countries – particularly developing countries – have regarding CCS, including:

Safety issues – particularly around CO2 transport and injection, and the potential for leakage.

The energy penalty – with more than 280 million people without access to electricity, the energy penalty effectively means a need to increase coal production for no increase in electricity output and makes CCS less enticing than renewable options, particular solar.

There is however an interest in CO2 re-use.


Barry’s opening presentation focused on the ‘global status of CCS’, highlighting the fact that there are 74 large-scale, integrated projects around the world in either the planning or operational stages. Of these, eight are already operational and seven are in construction (including two power station projects). The level of engagement and questions suggested a fair degree of existing knowledge, but also a desire for more information on a range of issues.

India won’t implement CCS – tons of things have to happen to incentivize policymakers who don’t care about emissions as much as access
Doig 9 - senior climate change advisor at Christian Aid with the assistance of Rudra Kapila of the University of Edinburgh and Hannah Chalmers and Matthew Leach of the University of Surrey (Alison, October 2009, “Capturing India’s Carbon,” http://www.christianaid.org.uk/images/carbon-transfer-report-oct09.pdf)JCP
Context for India 


Economic growth in India has led to a rise in energy demand, which in turn has led to an increase in overall CO2 emissions, as the vast majority of its energy has been supplied by fossil fuels. More than 70 per cent of India’s carbon emissions come from the burning of fossil fuels, a signiﬁcant proportion of them from coal-ﬁred power plants. 

To reduce dependence on coal and increase diversity, Indian policymakers are increasingly interested in promoting energy efﬁciency and renewables. Although these can be expected to reduce annual emissions of greenhouse gases, they are motivated much more by the need to increase the security of supply and meet the country’s escalating fuel needs. 

More than 600 million Indians live without electricity and more than 700 million still use traditional biomass as their primary cooking fuel. Despite a government target of electrifying all villages by the end of the decade, more than half of rural households in India still lack electricity. This is holding back development in these areas. One way of ﬁlling this energy gap would be to develop ‘off-grid‘ renewable energy schemes that are managed locally and provide electricity and fuel for such things as lighting, cooking, telecommunications, heating, pumping water and operating machinery. These are an important alternative to grid-based systems. Any plan to transfer technology from rich to poor countries should consider how best to meet the needs of India’s energy-poor. For the vast majority, who have no access to the electricity grid, CCS will not solve their problem. For India – and other developing countries – to adopt low-carbon energy technologies they will need incentives, including:

• a clear international climate change regime


• industrialised countries taking the lead on demonstrating and implementing low-carbon technologies

• technology training and development for India, so that it can make and implement its own decisions about low-carbon technologies 

• assured ﬁnancial support from rich countries, both up-front and into the future.

Technology cooperation should open choices to allow India to make its own decisions, not demand any speciﬁc action of India.

Europe
Europe won’t model or use CCS – public backlash, conservative government shifts and past failures destroy credibility
NYT 12 (January 16, 2012, “Growing Doubts in Europe on Future of Carbon Storage,” http://www.nytimes.com/2012/01/17/technology/17iht-rbog-ccs17.html)JCP

MADRID — The European Union’s long-term energy plans to abate global warming while still burning fossil fuels hinge on proposals to capture carbon dioxide emissions and store them in deep underground rock formations. Yet weak support for the untested technology is putting Europe in the rear ranks of its development.

Two carbon capture and storage projects in Germany and Britain were canceled last quarter, and many of the remaining projects will probably share that fate this year, imperiled by a mix of regulatory objections, a lack of money, public opposition to the possible geological risks and broader uncertainty about strategies to slow climate change.

By 2020, Europe will have at most six, and more probably four, of the 12 demonstration plants that were supposed to be running by 2015, experts and officials say.

“The program will deliver four to six projects, tops, and some say that’s optimistic,” said Eric Drosin, a spokesman of Zero Emissions Platform, an umbrella group representing private and public partners involved in carbon capture and storage, also known as C.C.S.

Christoph Weber, an expert on low-carbon economy and a professor of management sciences and energy economics at the University of Duisburg-Essen in Germany, said Europe “would have to spend a lot more money than projected initially to get utilities to say that the business is not the best, but worth going for.”

Still, Europe, an early leader in developing the technology for use outside the oil industry — which injects carbon dioxide into aging oil fields to bolster production — remains bound by its climate change targets. Delayed deployment of the technology could make it significantly more expensive to meet a target, agreed on by heads of state in 2009, to cut greenhouse gas emissions at least 80 percent from 1990 levels by 2050. It would also increase dependence on nuclear power, a tall order given Germany’s rejection of nuclear energy.

“There is no long-term role for fossil fuels in Europe’s future energy mix unless C.C.S. is deployed,” the European Union’s energy commissioner, Günther Oettinger, warned last month.

Spain could be a case study of failed ambitions. It is one of Europe’s worst laggards in the pursuit of carbon dioxide emission targets, and Spaniards as a whole do not share the concerns voiced in some countries about the geological security of the technology. The country also has mainstream political support for revitalizing its coal industry and a more stable regulatory framework than many of its neighbors.

In 2006 the government set up the Fundación Ciudad de la Energía, known as Ciuden, a research facility in the Bierzo, a mountainous coal mining region of northwestern Spain.

Ciuden was to develop a technology for collecting waste carbon dioxide from the burning of local coal, cooling it to a liquid and pumping it for indefinite storage into underground caves or porous rock formations.

Three years later, along with two private partners, it received a grant for 180 million euros, or $228 million, to build a pilot plant, to be followed by an industrial-scale plant for completion by 2015.

But the demonstration plant is now unofficially mothballed for lack of committed public and private money. Endesa, one of the biggest utilities in Spain, which was to build a 500-megawatt coal-burning power generator integrating Ciuden’s technology, has said it will not make any formal decision on the project until later this year.

An industry ministry spokesman in Spain’s new conservative government said the company had shown little interest in pursuing the program and the government itself had yet to make up its mind what to do.

The former Socialist Party administration, meanwhile, was scarcely more active. Despite the debt crisis, it subsidized the renewable energy industry with nearly 7 billion euros in 2011, most of it directed to solar power, but it provided no more money for the demonstration project.

Adding carbon capture technology to a power plant raises the capital cost by 30 to 100 percent, according to the Global C.C.S. Institute, an Australian government research center created to share global knowledge about the technology. That translates into an average of 1 billion to 2 billion euros, depending on the size of the plant. The technology also makes plants less efficient, reducing power output 20 percent.

***POLLUTION TURN***

1NC Pollution Turn

CCS decreases SO2 Aerosols and massively increases NH3 and NOx emissions
AirClim 11 – The Air Pollution and Climate Secretariat is a joint venture between four Swedish environmental organizations to inform the public about pollution changes, these include Friends of the Earth Sweden, Nature and Youth Sweden, Swedish Society for Nature Conservation, World Wide Fund for Nature Sweden (December 2011, “CCS could also impact air pollution,” http://www.airclim.org/acidnews/2011/AN4-11/ccs-could-also-impact-air-pollution)JCP
Carbon capture and storage (CCS) involves capturing carbon dioxide released by power stations and other industrial sources, and burying it deep underground. A new report from the European Environment Agency (EEA) shows that in addition to keeping an important greenhouse gas (GHG) out of the atmosphere, this technology will lead to benefits and trade-offs for air pollution.

According to the EEA study, CCS technologies require approximately 15–25 per cent more energy depending on the type of technology used, so plants with CCS need more fuel than conventional plants. This in turn can lead to increased direct emissions occurring from facilities where CCS is installed, and increased indirect emissions caused by the extraction and transport of the additional fuel.

While emissions of sulphur dioxide (SO2) from power plants are predicted to fall when CCS is used, those of particulate matter (PM) and nitrogen oxides (NOx) emissions are expected to increase in line with the amount of additional fuel consumed if no additional measures to reduce emissions are installed. Ammonia (NH3) is the only pollutant for which a significant increase in emissions is expected to occur, with emissions potentially increasing by a factor of three or more.

A case study is also presented that quantifies and highlights the range of GHG and air pollutant life-cycle emissions that could occur by 2050 should CCS be widely implemented in power plants across the European Union.

Aerosol emissions actually reduce warming – less CO2 + shading effect means it has a larger effect than reducing CO2 would
NPR 11 – Citing Natalie Mahowald, climate researcher, Cornell University (November 11, 2011, “Air Pollution: Bad For Health, But Good For Planet?,” http://www.npr.org/2011/11/11/142218650/air-pollution-bad-for-health-but-good-for-planet) JCP

Cleaning up the air, while good for our lungs, could make global warming worse. That conclusion is underscored by a new study, which looks at the pollutants that go up smokestacks along with carbon dioxide.

These pollutants are called aerosols and they include soot as well as compounds of nitrogen and sulfur and other stuff into the air. Natalie Mahowald, a climate researcher at Cornell University, says so far, scientists have mostly tried to understand what those aerosols do while they're actually in the air.

"There are so many different kinds of aerosols and they have many different sources," she says. "Some warm and some cool. But in the net, humans are emitting a lot of extra aerosols, and they tend to cool for the most part."

As we clean up the aerosols, which we really want to do for public health reasons, we are going to be perhaps causing ourselves more trouble in terms of the climate situation.

- Natalie Mahowald, climate researcher, Cornell University

The aerosols reflect sunlight back into space, or they stimulate clouds that keep us cool. But it turns out that's not all they do. These aerosols also influence how much carbon dioxide gets drawn out of the air by plants on land and in the sea.

"They can add nutrients, for example, to the oceans or to the land," Mahowald says. "But also while they're in the atmosphere they can change the climate, and so that also can impact the amount of carbon the land or the ocean can take up. So there are quite a few different ways that aerosols can interact."

In an article published in Science magazine, she concludes that those effects add up to quite a bit. At the moment, aerosols are not only helping reduce global warming by cooling the atmosphere, but they're helping reduce the amount of carbon dioxide that stays in the air once we emit it.

That's good news for now — it means the planet isn't heating up quite as fast as it could. But that's bad news looking down the road a little bit. That's because many aerosols make people sick — heart and lung disease in particular. So some nations are now in the process of trying to rein them in.

"As we clean up the aerosols, which we really want to do for public health reasons, we are going to be perhaps causing ourselves more trouble in terms of the climate situation," Mahowald says.

This is not a brand-new idea. For example, other research has found that switching from coal to much cleaner natural gas might not do much to help with global warming because it would also be reducing the pollutants in coal smoke that help offset warming.

There's a downside to cutting back on emissions, and it may demand a radical solution.


Mahowald's results suggest that reducing those pollutants could be an even bigger problem than realized, when you consider that aerosols help remove carbon dioxide from the air by encouraging plant growth. Hard numbers on this effect are highly uncertain at the moment, but this could turn out to be quite significant.

NOx emissions destroy bio-diversity and cause algal blooms

Sandbach 7 - MSc Ecology, Evolution & Conservation (Lucy, March 2007, “Nitrogen - The Bad Guy of Global Warming,” http://www.thenakedscientists.com/HTML/articles/article/nitrogenthebadguyofglobalwarming1160583306/)JCP
There are two main things that these nitrogen compounds affect: the environment and human health. When nitrous oxide (N2O) reaches the stratosphere it helps destroy the ozone layer, resulting in higher levels of UV radiation and increasing the risk of skin cancer and cataracts. Ironically, when N2O is nearer to the Earth’s surface it can actually make ozone, which can become smog on a still and sunny day. Smog has been linked to respiratory problems, lung damage, increased risks of cancer and a weakening of the immune system.

Smog over Santiago in Chile. This can be caused by nitrogen oxides in the atmosphere.

As well as its tricks with ozone, nitrogen oxides dissolve in atmospheric water to make acid rain, which corrodes stone and metal work and damages buildings. In 1967 a bridge over the Ohio River collapsed due to acid rain corrosion, killing 46 people. But it’s not only building damage that’s cause for concern; plants (including our food crops) and even humans are at risk. Links between acid rain, Alzheimer’s disease and brain damage have been suggested, as well as with many respiratory problems. So, overall, not good news! But the problems extend further. The overuse of fertilisers on fields and of nitrogen compounds in animal feed leads to nitrogen leaching into streams and rivers. Algae, whose growth is usually limited by nitrogen availability, use this flood of nitrogen to grow out of control, leading to big algal blooms. These use up all the oxygen in the water and block out the light, suffocating aquatic life and preventing underwater plants from photosynthesising. Worryingly, nitrate levels in the Norwegian lakes have doubled in the last ten years, and in northern Europe we are depositing nitrogen compounds at over 100 times the natural rate. The outlook for these lakes seems bleak. Returning to the land, higher nitrogen levels in the soil mean that a few plants are able to out-compete the rest. These tend to be plants able to quickly utilise the excess nitrogen for rapid growth, leaving fewer resources and more shade for other species. This can lead to many species of plant becoming extinct, and will in turn have knock-on effects on all the animals, insects and birds that use them. Many species-rich heathlands in the Netherlands have been taken over by species-poor forests for precisely this reason.

Finally, nitrogen oxides contribute to global warming. Although the concentration of nitrous oxide in the atmosphere is considerably lower than that of carbon dioxide, the global warming potential of nitrous oxide is over 300 times greater. So although carbon dioxide causes climate change and its associated problems, nitrogen compounds are arguably worse. They have a greater global warming potential, could lead to more exaggerated climate change problems, and cause havoc with health and the environment to boot! So what can we do about it?

The remedies


Currently, 80% of the nitrogen compounds in the atmosphere are from human sources. This problem is a by-product of our highly technology-driven societies, but therein lies the solution. The same technological innovation can be used to reduce emissions, and catalytic converters can convert nitrogen oxides into harmless nitrogen gas. Legislation can also play a role. In California, large farms with over a thousand dairy cows must now apply to the Air Resources Board for a license, controlling the levels of concentrated leaching from animals. Ultimately though, there is one solution guaranteed to deal with this nitrogen problem: reduce the amount of nitrogen we use to fuel our daily lives. This is all well and good, but as with all solutions to big problems, it’s going to be very, very hard work.

Biodiversity loss causes extinction—comparatively worse than climate change 

Loreau 7 - Full Professor and Tier 1 Canada Research Chair in theoretical ecology at McGill University, Ph.D. from the Free University of Brussels (Michel, “Why should we care about biodiversity? The meeting of ecology and ethics”, Making Peace with the Earth)

We know the factors responsible for the loss of biodiversity in qualitative terms, and sometimes in quantitative terms: changes of habitat (particularly habitat destruction), climate change (which is starting to become a serious problem), so-called invasive species (i.e. exotic species introduced into new regions), the over-exploitation of resources, and finally pollution. Obviously, none of these factors is of natural origin. There is still some discussion, where climate is concerned, of whether the current variability of climate is really due to human beings, or whether it is a natural variability. Where the erosion of biodiversity is concerned, however, there is no debate since everyone agrees that it is of human origin. The main problem is that a large-scale loss of biodiversity is essentially irreversible—even more so than climate change, which is reversible over very long time spans. First, each species is the product of a unique history that is not reproducible—Jurassic Park is not yet a reality. Next, looking beyond the fate of a particular species, in the case of a mass extinction episode, the palaeontological data show that some ten million years were necessary to return to levels of diversity equivalent to those pre-dating the catastrophes; and this new biodiversity is necessarily quite different from the earlier one. This means that in our timescales any reversal of the situation is impossible once a major part of biodiversity is lost. But why should this be a matter of concern? This is the most important question, and there are several kinds of approaches and different answers to it: (1) the ethical approach that holds that the other species have a right to exist, are of intrinsic value and should be respected as such. (2) The cultural or aesthetic approach that sees biodiversity as a natural heritage equivalent to the artistic heritage of humanity. A great deal of money is spent on preserving artistic heritage. Why, then, should we not equally preserve our natural heritage? (3) The more utilitarian—not to say economic—viewpoint that stresses that biodiversity provides us with a whole range of products with a direct utility value (e.g. pharmaceutical products, food and textiles.) A host of examples show us that we depend on a large number of species—many more indeed than is usually thought. Biodiversity is also an important source of innovation, notably in the pharmaceutical field. The discovery of new pharmaceutical substances, particularly in the tropical zones, represents an important economic asset. (4) The more ecological approach—which is the one I shall develop here—that sees biodiversity as underpinning the ecological processes upon which human societies indirectly depend. 

Links

CCS causes a reduction in SO2 emissions as well
Pracht 12 – Administrator at the Water and Climate Center at Wageningen University (Freddy, February 2012, “Carbon capture and storage could affect air pollution,” http://www.sense.nl/articles/7157)JCP
The effect of CCS on the emissions of air pollutants varies greatly according to the pollutant. For instance, degradation of a solvent used in some capture technologies results in ammonia release and therefore increased emissions. There are also positive co-benefits. Sulphur dioxide has to be eliminated from flue gas, partly to avoid corrosion of the CCS system, resulting in reduced sulphur dioxide emissions. The report, from the European Environment Agency (EEA), summarises the most recent research on this subject. The largest increases are expected for nitrogen oxides and ammonia, and the largest decrease for sulphur dioxide. However, emissions of these pollutants, particularly nitrogen oxides, will vary depending on the CCS technology used. Post-combustion technologies may be the least energy efficient, due to the heat and pressure required to process the CO2.

The report also points to the importance of considering indirect emissions from fuel production and transport further along the CCS chain, as; in some cases these sources may be more significant contribute more to total emissions than direct facility emissions. However, the authors stress that most estimates so far are largely based on assumptions or small scale studies rather than actual measurements taken at large-scale CCS sites. The report estimates emissions for the different GHGs and pollutants under four different CCS scenarios in 2050. The first scenario assumes no CCS at all in Europe. Two scenarios assume CCS is applied to all European coal-fired power plants –one assuming the coal is sourced from Europe while the other deliberately contrasting scenario assumes the coal comes from Australia. For the final scenario where CCS is applied to coal, gas and biomass-fired plants using fuel from Europe, emissions were lower than the ‘no CCS’ scenario for all pollutants, except ammonia.

The changes in emissions of air pollutants may be quite significant. A large reduction was seen for sulphur dioxide emissions in the CCS scenarios, compared to no CCS, and PM¬10 emissions were predicted to fall by half. When fuel was sourced from Australia, emissions of some pollutants increased due to the long-distance shipping involved, including nitrogen oxides. Overall, however, the EEA report considers the overall co-benefits of the introduction of CCS to be positive in terms of the reduced emissions of air pollutants. The European Commission has committed to a roadmap for development of a low carbon economy to 2050 and a target of 80-95% reductions in GHG emissions (compared to 1990 levels) by that time. While the Commissions’ 2050 roadmap assumes a significant implementation of CCS, the authors of the EEA report say that any focus on CCS should not delay progress towards the ultimate objective of moving Europe towards a lower-energy and more resource-efficient future economy.

CCS decreases SO2 emissions and increases emissions of Ammonia, PM and NOx

EEA 11 – European Environment Agency (Nov 17, 2011, “What does CCS mean for air pollutants?,” http://www.eea.europa.eu/highlights/carbon-capture-and-storage-could)JCP
What does CCS mean for air pollutants?

CCS technologies require approximately 15 – 25 % more energy depending on the particular type of technology used, so plants with CCS need more fuel than conventional plants. This in turn can lead to increased 'direct emissions' occurring from facilities where CCS is installed, and increased 'indirect emissions' caused by the extraction and transport of the additional fuel.

The EEA report identifies some of the potential benefits and trade-offs for the main air pollutants. It also presents a life-cycle case study for 2050 considering three different scenarios, showing the potential impacts on emissions of air pollutants if CCS were widely implemented in Europe. Key findings include:

Sulphur dioxide (SO2) emissions from power plants are predicted to fall when carbon dioxide (CO2) is captured, as SO2 must also be removed after the fuel combustion stage for technical reasons. Although the extraction and transportation of additional coal will lead to higher SO2 emissions from these stages of the CCS life-cycle, SO2 emissions should decrease overall.

Particulate matter (PM) and nitrogen oxide (NOx) emissions are expected to increase in line with the amount of the additional fuel consumed if no additional measures to reduce emissions are installed.

Ammonia (NH3) is the only pollutant for which a significant increase in emissions is expected to occur, with emissions potentially increasing by a factor of 3 or more. The foreseen increase is due to the degradation of the amine-based solvents used to capture the CO2. However, in absolute terms the increase is small compared to existing ammonia emissions in Europe, 94% of which comes from agriculture. Ammonia contributes to acidification and eutrophication of the environment and also can form harmful fine particulate matter when released in the atmosphere.  

CCS causes a dramatic decrease in SO2 Emissions
European Commission 8 (2008, “Mitigating climate change: the role for carbon capture and storage,” http://ec.europa.eu/environment/integration/research/newsalert/pdf/3si.pdf)JCP
The resulting increase in nitrogen oxide emissions, however, is small, estimated at 5 per cent for natural gas powered plants and 24 per cent for coal-fired plants, while at least 80 per cent of the CO2 generated will be captured. Sulphur dioxide is produced mainly by coal combustion. The authors estimate coal-fired power stations equipped with capture technologies are likely to reduce sulphur dioxide emissions by at least 96 per cent. This will be driven by a need to avoid expensive losses of the solvents used to capture CO2.

More important than the impact on individual plants is the effect on projected emissions from the energy sector as a whole when CCS is (a) enabled or (b) made mandatory. Recent work 2 shows that under both scenarios, emissions reduce significantly relative to a business as usual scenario, because of indirect effects such as fuel-switching.

CCS would cause a reduction in SO2 and an increase in NOx and NH3 emissions which leads to soil acidification and eutrophication
Heo 11 (5/14/11, “Implications of Carbon Capture and Storage for Air Quality” http://cedm.epp.cmu.edu/AnnualMeeting2011/Posters/Heo.pdf)JCP
1. Background • Carbon Capture and Storage (CCS) is a potential strategy for reducing CO2 emissions in the future. • Amine scrubbing is one of the most proven CCS technologies currently available [1]. • The major potential environmental concerns of amine scrubbing are spent solvent, amine and NH3 emissions [2]. • A massive deployment of amine scrubbing to coal plants may increase NH3, a PM2.5 precursor. • Nitrogen deposition may increase to contribute to eutrophication and soil acidiﬁcation [3]. 2. Emissions from Amine Scrubbing • NH3 : Amine solvents are lost mostly by polymerization and oxidation. One mole of NH3 is liberated per one mole of amine oxidized. • SO2 : Most SO2 would be removed since SO2 forms heat-stable corrosive salts with amine. • NOx : NOx are not inﬂuenced by amine, but would increase by 30% since a CCS power plant burns 30% more coal to produce the same amount of electricity.

Turns Case
CCS causes an increase in N2O emissions which offsets reductions in CO2 absorption, also increase ammonia emissions
Zamzow 9 – PhD. Center for Science in Public Participation (Kendra, 2009 “CARBON CAPTURE & SEQUESTRATION,” http://www.groundtruthtrekking.org/Documents/UCG/CCS-KZamzow2009.pdf)JCP
Because CCS requires plants to burn more fuel to generate the same electricity, more limestone will be required to remove sulfur oxides (SOx ), and more ammonia will be required to remove nitric and nitrous oxides (NOx ). Although CO2 emissions decrease, ammonia emissions increase as a result of reactions with the amine-based sorbent; NOx emissions also increase with higher fuel consumption. 27 Because nitrous oxide is one of the three major greenhouse gases, gains in CO2 control can be offset by increases in N2O emissions, and by increases in CO2 and methane from increased mining, transportation and construction. Furthermore, higher throughput will also increase the volume of ash and flue gas residue requiring disposal (Table 2)

SO2 Good
Reducing atmospheric aerosol emissions could rapidly accelerate warming

O’Connor 10- Biology major at Marian University (Colleen, April 28, 2010, “Pollution is Good?,” http://marianuniversityscienceblog.wordpress.com/2010/04/28/pollution-is-good/)JCP
Marian University celebrated Earth Week  last week (April 19th-22nd). We even hosted an outdoor movie and taught everyone the importance of recycling!  That same week the EPA put out a report saying that air pollution has dramatically reduced over the past twenty years. To me, that seems like a really good thing, but according to a recent NPR story, clean air could actually be intensifying global warming.

Shocked?  Me too.

But, according to science writer Eli Kintisch, this could be the case.

Why is this so?

Well, there are two kinds of air pollutants: aerosols and greenhouse gases. Greenhouse gases warm the planet, which we are well aware of, but recently scientists have discovered that aerosols actually have a temperature maintaining effect for the earth. Apparently if all man-made air pollution was stopped, global warming could be sped up by as much as a degree Fahrenheit. While greenhouse gases absorb heat, adding to global warming, aerosols actually reflect sunlight away from the earth causing the earth to cool down rather than heat up. By cleaning the air, we’re taking away this stuff away, perhaps adding to the increase in the global temperature. These pollutants still cause health problems, like asthma and respiratory disease, so letting them stay in the atmosphere isn’t necessarily the answer. The scary thing is that we don’t know how much these cooling effects have slowed down global warming. If it’s a lot, then taking the aerosols away could cause a huge problem. This would mean that we’ve been causing a larger warming effect than we originally thought. If not, then it may not be as much of a concern.

2NC Ground-Level Ozone Module

NOx causes ground-level ozone and respiratory problems

EPA 12 (May 25, 2012, “Nitrogen Dioxide,” http://www.epa.gov/air/nitrogenoxides/)JCP
Nitrogen dioxide (NO2) is one of a group of highly reactive gasses known as "oxides of nitrogen," or "nitrogen oxides (NOx)."   Other nitrogen oxides include nitrous acid and nitric acid. While EPA’s National Ambient Air Quality Standard covers this entire group of NOx, NO2 is the component of greatest interest and the indicator for the larger group of nitrogen oxides. NO2 forms quickly from emissions from cars, trucks and buses, power plants, and off-road equipment. In addition to contributing to the formation of ground-level ozone, and fine particle pollution, NO2 is linked with a number of adverse effects on the respiratory system.

Ground level Ozone creates positive feedbacks, turns warming, causes a collapse of biodiversity, malnutrition and substantial negative economic impacts via the agriculture sector
Emberson et al 11 - senior research associate from Stockholm Environment Institute at the University of York along with , 2 Fuhrer, J., 3 Ainsworth, L., 1 Ashmore, M.R from Bern University, Agroscope Reckenholz-Tänikon Research Station ART, Zürich, Switzerland and USDA ARS Global Change and Photosynthesis Research Unit, Urbana, IL 61801, USA (“Biodiversity and Ground-level Ozone ,” https://www.cbd.int/doc/emerging-issues/Emberson-et-al-Biodiversity-and-Ground-level-Ozone-2011-013-en.pdf)JCP
Ground level O3 impacts on biodiversity 

Recent meta-analyses comparing Northern temperate trees exposed to current ambient concentrations of O3 compared to charcoal-filtered air suggest that currently O3 is decreasing net photosynthesis of trees by 11% (Wittig et al. 2007) and a 7% decrease in tree biomass (Wittig et al. 2009). A limitation of extrapolating these data to mature forests is that the estimates are largely based on individual, young trees growing in a noncompetitive environment, and extrapolation of results from seedlings may not be appropriate for predicting the response of mature trees and forests to O3 (Chappelka & Samuelson 1998). However, since forest vegetation and soils store more than 50% of terrestrial carbon (Dixon et al. 1994) the negative effects of O3 on forest productivity have implications both for biodiversity as well as for the global carbon cycle and climate change (Felzer et al. 2005; Sitch et al. 2007). Grasslands are highly diverse, multi-species communities, with a wide range of productivities. Therefore, predicting the response of grasslands to O3 is complex, dependent upon both the sensitivities of individual species and the mutualistic interactions, competitive interactions, and specific microclimatic conditions, which may influence individual O3 responses. While experiments have documented that elevated O3 decreases grassland productivity (Volk et al., 2006, Bassin et al., 2007a), other experiments with established temperate (Volk et al., 2011), calcareous (Thwaites et al., 2006) and alpine grasslands (Bassin et al., 2007b) have shown that NPP of these systems is relatively resilient to rising O3. Species also have been shown to respond differently to O3 depending on competition (Scebba et al., 2006) and O3 can have carry-over effects on growth and overwintering of grassland species (Hayes et al., 2006). Ozone also has more subtle changes in carbon assimilation, leaf longevity, and biomass partitioning of grassland species, suggesting that grassland productivity may decline in the longer term in response to O3 (HTAP, 2010). 

Ground level O3 impacts on Ecosystem Services associated with biodiversity 

Carbon sequestration 

Semi-natural grassland ecosystems often host large species numbers, but are also known for high soil C-contents that may be sensitive to environmental disturbance. Ozone taken up by plant leaves alters the ecosystem C-balance directly through effects on photosynthetic C-fixation, plant respiratory C-loss and C-partitioning between different organs, and indirectly via changes in the degradation of plant-derived litter due to altered residue chemistry and changes in soil microbial activity. The net effect is often assumed to be a reduction in the C-balance indicating a loss of soil C sequestration, but experimental evidence obtained under realistic field conditions is scarce. In a long-term study in species-rich, low productivity mountain grassland with a high soil carbon content, it was observed that coupled effects of elevated O3 on C-fixation and ecosystem respiration did not significantly alter seasonal C balance (Volk et al., 2011), but changes occurring beyond the duration of the experiment or in other grassland ecosystems cannot be excluded. Empirical data have shown that plant response to O3 is modified under other aspects of environmental change that stress plant systems, including other pollutants, atmospheric CO2 concentrations, temperature, precipitation (or soil moisture availability) and N availability. The interactive effects of O3 and atmospheric CO2 concentrations on plants have received much attention (reviewed by Fuhrer 2009), although understanding is far from complete. Increased atmospheric CO2 concentrations reduces stomatal conductance (Ainsworth & Rogers 2007), which subsequently decreases O3 flux into plants (Fiscus et al. 2005). Such reductions in O3 uptake would also lead to increased atmospheric O3 concentrations in the boundary layer; in fact a doubling of CO2 concentration was estimated to increase O3 concentration over parts of Europe, Asia and the Americas by 4-8 ppb during the crop growing season (Sanderson et al. 2007). However, the relationship between stomatal conductance and CO2 concentration may prove to be more complex than often assumed and elevated CO2 may not completely alleviate the adverse effect of O3 (Uddling et al., 2010). There is evidence from long-term field experiments that O3 can significantly alter C cycling and reduce the increase in forest soil C sequestration caused by elevated [CO2] (Loya et al., 2003; Karnosky et al., 2005). However, the scant experimental data on the long-term effects of O3 on soil C fluxes in a range of ecosystems is a major limitation to understanding the impacts of O3 on global C fluxes (Andersen, 2003; Ashmore, 2005). Atmospheric CO2 concentrations and O3 concentrations also have the potential to alter N cycling in forest ecosystems through influences on plant growth and litter production. Generally, CO2 stimulates photosynthesis, leaf and root litter production, while O3 damages photosynthetic tissues and accelerates leaf senescence. The interactions between O3, CO2 and N are complex, and dependent on plant and soil microbial processes, which feedback on N availability (Holmes et al. 2006). 

Hydrological cycle 

As atmospheric CO2 concentration increases in the future, global climate will change. In particular, temperature will increase and precipitation will change, and both are important determinants of stomatal conductance, NPP and uptake of O3. As such, reduced stomatal conductance that occurs in response to elevated CO2 concentrations may enhance water use efficiency of plants, which could help to partly alleviate the effects of reduced rainfall (Leakey et al. 2009). Increased water stress in a warmer climate may also be expected to decrease sensitivity to O3 through reduced uptake (Fuhrer, 2009); however O3 induced-damage to stomatal functioning (Maier-Maercker, 1999; Mills et al., 2009; Wilkinson and Davies, 2009, 2010) might confound this effect. Understanding how combinations of increased temperature, drought and O3 might interact to influence plant transpiration and hence water balance is complicated by our limited knowledge of the processes involved (Arneth et al. 2010). One of the few examples of observational data investigating responses to stress combinations is that collected for a mixed deciduous forest in eastern Tennessee, USA (McLaughlin et al., 2007a). These data suggest an increase in water use under warmer climates with high [O3] with subsequent limitations of growth of mature forest trees and implications for the hydrology of forest watersheds (McLaughlin et al. 2007). There is also limited evidence to suggest that O3 can affect CH4 emissions from peatlands, possibly through O3 causing plants to alter substrate availability to soil microbes or changes in transport of CH4 through vascular plants with aerenchymatous tissue (Toet at el. 2011). The implications of such O3 effects on CH4 emissions could provide important feedbacks since CH4 emissions themselves contribute significantly to predicted increases in global background O3 concentrations (West & Fiore, 2005). Urgency of addressing the issue/imminence of the risk caused by the issue to the effective implementation of the Convention as well as the magnitude of actual and potential impact on biodiversity; Estimates of future O3 vary widely depending on emissions and legislation scenarios. Projections from the HTAP 2010 assessment used mean O3 concentration estimates from 6 global models to assess the implications of emission changes between 2000 and 2050 following the Representative Concentration Pathways (RCP) emission scenarios constructed for IPCC-AR5 (Figure 1). The results suggest changes in surface O3 by 2030 over North America and Europe ranging from changes of about 1 ppb in the BAU RCP 8.5 scenario to reductions of about 5 ppb in the cleaner RCP 2.6 scenario. South Asia sees the greatest increases, ranging up to more than 5 ppb for RCP 8.5, while East Asia shows increases of about 2 ppb for RCP 8.5 and reductions of about 4 ppb for RCP 2.6. 

In summary, the future outlook for O3 concentrations is strongly dependant on global and regional emission pathways and as such the urgency to take action to mitigate for O3 impacts on biodiversity depends on which of these pathways of followed. Figure 1. Mean surface O3 changes over polluted regions of the Northern Hemisphere following the four RCP scenarios from 200 to 2050, for further details see HTAP, 2010. Evidence of the absence or limited availability of tools to limit or mitigate the negative impacts of the identified issue on the conservation and sustainable use of biodiversity; Mitigation of O3 precursor emissions (predominantly nitrogen oxides, carbon monoxide and volatile organic compounds including methane) requires changes in industrial, domestic and transport related emissions, often as part of international emission reduction programmes since O3 is a transboundary pollutant. Importantly, the only world region that is making any concerted effort to control O3 concentrations to limit vegetation damage is Europe through work under the UNECE Convention on Long Range Transboundary Air Pollution (http://unece.org/env/lrtap/) and various EU legislative directives. However, still thresholds and targets set by these bodies are exceeded in many locations across Europe with the likelihood that damage to vegetation resulting from O3 exposures will be occurring across the region. The lack of similar international efforts to control O3 precursor emissions in other parts of the world means that many ecosystems are completely unprotected from this strongly phyto-toxic pollutant. Actual geographic coverage and potential spread, including rate of spread, of the identified issue relating to the conservation and sustainable use of biodiversity; Experimental and modelling approaches are currently being used to understand plant responses to elevated O3 and to predict their impacts on global net primary productivity (NPP); however significant gaps in knowledge remain about the interactions of rising tropospheric O3 and other environmental factors including drought, soil nutrient status and variables associated with climate change (e.g., elevated CO2 and rising temperature). While tropospheric O3 is a driver of global warming, other climate changes over the next century have the potential to influence future O3 by modifying the rates of O3 production and destruction in the atmosphere and at the Earth’s surface. For example, increasing atmospheric O3 will negatively impact plant production, reducing the ability of ecosystems to sequester carbon, and thus indirectly feedback on atmospheric CO2 concentrations, enhancing climate change (Sitch et al., 2007). Figure 2 Simulated percentage change in net primary productivity (NPP) between 1901 and 2002 due to O3 effects considering changes in atmospheric CO2 concentration for ‘lower’(upper panel) and ‘high’ (lower panel) O3 plant sensitivity. 

This model has also been used to estimate future impacts of O3 on global productivity, and the results suggest that O3 may offset potential gains in global GPP from rising atmospheric CO2 concentrations by 18 – 34% (Sitch et al. 2007). These results were overlain with the World Wildlife Foundation G200 eco-regions to assess future threats of O3 to biodiversity (Royal Society, 2008). Key biodiversity areas in south and east Asia, central Africa and Latin America were identified as being at risk from elevated O3 concentrations (Figure 3). Figure 3. Global assessment of the projected percent decrease in gross primary productivity due to O3 under the IPCC A2 scenario in 2100 within the World Wildlife Foundation Global 200 priority conservation areas. From Royal Society (2008). While the outputs from these modelling exercises offer the only global estimates for O3 effects on NPP and associated impacts on ecosystem properties and services, there are limitations to these estimates. Still, the models support experimental findings that O3 has had a significant negative impact on terrestrial NPP since the Industrial Revolution, which has important implications for terrestrial carbon storage and global radiative forcing (Sitch et al. 2007). 

Magnitude of actual and potential impact of the identified issue on human well-being; Affects on key ecosystems services will indirectly affect human well-being. There is some evidence that the cultural amenity value of conservation sites may be affected as O3 can impact species of high conservation value (ROTAP, 2011). For example, much of the recent experimental work in the UK has focussed on seminatural plant communities. The diversity of such communities, and the limited data available, make a detailed assessment of the national implications of these findings problematic. While the evidence base is too limited to provide clear conclusions on where ozone may pose the greatest threat to achieving targets for protection of biodiversity, there is an accumulating body of evidence that O3 could have significant adverse effects on communities of high conservation value. BAP Priority Habitats were identified as being at greatest risk from O3 with evidence of adverse effects on key indicator species (ROTAP, 2011). Analyses concluded that there was little evidence of adverse effects of season long exposure to O3 on key species of montane, coastal wetland and heathland habitats although these did show sensitivity in a European assessment (Mills et al., 2007), but there was such evidence for UK woodland and grassland habitats. The information for these latter habitats is summarised in Table 1. For all four of the habitats in Table 1, the European threshold for adverse effects of O3 is exceeded over a significant proportion of the UK area of the habitat, and there is experimental evidence to demonstrate that O3, at relatively low concentrations, can have effects that would reduce the conservation value of the habitat. However, unlike nitrogen deposition, no spatial surveys exist to assess if species richness or species composition is different in areas of the country with higher ozone concentrations; this partly reflects the relatively small spatial gradients in O3 across the countryside and partly the difficulty of defining appropriate O3 exposure metrics (ROTAP, 2011). 

There may also be implications to human health resulting from enhanced atmospheric O3 concentrations caused by reductions in the vegetative sink strength. Such reductions can occur as O3 causes enhanced water loss from the system (see above), drying the soil and leading to a more rapid occurrence of water stress; this will cause the stomates to close reducing O3 dry deposition and leading to a build up of atmospheric O3 concentrations which may impact human health. Magnitude of actual and potential impact of the identified issue on productive sectors and economic wellbeing as related to the conservation and sustainable use of biodiversity; The evidence for negative effects of O3 on fodder production is relatively strong, but it may depend on the type of plant community. Systems with high plant diversity are often low productivity systems due to climatic and edaphic conditions and the lack of nutrient inputs. Hence, reduced fodder production as observed by Volk et al. (2006) may be less important than in higher productivity systems with fewer species such as grasslegume pastures. In such systems significant losses in fodder production have been observed, although resistant species may benefit from the loss of more sensitive community components which compensates for the decline (e.g. Fuhrer et al. 1992). The more relevant observation thus may be a shift in plant species composition as this may have implications for both conservation and fodder quality. Long-term shifts in species composition in semi-natural grasslands with a high conservation value may be mediated through differential effects of O3 on plant water status resulting from a negative effect of O3 on leaf water diffusion, as indicated by results obtained under close-to-natural field conditions (Jäggi & Fuhrer, 2007). More subtle changes in diversity at the genetic level may be caused by micro-evolutionary processes (Kölliker et al., 2008), thus reflecting a possible slow adaptation of some species to O3 stress. 

In North America, experimental studies on semi-natural grasslands have focused on understanding O3 impacts on nutritive quality of forage crops utilized in livestock production and/or as food and habitat for wildlife. These studies have used both FACE and chamber methods, that have exposed herbaceous vegetation (including fodder crops and naturally grown native grasses and forbs) to either ambient or elevated O3 levels (comparing with filtered or ambient concentrations as appropriate). Most studies have been with improved, cool season C3 grasses and legumes though a few studies have also investigated warm season and C4 grasses (Krupa et al. 2004). Results have found a variety of impacts on nutritive quality most commonly assessed in terms of altered concentrations of protein and /or cell-wall constituents such as lignin (e.g. Muntifering et al. 2006b). From such assessments, the forage value of species and communities can be derived using indices such as relative food value (RFV; Muntifering et al., 2006a) and consumable food value (CFV; cf. Krupa et al., 2004). These show that O3 can reduce digestibility and nutritive food value though the metabolic processes underlying O3-induced changes in nutritive quality are likely to be species-dependent, particularly in legumes adapted to a warm season and in C4 grasses (Krupa et al. 2004). Finally, as climate changes so can the incidence and distribution of pests and diseases; since studies have also shown that O3 can mediate such impacts, either by causing toxicity to the secondary stress or by affecting the abundance and quality of the host plant (Flückiger et al., 2002; Fuhrer and Booker 2003; Fuhrer, 2009), interactions between climate and O3 on the prevalence of such secondary stresses should also be considered. 

Interactions may also occur with increased N deposition to N limited ecosystems since insect herbivores are frequently limited by N availability. Additionally, rising atmospheric CO2 concentrations may increase plant productivity at the expense of foliar N concentrations and may increase production of C based allelochemicals, both reducing the quality of the host plant (cf. Flückiger et al., 2002). Unfortunately, data for specific pest, disease and plant species competition interactions are often controversial (Fuhrer, 2009) complicating efforts to project parasite-host interactions under future environmental change. 

A2: Acid Rain

Acid Rain is good – it mitigates the largest source of methane by allowing sulphur-eating bacteria to outcompete archaebacteria

Gutro 8 – Deputy News Chief in the office of Public Affairs at NASA’s Goddard Space Flight Center, Greenbelt, Md. He’s also a meteorologist and manages and writes storm updates for NASA’s Hurricane/Tropical Cyclone webpage. He works with NASA’s News Chief to ensure the quality of news stories on NASA research in Earth science, Astrophysics, Heliophysics and technology done at NASA Goddard. Rob enjoys talking about weather and especially hurricanes. He speaks at schools, museums, and social organizations about NASA’s research on hurricanes. Prior to coming to work for NASA in 2000, Rob worked as a radio broadcast meteorologist at the Weather Channel and was heard on more than 40 radio stations across the U.S. providing forecasts. He also worked for the National Oceanic and Atmospheric Administration (NOAA) as a technical writer, and worked in public affairs for a hurricane season at the National Hurricane Center in 1993. Rob has almost 20 years of radio experience. He was a weekend on-air talent at country music radio stations in Annapolis and Nashville. He also worked in radio in the Boston area, Manchester, New Hampshire and Baltimore, Maryland. From 1993 to 1994 he broadcast forecasts for Baltimore’s National Weather Service office over NOAA Weather Radio. (Rob, 2008, “Scientists Hunt for Acid Rain and Methane in Wetlands,” http://www.nasa.gov/centers/goddard/earthandsun/acid_rain.html)JCP
Depending on how you look at it, something good can always come out of something bad. That's actually the case in a new study on greenhouse gases by NASA scientists and others. The researchers discovered that acid rain inhibits a swampland bacteria from producing methane, a greenhouse gas. 

Methane, a gas that contributes to warming our planet, is produced by natural processes and human activities. Increased amounts of methane and other greenhouse gases in our atmosphere are warming the Earth beyond its average temperature. 

Carbon, heat and moisture are known to influence methane production by members of the Archaea, single-celled creatures. Under normal conditions, these microbes consume organic carbon in the soil for energy and release methane as a byproduct. Wetlands provide an ideal environment for these microbes. When acid rain drops sulfate onto wetlands, another type of bacteria, ones that reduce sulfate are able to outcompete the Archea, limiting the total production of methane. 

Wetlands may produce as much as 320 million tons of methane annually but only about half of that, or 160 million tons, is ultimately released to the atmosphere. The other 160 million tons never makes it to the atmosphere because it is destroyed via oxidation as it moves from wet soils below the water table through dry soil to the surface. Despite substantial oxidation, natural wetlands remain the single largest source of methane emission accounting for about one third of the global annual total methane.

Image to right: Inland wetlands are most common on floodplains along rivers and streams. Scientists have discovered that acid rain actually inhibits a bacteria found in swamplands from producing methane, a greenhouse gas. Inland wetlands include marshes and wet meadows dominated by herbaceous plants, swamps dominated by shrubs, and wooded swamps dominated by trees. Credit: U.S. EPA Region 1/Leo Kenney

"It's a complicated process because multiple factors at microscopic to global scales interact in these processes," said Elaine Matthews, a scientist at NASA's Goddard Institute for Space Studies (GISS), New York. Matthews is co-author of the study on acid rain and methane in wetlands. "The maximum emission of methane from wetlands occurs when conditions are warm and wet, while the biggest reduction in methane emissions is achieved when the location of wetlands, sulfates contained in acid rain, high temperatures and substantial precipitation all come together, to reduce optimal methane emissions from wetlands." These factors vary over time and space. 

According to Matthews, by 1960 these counteracting processes probably reduced methane emission from wetlands to pre-industrial levels. However, methane emission is predicted to rise in response to 21st century climate change faster than sulfate suppression increases, meaning that wetland emissions of methane will begin to rise above those occurring before industrial sulfate pollution began.

In order to determine how the acid rain interacts with methane in wetlands, lead author of the study, Dr. Vincent Gauci of Open University, United Kingdom and his colleagues took to the field. In the U.S., Britain and Sweden they attempted to determine if low levels of sulfate, like those in acid rain, affected methane emissions in wetlands. They applied several quantities of sulfate, similar to the amounts found in acid rain, to the wetlands they were studying. The results, acquired over several years, showed that these low doses of sulfate suppressed methane emissions between 30-40 percent. 

Matthews and climate experts expect methane emissions to increase over the 21st century in response to climate change. They also predict that sulfate levels in rainfall will increase, especially in Asia. The authors have attempted to predict how this ecological balancing act will turn out for the 21st century. 

"When we used all the field data with the NASA computer models and applied it to a global scale, it shows that the effect of acid rain from 1960 to 2030 actually reduces methane emissions to below pre-industrial levels," said Gauci. The effect more than compensates for the increase in methane emission that would be expected as wetlands become warmer. In this way, acid rain acts like a temporary lid on the largest methane source. 

Gauci is cautious about the image presented by acid rain. "We wouldn't want to give the impression that acid rain is a good thing - it has long been known that acid rain damages natural ecosystems such as forests, grasslands, rivers and lakes. But our findings suggest that small amounts of pollution may also have a positive effect in suppressing this important greenhouse gas. Moreover, they point to how complex the Earth system is," he noted.

Most attention has been given to the negative aspects of pollution but if scientists want to understand all of Earth's complexities and make better predictions of future climate we need to understand interactions among a suite of processes that are not always well understood. "That's not to say that acid rain is a good thing. Rather this study illuminates really well how we have to work to understand relationships among microscopic-to-global processes, at the same time that we attempt to represent them in relatively simple ways," Matthews said. 

While sulfate deposition results almost exclusively from human activities, it may serve to delay impacts from the increase of at least one greenhouse gas, methane, in the short term. The study recently appeared in the Proceedings of the National Academy of Sciences.

NASA's Science Directorate works to improve the lives of all humans through the exploration and study of Earth's system, the solar system and the Universe. 

Acid rain can be beneficial – it helps reduce methane from wetlands which stops run-away warming

BBC 4 – citing Vincent Gauci, from the Open University's Department of Earth Sciences (Tuesday, 3 August, 2004, “Acid rain 'could have benefits',” http://news.bbc.co.uk/2/hi/uk_news/scotland/3529726.stm)JCP
Acid rain pollution could be helping to slow down global warming, a study carried out in Scotland has found.

The rain, produced by industrial emissions of sulphur dioxide, has been shown to destroy forests and kill fish.


However, researchers from the Open University, who carried out a study on wetlands in Moray, think it may also have positive effects.

They believe it reduces the amount of the greenhouse gas, methane, produced by natural wetlands.

Methane generation


Methane is produced in large quantities by bacteria breaking down organic compounds in peat.

Like carbon dioxide, the gas contributes to global warming by forming a blanket that prevents heat from the Earth escaping into space.

As the climate gets warmer and wetter, more methane is generated by the microbes.

However, research by Dr Vincent Gauci, from the Open University's Department of Earth Sciences, showed that other bacteria which thrive on sulphur compete with the methane-makers.

Their numbers are so boosted by acid rain that they can significantly reduce methane generation from wetlands.

Dr Gauci, whose findings are published in the journal Proceedings of the National Academy of Sciences in the US, said: "Acid rain has such a big impact that it shuts down 30 to 40% of the methane in wetlands that are affected by this pollution.

"We wouldn't want to give the impression that acid rain is a good thing.

"But our findings suggest that small amounts of pollution may also have a positive effect in suppressing this important greenhouse gas.

"Moreover, they point to how complex the Earth system is." 

**Aff**

Tech Solves NOx

Technology development and EPA regulations through 2016 stop NOx emissions from coal plants – predictive evidence

Sodimate 9 - Powder Handling Specialist For over 30 years, Sodimate has supplied bulk handling equipment and systems for a vast array of industries. We provide a wide range of equipment from conventional flexible screw feeders to completely automated bulk storage silos, discharge and feed system. With over 5000 successful installations throughout our worldwide subsidiaries and agent/representatives network, we have improved numerous applications and industries (2009, “Improving NOx Process Filtration with Minor Investments,” http://www.sodimate-inc.com/Improving-NOx-Process-Filtration-with-Minor-Investments.aspx)JCP
Waste to Energy (WTE), coal fire plants and most glass and steel industries face today major challenges with energy efficiency and pollution emission standards.  Starting in 2010, most NOx (and Sox) emitters will have to comply with the new pollution emission regulations through 2012. Polluters “credit zone” between the east and west coasts can be shared with industries that are not yet fulfilling these regulations, as they are subject to strict review that can lead to costly penalties or plant closure. For example, newer plants that maintain their NOx emissions under the EPA standards will obtain “pollution credits” that they can sell to plants that are struggling or aren’t yet meeting the emission control obligations. This pollution credit transfer is a brilliant solution, but only for a short period of time, as the regulations will harden in 2012 and change again in 2016 and must be complied with by all emitters industries in 2018.

This is to say that not only the industries will have to comply with today’s standards, but also forthcoming  future regulations while thinking ahead to ensure future emissions controls. Credits will be harder and harder to obtain or to exchange, emissions fees will rise, possibly resulting in plants shutting down. NOx emissions require constant filtration and monitoring in order to remain in line with the ever increasing EPA regulations. The efficiency of Flu Gas Treatment (FGT), including scrubber systems (wet, semi-wet, dry) combined with appropriate reagents, (i.e. Powder Activated Carbon (PAC),lime, UREA, or soda ash) are obvious health requirements.  Many different filtering control and monitoring solutions are available, some more costly than others.

Below we will concentrate on cost effective NOx absorption systems, emphasizing on the storage, discharge and feed systems required for FGT and NOx absorption.  

It is not surprising to find WTE and power plants using obsolete/unreliable bulk handling systems that do not and/or won’t comply with the new EPA emissions standards.  It is important to understand the dry chemicals (here PAC) storage and handling issues prior to calibrating the injection system, scrubbers, etc.  PAC is a particularly fine dry powder (±20lb/ft³) and has a tendency to compact while also being sensitive to moisture and temperature.  

A storage silo equipped with soon to be outdated filters, detectors, bin activators and other bulk handling systems might no longer be suitable for newer EPA regulations and even dangerous while processing (causing explosions).  If not correctly updated the NOx absorption could fail to comply with EPA emission requirements, not for the filtration calibration or monitoring, but simply because of unreliable discharge and feed systems.    Some basic updates such as leakage control, filter efficiency, discharge system reliability, feed rate accuracy, and conveying/injection calibration can make a tremendous difference to the monitoring and filtration process control.

The first step to bulk handling system installation is the storage (silo, bins, hopper or big bag). Accurate storage calibration (volume, height, construction material, etc…) is essential to guarantee the product (PAC) storage condition. Weather conditions, storage volume, product density (compacted and aerated) and feed rate consumption are some of the calibration data that will define the storage requirements. We can define the action of bulk chemicals stored into containers in two categories: Mass flow and Funnel flow. 

Mass flow applies to bulk products that easily discharge without any unloading device. This could span from plastic pellets to granules that flow like “liquid”. The definition for mass flow could be “first in, first out” as the first particles loaded into a container will be the first ones to be discharged.

On the other hand the funnel flow effect erratically discharges the product and applies in this case a first in last out phenomena. In other words the dry chemical loaded into a silo will be stabilized and compacted by its own weight. Then when discharging, only the center section of the container will empty creating a funnel effect through the center. Unfortunately, most of the dry chemical stored creates funnel flow and discharges erratically. Therefore, silo unloaders and flow promotion devices have been used over the years to remedy this issue. Three unloading methods are commonly installed: vibration, fluidization, and mechanical. 

Vibration is the simplest way to prevent a funnel flow effect, impactors, vibrators and bin activators can be found in most unloading applications. However, this system might not be suitable for light density material such as PAC and hydrated lime where compaction can become an issue. Some vibrators are connected to a timer and work independently from the feed demand creating high compaction results, bridging and arching at the bottom of the silo cone resulting in the failure of product discharge. The bin activator has excellent results with some applications using an intermediate gasket placed at the bottom of the cone, thus reducing the vibration zone. However, the rubber gasket in contact with abrasive chemicals can leak over a few months, leading to an extremely costly gasket replacement while continuing to compact the product to an extent where bridging or arching persists.

Product compaction resulting from excessive silo vibration

The opposite system to vibrators and bin activators is an air injection system or fluidization. The principle is clever and simple. By injecting fluidized air through a nozzle or air pads into the silo, the dry bulk aerates, decreasing its density and making it discharge as a fluid, thus reacting as mass flow. The main difficulties are to add a pressurized line to the silo with no moisture content. Using fluidized air charged with moisture into a silo with hydroscopic product could lead to disastrous results(clogs air pads, no discharge, product contamination…).

Rat holing effect with fluidization in PAC storage silo

The other issue is rat holing or rat hole effect. If the bulk chemical stabilizes, hence compacts and increases its density for a couple of days/week due to maintenance, holidays or any other outages, when compressed air is injected, the air will react as water and find its easiest way out creating “rat holes”. The injected air will no longer fluidize the dry chemical and instead blow out through the funnels/air tunnels created. Fluidization could also reduce the life cycle of dust filters.

Finally, a reliable unloading solution is the mechanical discharger  which doesn’t contaminate the product (moisture) nor compact it (vibration). It is generally an agitator that turns within the silo cone preventing bridging and arching. It reduces the funnel flow effect by collecting the product remaining on the side of the container to help discharging as mass flow and does not modify the product density to control efficiently the feed and discharge rate. 

Now that the silo and discharge system have been reviewed, one of the most critical parts is the flow rate control and accuracy of the reagent. Mistakes have been made in the past when rotary air locks were combined with bin activator vibrators or air injection system, thus confusing the “rotary valve” as a feeder. The design of the airlock can provide certain volumes of RPM, but using aerators or vibration systems change the product density as well as the discharge rate and consistency.  This results in an erratic flow rate (even with the use of a volumetric screw feeder) that cannot adjust to the NOx emissions monitoring. Therefore an efficient and reliable feed system can be installed to guarantee the appropriate metering of PAC. Mechanical dischargers, arch breakers, hoppers, and loss in weight systems are excellent options and allow easy retrofit and feed control with constant PAC density and throughput. 

The use of a mechanical discharger/arch breaker does not change the density of the product (no aeration or vibrators) and does not require rotary airlocks as it is integrated within both a hopper and feeder.  Furthermore, this system allows the addition of 1,2,3, up to 4 accurate volumetric screw feeders with only one mechanical arch breaker discharger, eliminating a need of bypass or diverters.  In other words, an “all-in-one” system. This is an asset when the EPA standards require a backup line on all FGT processes.

The conveying system, pneumatic or mechanical and injection lances are important for injection but if consistency in discharge and feed rate is controlled, conveying and injection becomes much more reliable. 

Finally, improving the storage, discharge and feed system of the FGT reagents can strongly improve the NOx emissions filtration without changing the downstream process while matching EPA standards. 

Gutro (Acid Rain Good) Indict

Your author thinks that he can talk to the dead
Washington Post 10 (Saturday, October 30, 2010, “NASA worker brings a scientific eye to his hobby: Talking to the dead,” http://www.washingtonpost.com/wp-dyn/content/article/2010/10/28/AR2010102804028_pf.html)JCP
Rob Gutro was driving to the wake of a co-worker's stepfather when a ghost began to speak.

"I kept hearing the name Cindy Lou," Gutro recalled. "I had no idea what that meant." But he knew this: Once again, somebody who'd died had something to say.

By day, Gutro is a meteorologist who works as deputy news chief at NASA's Goddard Space Flight Center in Greenbelt, communicating the nation's scientific work to the public.

By night (and whenever else the entities get in touch), he talks to the dead.


"I have an ability to communicate with and understand ghosts and spirits," Gutro said.

During his off-hours, away from NASA's advanced technology, Gutro actively seeks encounters of another kind by traveling to haunted houses and other historic sites where spirits might be found.

Sometimes, he said, entities seek him out. So it was, on the way to the wake this summer, that the disembodied voice in the car asked Gutro to deliver messages to his grieving friend and NASA colleague, Cynthia O'Carroll.

Gutro obliged, pulling her aside at the ceremony and saying he'd been hearing the name Cindy Lou. "I believe your dad has come to me," he told O'Carroll.

She cried.

"My dad used to call me Cindy Lou," O'Carroll said later. "But the thing that really touched me and made me cry was when Rob said, 'Your dad said thank you for taking care of your mom.' Just the way he said it sounded like the way Dad would have said it."

Gutro is quick to acknowledge that some NASA scientists - and plenty of non-scientists too - approach his work with considerable skepticism. "Some people do think that mediums are crazy," Gutro said. He shrugged.

There's no scientific consensus on ghosts and spirits; the word paranormal, after all, means something beyond scientific explanation. But Gutro, who used to work as a forecaster for the Weather Channel's radio division, insisted that the science behind his experiences with entities is sound.

"I'm a scientist, so I have to prove everything," said Gutro, who has written a book, "Ghosts and Spirits: Insights From a Medium." "As the law of conservation of energy states, energy can not be destroyed. It can only be transformed, so after we pass, that energy that's within us has to go somewhere. It can choose to be an earthbound ghost, or it can choose to be a spirit and cross over."

At Goddard, where Gutro has worked for a decade and is an authority on hurricanes and a spokesman for the space telescope that will eventually succeed the Hubble, spirits are not a regular topic of conversation. Not that there's anything wrong with them, Gutro's boss said.

"We look at it the same as somebody who talks about a hobby or activities outside of the workplace," said Ed Campion, Goddard's news chief. Gutro "does a very good job of separating his NASA activities from his personal activities. ... There's no concern about it from a credibility standpoint."

NASA, Campion said, is not at all spooked by the notion of a scientist pursuing something that might be considered more faith-based.

"There are scientists here who are investigating the Big Bang and studying the most outer reaches of the universe and who also have religious beliefs," he said. "I think Rob takes the same approach. He's pursuing science vigorously at the same time he's pursuing his spiritual investigations."

Gutro's first encounter came when he was 14 and his late grandfather spooked him. "I watched little orbs of light come from the corner of the room," he said, "and he materialized in full view in front of me." Later, when Gutro was studying meteorology at Western Kentucky University, he was so terrified by a ghost in his house that he nailed a crucifix to the door.

Even some of Gutro's friends are nonbelievers, he said. His partner told him he might be nuts after Gutro mentioned that a young girl's ghost was running (floating?) around the Belair Mansion in Bowie. (The house historian confirmed that a young girl died there and was buried in the estate's cemetery.)

"For those who don't believe, that's fine," said Gutro, 48. "We're all at different levels of understanding of what life is and what happens afterwards. But when they get on the other side, they'll have an awakening. And then they can talk to me - from the other side."

Last weekend, at the Book Escape in Baltimore's Federal Hill neighborhood, Gutro told a small audience about the science of ghosts and about dogs, too - about why they can see ghosts that humans can't ("they have more rods than cones in their eyes"), and about Buzz, his Weimaraner who was killed by a car five years ago. Ever since, Gutro said, the old Garth Brooks hit "The Dance," a song about a man who lost his loved one, has often come on the radio when he's been thinking about Buzz.

"There's no such thing as coincidence," he said. A roommate once saw a shoe moving across the floor, with no logical explanation - other than that Buzz loved playing with shoes.

After his talk, at the request of the shop's owners, Gutro went looking for ghosts. There'd been reports of curious incidents in the bookshop: a soda can moving across a countertop, an employee looking for a book that suddenly fell from a shelf, a microwave turning on when nobody was around.

Gutro invited friends from a group called Inspired Ghost Tracking to join him for the investigation. Two women - Margaret Ehrlich and Linda Furrow - arrived wearing T-shirts heavy on the Halloween fonts. Past the horror section they went, to the door near the sci-fi and fantasy books, then down into the basement beneath 805 Light St.

Gutro was drawn to a dark corner near the furnace. "I have a really serious headache; there's definitely an entity in here," he said. Ghosts, he explained, make his head hurt on the rear left side, because they use energy to reveal themselves "and it's like an energy overload in my brain."

The ladies of Inspired Ghost Tracking took photos, trying to capture orbs - "ghosts in the form of balls of light," Gutro explained.

"If you are down here, can you give us your name?" Ehrlich called, holding a digital recording device in the air. Furrow carried an electromagnetic field detector with an ambient temperature sensor to try to grab some data on the ghost.

Gutro started thinking about a man, placing him in the 1830s. "I'm seeing a black suit and a white shirt and a string tie," he said. He thought the entity was an auditor, accountant or actuary.

After a while, the group went upstairs, then over to the basement next door - also part of the bookshop. Gutro's head hurt again. Somebody was there, he said - the same entity as before.

The new batteries in his camera began to die. "Maybe the entity is trying to use my batteries," he said. Gutro was drawn to the center of the basement. He took photos in the dark - flash, flash, flash.

"I just heard a man," he said.

Oh?

"You didn't hear that?"

No.

Gutro spoke into the darkened abyss, to a pile of cardboard boxes. Are you here? Make a sign. Gently touch one of us.

Suddenly, there was a wheezing, creaking, whooshing noise.

The entity was speaking! Or not.

"I take it that that was a toilet flush," Ehrlich said as the basement filled with nervous laughter.

Gutro spoke out loud: "We respectfully ask that you not scare anybody that works here."

Then his headache subsided: "I'm getting the sense that he's left the room. "

Two days later, on the phone, Gutro said he'd received an interesting audio clip from Inspired Ghost Trackers, featuring what he believed to be the ghost.

"It's a man's voice," he said. "It actually says, 'Go away.' "
