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*Coal Mining DA Impacts*
Mining—Mercury 
Toxic sludge from MTR mining contaminates water and local ecosystems with mercury – also risks accidents

Sipes 10 (Thomas, undergraduate, Environmental Policy and Management “The Polluting of a Nation: Surface Coal Mining in America”, July 25th, 2010, http://apus.academia.edu/ThomasSipes/Papers/234581/The_Polluting_of_a_Nation_Surface_Coal_Mining_In_America)//AMV
Sipes 3MTR mining poses a significant threat to water quality in Appalachia and other parts of the nation, despite the requirements of the Clean Water Act. According to a 2005 environmental impact statement, nearly 2,000 miles of Appalachian streams have been buried or contaminated by surface mining refuse (Amanda). The majority of this contamination has happened in the last 10 to 20 years from the increased use of the MTR surface mining method. It is the MTR process that causes the most damage. First, the top of the mountain is blasted away to reveal the ore beneath. After the mountain top is removed to access the coal, the unprofitable portion of the mountain is regularly dumped into nearby valleys and stream beds. Large amounts of toxic metals are then released from the slag into the groundwater and leached to streams causing the contamination. The huge amount of slag and toxins dumped into these areas is often far more than the ecosystem of a stream can handle without collapsing. The Clean Water Act of 1972 was stymied in 2002 when the Bush Administration established this mining slag as “fill”, effectively legalizing the dumping of toxics directly into the streams (Amanda). After the coal is removed from the mountain, it goes through a cleaning process that produces more harmful wastes known as coal sludge. Coal sludge is a mixture of water and coal dust that contains numerous heavy metals and is highly toxic to aquatic life. This sludge is then stored in abandoned underground mines or aboveground impoundments. The underground mines are susceptible to leaching. These contaminated waters leach into underground streams and aquifers that supply local community wells. If unnoticed the contaminants can result in widespread health issues. Without regular testing, communities can be affected without being aware. The lasting effect of this method of disposal is uncertain. We won’t know the results for years to come as it begins to surface in our groundwater. “Health problems such as cancer, liver and kidney disease, and skin rashes have been found in correlation with people who drink water from wells contaminated by coal mining” (Amanda). The impoundments on the other hand are an immediate concern due to their unstable construction and immense volume of waste. For example the Buffalo Creek disaster in1972; where a failed impoundment released 132 million gallons of sludge water, creating a ten to twenty feet high wave that swept through Buffalo Creek Valley. Sixteen communities were affected: 125 lives lost, 507 homes and 44 mobile homes destroyed, another 936 homes were damaged, and 30 businesses erased. Nearly 4,000 people were left homeless before the toxic sludge water entered their precious groundwater supplies (West Virginia Archives and History). There are many even larger sludge water impoundments that are still in use today than the one that caused this catastrophe. Another impoundment of 2.6 million cubic yards failed in 2008, covering 400 acres with toxic waste, covering dozens of homes and causing a train derailment before entering the Emory River. The Emory River flows into the Tennessee River which is the main water supply for Chattanooga, Tennessee and millions of people living downstream in Alabama, Tennessee and Kentucky (Sassoon).More than the occasional disaster is at stake here. Coal sludge contains toxic chemicals in high concentration such as arsenic, mercury, lead, copper, selenium and chromium (Amanda), as well as aluminum, manganese, zinc, cadmium. The continuous leaching of these toxic elements into our groundwater will continue for untold years after the mining is completed and the operation closed. Chromium, mercury, lead selenium and arsenic are heavy metals. These heavy metals occur naturally in the environment and Sipes appear as trace elements in groundwater (Spellman, pg. 118). What makes them particularly dangerous, in this case, is the high level of these elements and the extremely low pH that is associated with strip mining contamination. The acidity of coal-mine drainage is caused primarily by the oxidation of the mineral pyrite and also aluminum, which are found in coal, coal overburden, and mine waste piles (USGS). The lowered pH of the groundwater keeps the heavy metals in solution instead of settling into these dements. These heavy metals are then free to be absorbed into the biota of the affected streams and lakes where they will make their way up the food chain contaminating all of the aquatic and terrestrial life, and possibly humans through consumption. They are also free to enter the water supplies of humans. Mercury and its effects on humans are well documented as a health hazard, most notably in regard to the impairment of nervous systems in infants and children. Once the damage has occurred it is not reversible. Mercury enters the food chain at the bottom and progresses upward to fish. There it is consumed by humans and remains in the body continuing to build up until a toxic level is reached. Mercury is already a widespread pollutant that has contaminated many streams, rivers, lakes and the oceans, requiring broad advisory statements concerning the consumption of fish. 

Mercury contamination from coal-fired power plants causes extinction – mercury levels reaching those of past mass extinctions

Van Dooren 12 (Jorn, science writer at Bits of Science, “Mercury: a new culprit in end-Permian mass extinction event”, January 6th, 2012, http://www.bitsofscience.org/mercury-extinction-permian-triassic-polution-4617/)//AMV
Volcanic eruptions have already been appointed as the main culprit of the Permian-Triassic mass extinction. Previous research indicated that the resulting rise in atmospheric and oceanic carbon lead to the Great dying. But new findings in the journal Geology point to a large influx of mercury as another cause likely involved in the annihilation. The largest source of mercury on Earth are volcanic eruptions. But while the end-Permian was a period with the highest volcanic activity in Earth’s history, no one before had thought of looking into mercury as a potential contributing factor to the greatest mass-extinction in the history of our planet. Too much to clean up Normally algae act as the vacuum cleaners of the ocean, absorbing mercury and transporting it to the ocean floor as they die. But the estimated amount of mercury inserted into the ecosystem by the end-Permian volcanic eruptions was thirty times higher than current levels. A load so overwhelming that the natural buffering system of algae could not stop it from spreading through the entire ecosystem. With a substance as toxic as mercury such levels would have been catastrophic for the already stressed global ecosystem. The accumulation of stress factors on the marine ecosystems eventually led to the extinction of approximately 90 per cent of all aquatic life. But the cascading events during the end-Permian mass extinction also led to anoxic marine conditions. Which may in fact have been a blessing in disguise, since the absence of oxygen in the oceans in fact made the chemical drawdown of mercury sulphides possible, that sank to the ocean floor, thereby removing mercury from the ecosystem. The blessing of euxinic conditions The remaining 10 per cent of ocean dwelling species encompassed all of Life’s Kingdoms which eventually, after millions of years, managed to recover. Without the anoxic period however, this might not have been possible due to remaining high levels of mercury. While mercury levels were exceptionally high during the mass extinction event, similar levels can currently be found at certain areas on Earth. The difference however is that those areas are contaminated through human activity. The most notable of such areas are ponds near smelters, which are so highly contaminated that aquatic life is nearly impossible. But also coal-fired power plants are a source of increased mercury levels in their direct surroundings. The research team warns about the continuing introduction of mercury into the environment through industrial emissions. They plan to take a closer look at mercury levels during other mass extinction events, to see if there is a significant rise in those periods as well and possibly to discover what the effect of rising mercury levels on the Holocene mass extinction might be. 

Mining—Coal Slurry

Coal Slurry causes severe health problems- cancer, birth defects, liver failure and more 

Aurora Lights No Date [ Auroralights.org, is an environmentally focused nonprofit organization, and local activist group,  creator of the award winning “Journey Up Coal River Project” which mapped effects of mountain top removal mining in the Appalachian area, “Public 
Health and Coal Slurry”, http://auroralights.org/map_project/theme.php?theme=prenter&article=15, accessed 7/20/12] 

Coal Slurry is a fluid produced by washing coal with water and chemicals prior to shipping the coal to market. Coal washing reduces the amount of non-combustible materials (including sulfur) from the coal. Coal slurry consists of water, fine particles derived from the coal, and chemicals used in coal washing. Coal slurry is stored in surface impoundments or injected underground for storage in abandoned underground mines. The precise chemical composition of coal slurry is largely unknown and may be variable.1 A partial list of organics and inorganic compounds and elements found in coal slurry are listed below. In addition to these contaminants, coal slurry has been found to contain high levels of sulfates, diesel fuel, lye, caustic starch, nitric and sulfuric acids, as well as a large number of patented industrial coagulants, surfactants and flocculants whose exact composition is unknown, but come with many toxic exposure warnings. Many of these compounds are known to be carcinogenic, neurotoxic, genotoxic, and connected to kidney disease and failure. Chronic exposure to the metals found in coal slurry can damage virtually every part of the body. Health problems caused by these metals include intestinal lesions, neuropathy, kidney and liver failure, cancer, high blood pressure, brittle bones, miscarriages and birth defects among others. Specific studies of the effects of coal slurry compounds on human cell tissues has found evidence that coal slurry causes cancerous proliferation, cell death and damage to kidney cells.2 It is easy for the rest of the country to flip on their light switches and never think where the energy is coming from. More than half of all US electricity comes from coal. It's the nation's dirty little secret. Even filthier is what is done to the land to get the coal. People talk passionately about clean coal technology, but this discussion revolves around whether it's possible to clean the burning of the coal. Overlooked in the "Clean Coal" dialogue is the extraction of coal through mountaintop removal. This process is inherently filthy, and it can never be clean! Along with the incessant dust and danger from blasting apart a mountain, the processing of this coal results in huge coal slurry impoundments that hold billions of gallons of toxic sludge, which contains concentrated toxic substances such as selenium, cadmium, boron, arsenic and nickel. In addition to the knowledge that these dams can break (as one did in Buffalo Creek, West Virginia, in 1972, killing 125 people and, more recently, in October 2000 in Martin County, Kentucky, polluting more than 75 miles of stream from Kentucky to West Virginia) is the fear that they are contaminating underground aquifers. The valley fills that are created with the refuse of the blasted apart mountains bury hundreds of miles of streams that feed the waters of the eastern United States.

Mining—Groundwater Pollution

MTR mining destroys water quality- ground water, toxic waste, coal slurry, biodiversity loss   

EHP ‘11 [Environmental Health Perspectives, “Mountaintop Removal Mining: Digging Into Community Health Concerns”, http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3226519/, accessed 7/17/12] 

One difficulty in studying potential health effects of MTR mining is that each coal formation has its own distinct chemistry. “Some have high selenium or high arsenic, and others don’t,” says Scott Simonton, a professor of environmental science at Marshall University in Huntington, West Virginia. Those elements, as well as manganese, lead, iron, and the compound hydrogen sulfide have been of particular concern regarding potential health effects, but “just about anything on the periodic chart can show up [in coal deposits],” Simonton says. (No studies have yet sought to identify organic compounds such as polyaromatic hydrocarbons. “We concentrate on inorganics because they’re easier to track,” Simonton notes.) Pollutants may take any of several pathways into an area’s water supply. Some may leach into streams from the overburden that is dumped into valleys. Others hitch a ride in the slurry that is frequently injected directly into old mine shafts or impounded in ponds, from which it can seep through coal seams into ground-water. “Mining in general having an impact on groundwater is inarguable and well documented, even for surface mining,” Simonton says. “Geology and the impact that mining has on that geology guarantee that contaminated water will move out of the mine voids.” He adds, “I don’t think that the industry is even saying that the slurry doesn’t migrate out of the underground mines in which it is placed—they’re just saying it doesn’t hurt anyone.” Where pollutants go once they hit groundwater is not easily predicted. Appalachian hydrology is complex and poorly charted, says Ben Stout, a professor of biology at West Virginia’s Wheeling Jesuit University. But severely contaminated water supplies have been the basis for multiple lawsuits against coal companies, alleging adverse health effects arising from contaminated drinking water. Residents may suddenly find that their water, which has been “great” for the previous 30–50 years, suddenly goes bad after mining begins nearby, Simonton says. Dawn Seeburger, a toxicologist and owner of Environmental Resources & Consulting of Charleston, West Virginia, surveyed the parties to one of the lawsuits and read through their medical records for the plaintiffs’ attorney. She says the biggest health complaint was unremitting diarrhea. “Every family would complain about that, making statements that they could not leave home because they needed to have a restroom very close,” she says. Other conditions reported include learning disabilities, kidney stones, tooth loss, and some cancers. Huge volumes of mining waste are dumped into valleys, covering an estimated 2,000 miles of streams to date and contributing to runoff high in potentially toxic metals and sulfur compounds. Companies are required by the Surface Mining Control and Reclamation Act to remediate valley fills to a quasi-natural state but may receive waivers from state agencies to leave the denuded land for commercial development. “Coal slurry has impacted at least one, and probably two communities in West Virginia where it was injected in such a way that the drinking water was contaminated,” says Carl Werntz, an associate professor in the Department of Community Medicine at West Virginia University. “People exposed to the water in their homes, both from consumption and showering, get what I call ‘slurry syndrome,’ a mixture of diarrhea, rash, some changes in their teeth, and increasing frequency of kidney stones,” he says. “Fortunately most of this went away when they got municipal water in the area.” In Williamson, Merrimack, and Sprigg—three communities in Mingo County surrounding a site where coal slurry is injected into the ground—“some wells are in pretty good shape, and others are in horrible shape,” says Stout, who took samples from 18 area homes. “The first time I sampled, half the wells had lead above drinking water standards, a couple had [elevated] arsenic, and almost all violated iron and manganese standards.” Manganese concentrations were “way off the scale,” Stout says, ranging from nondetectable up to 4,063 ppb (the EPA recommends that manganese in drinking water not exceed 50 ppb9). Metal-rich runoff pools below the mine site at Kayford Mountain, about 35 miles southeast of Charleston, West Virginia. Contaminated drinking water is one of the chief health concerns for communities surrounding MTR mining operations, although definitive links to reported health problems have not been established in these populations. It is impossible at this point to say definitively whether any of the adverse health conditions reported were caused by contaminated drinking water, but answers may be on the way: Kevin W. Thompson, a partner in Thompson Barney, PLLC, of Williamson, West Virginia, who brought one of the lawsuits on behalf of local residents, says the suit has already secured $5 million for a medical monitoring program. Thompson is soliciting proposals from area medical schools to conduct the program, and he hopes to award a contract by the end of the year. Ecological Consequences, Public Health Health studies that have been conducted in Appalachia have revealed direct and indirect links to MTR mining. For starters, Gregory J. Pond, an environmental biologist with EPA Region 3 in Wheeling, showed that more than 90% of 27 Appalachian streams below valley fill sites were impaired as per Clean Water Act standards, while none of 10 streams sampled in nonmined valleys were impaired.12 The Clean Water Act specifies that streams must be suitable for “designated uses,” which include recreation, consumption of fish by humans, and protection of the health of aquatic life.13 To determine whether the streams were healthy, Pond and colleagues monitored benthic macroinvertebrates—insects and other invertebrates that are visible to the naked eye and live on the bottom of streams. These organisms respond predictably to stressors, and they “are the best indicators of stream health,” says Pond, noting that they have been used as such for more than a century. He adds that fish are often absent from small streams, reducing their utility as indicators. “It turns out that in those places where the mining density is highest, the benthic communities are in the worst shape,” says Nathaniel P. Hitt, a research fish biologist in the Aquatic Ecology Branch of the U.S. Geological Survey’s Leetown Science Center in Kearneysville, West Virginia. “We’re not going to protect public health by restoring insects in streams,” he adds, but their disappearance is a warning for public health.

Mining—Groundwater Impacts
Mining—Turns Case

Mining turns the aff- irreversible environmental destruction, decreased sequestration and storage potential 

Palmer et al. 10 –[ Director National Socio-Environmental Synthesis Center Professor Department of Entomology University of Maryland Professor Chesapeake Biological Laboratory University of Maryland Center for Environmental Science, Margaret, “Mountaintop Mining Consequences” Science Journal, January 8 2010, http://www.filonverde.org/images/Mountaintop_Mining_Consequences_Science1%5B1%5D.pdf, accessed 7/17/12]

Reclamation of MTM/VF sites historically has involved planting a few grass and herb. Compared with unmined sites, reclaimed soils characteristically have higher bulk density, lower organic content, low water-infi ltration rates, and low nutrient content ( 8, 25). Many reclaimed areas show little or no regrowth of woody vegetation and minimal carbon (C) storage even after 15 years ( 26). Decreased forest productivity may be related to the type of surface material (e.g., brown versus gray sandstone) used in the reclamation ( 27). In reclaimed forests, projected C sequestration after 60 years is only about 77% of that in undisturbed vegetation in the same region ( 28). Mined areas planted to grassland sequester much less. Since reclamation areas encompass >15% of the land surface in some regions ( 29) (table S1), significant potential for terrestrial C storage is lost. Mitigation plans generally propose creation of intermittently flowing streams on mining sites and enhancement of streams offsite. Stream creation typically involves building channels with morphologies similar to unaffected streams; however, because they are on or near valley fills, the surrounding topography, vegetation, soils, hydrology, and water chemistry are fundamentally altered from the premining state. U.S. rules have considered stream creation a valid form of mitigation while acknowledging the lack of science documenting its efficacy ( 30). Senior officials of the U.S. Army Corps of Engineers (ACOE) have testified that they do not know of a successful stream creation project in conjunction with MTM/VF ( 31).

-housing market

Groundwater contamination destroys the housing market – perception is key

Page and Rabinowitz, 93 (G. William, Ph.D., professor in the Department of Planning, University of Buffalo, the State University of New York *AND Harvey, former professor, University of Wisconsin-Milwaukee, Autumn 1993, “Groundwater contamination: Its effects on property values and cities,” American Planning Association, Journal of the American Planning Association Volume 59, Issue 4, ProQuest, Hensel)

Most experts assert that groundwater contamination with toxic chemicals negatively affects property values. Groundwater contamination moves without respect for property boundaries, and contamination episodes often affect multiple properties. Even the perception of the risk of groundwater contamination can affect real estate values. Purchasers acquire through real estate transactions a package of rights and entitlements related to that property, including the right to sell, develop, occupy, rent, or use the property as collateral or in other economically productive ways. Groundwater contamination with toxic chemicals can negatively affect all the rights to and entitlements of the real estate and thereby diminish its value. The value can be reduced solely to the right to occupy the real estate or to its value in use rather than its market value. Contaminated properties are difficult to sell and almost impossible to use as collateral for a loan. In a case of default, the mortgagee or lending institution would likely defer taking the property through foreclosure because of the liability risks. Value in real estate rests in the perceptions of prospective buyers and sellers. "Because there are always substitute properties that will perform a like function, there is no incentive to purchase property with any form of pollution" (Lunz 1989). One major disincentive to purchasing land with contamination is that private owners of land may be held liable for groundwater contamination even if they did not cause the contamination and did not know it existed. Following the lead of CERCLA (the federal legislation that established the Superfund program), many states have enacted laws that require parties to clean up the contamination under conditions of "joint and several liability" or allow the state to conduct the cleanup and attempt to recover the costs from the responsible parties. The current landowner, who may not have caused the pollution, may be the only solvent party and may be held liable for cleanup costs (Kovalic and Carter 1989). Groundwater contamination with toxic chemicals affects the "highest and best use" of real estate. Property ideally located and suited for intensive development may not be developed because of contamination problems. By undermining the potential for development of property, groundwater contamination with toxic chemicals directly affects its value.

-agriculture

Key to agricultural competitiveness – independently destroys biodiversity and ocean life

FAO, 96 – Food and Agriculture Organization of the United Nations, (“Chapter 1: Introduction to agricultural water pollution”, Natural Resources Management and Environment Department of the United Nations Food and Agriculture Organization, http://www.fao.org/docrep/W2598E/w2598e04.htm)//JKahn

Second only to availability of drinking water, access to food supply is the greatest priority. Hence, agriculture is a dominant component of the global economy. While mechanization of farming in many countries has resulted in a dramatic fall in the proportion of population working in agriculture, the pressure to produce enough food has had a worldwide impact on agricultural practices. In many countries, this pressure has resulted in expansion into marginal lands and is usually associated with subsistence farming. In other countries, food requirements have required expansion of irrigation and steadily increasing use of fertilizers and pesticides to achieve and sustain higher yields. FAO (1990a), in its Strategy on Water for Sustainable Agricultural Development, and the United Nations Conference on Environment and Development (UNCED) in Agenda 21, Chapters 10, 14 and 18 (UNCED, 1992) have highlighted the challenge of securing food supply into the 21st century. Sustainable agriculture is one of the greatest challenges. Sustainability implies that agriculture not only secure a sustained food supply, but that its environmental, socio-economic and human health impacts are recognized and accounted for within national development plans. FAO's definition of Sustainable agricultural development appears in Box 1. It is well known that agriculture is the single largest user of freshwater resources, using a global average of 70% of all surface water supplies. Except for water lost through evapotranspiration, agricultural water is recycled back to surface water and/or groundwater. However, agriculture is both cause and victim of water pollution. It is a cause through its discharge of pollutants and sediment to surface and/or groundwater, through net loss of soil by poor agricultural practices, and through salinization and waterlogging of irrigated land. It is a victim through use of wastewater and polluted surface and groundwater which contaminate crops and transmit disease to consumers and farm workers. Agriculture exists within a symbiosis of land and water and, as FAO (1990a) makes quite clear, "... appropriate steps must be taken to ensure that agricultural activities do not adversely affect water quality so that subsequent uses of water for different purposes are not impaired." Sagardoy (FAO, 1993a) summarized the action items for agriculture in the field of water quality as: · establishment and operation of cost-effective water quality monitoring systems for agricultural water uses. · prevention of adverse effects of agricultural activities on water quality for other social and economic activities and on wetlands, inter alia through optimal use of on-farm inputs and the minimization of the use of external inputs in agricultural activities. · establishment of biological, physical and chemical water quality criteria for agricultural water users and for marine and riverine ecosystems. · prevention of soil runoff and sedimentation. · proper disposal of sewage from human settlements and of manure produced by intensive livestock breeding. · minimization of adverse effects from agricultural chemicals by use of integrated pest management. · education of communities about the pollution impacts of the use of fertilizers and chemicals on water quality and food safety. This publication deals specifically with the role of agriculture in the field of freshwater quality. Categories of non-point source impacts - specifically sediment, pesticides, nutrients, and pathogens - are identified together with their ecological, public health and, as appropriate, legal consequences. Recommendations are made on evaluation techniques and control measures. Much of the scientific literature on agricultural impacts on surface and groundwater quality is from developed countries, reflecting broad scientific concern and, in some cases, regulatory attention since the 1970s. The scientific findings and management principles are, however, generally applicable worldwide. This publication does not deal with water quality impacts caused by food processing industries insofar as these are considered to be point sources and are usually subject to control through effluent regulation and enforcement. Water quality as a global issue Agriculture, as the single largest user of freshwater on a global basis and as a major cause of degradation of surface and groundwater resources through erosion and chemical runoff, has cause to be concerned about the global implications of water quality. The associated agrofood-processing industry is also a significant source of organic pollution in most countries. Aquaculture is now recognised as a major problem in freshwater, estuarine and coastal environments, leading to eutrophication and ecosystem damage. The principal environmental and public health dimensions of the global freshwater quality problem are highlighted below: · Five million people die annually from water-borne diseases. · Ecosystem dysfunction and loss of biodiversity. · Contamination of marine ecosystems from land-based activities. · Contamination of groundwater resources. · Global contamination by persistent organic pollutants. Experts predict that, because pollution can no longer be remedied by dilution (i.e. the flow regime is fully utilized) in many countries, freshwater quality will become the principal limitation for sustainable development in these countries early in the next century. This "crisis" is predicted to have the following global dimensions: · Decline in sustainable food resources (e.g. freshwater and coastal fisheries) due to pollution. · Cumulative effect of poor water resource management decisions because of inadequate water quality data in many countries. · Many countries can no longer manage pollution by dilution, leading to higher levels of aquatic pollution. · Escalating cost of remediation and potential loss of "creditworthiness". The real and potential loss of development opportunity because of diversion of funds for remediation of water pollution has been noted by many countries. At the 1994 Expert Meeting on Water Quantity and Quality Management convened by the Economic and Social Commission for Asia and the Pacific (ESCAP), Asian representatives approved a declaration which called for national and international action to assess loss of economic opportunity due to water pollution and to determine the potential economic impacts of the "looming water crisis". Interestingly, the concern of the delegates to the ESCAP meeting was to demonstrate the economic rather than simply the environmental impacts of water pollution on sustainable development. Creditworthiness (Matthews, 1993) is of concern insofar as lending institutions now look at the cost of remediation relative to the economic gains. There is concern that if the cost of remediation exceeds economic benefits, development projects may no longer be creditworthy. Sustainable agriculture will, inevitably, be required to factor into its water resource planning the larger issues of sustainable economic development across economic sectors. This comprehensive approach to management of water resources has been highlighted in the World Bank's (1993) policy on water resource development. Older chlorinated agricultural pesticides have been implicated in a variety of human health issues and as causing significant and widespread ecosystem dysfunction through their toxic effects on organisms. Generally banned in the developed countries, there is now a concerted international effort to ban these worldwide as part of a protocol for Persistent Organic Pollutants (POPs). One example of such an effort was the Intergovernmental Conference on the Protection of the Marine Environment from Land-based Activities, convened in Washington DC in 1995 jointly with UNEP (more information is included in Chapter 5). 

The collapse of U.S. agriculture turns every impact and makes extinction inevitable

Lugar, 4 – U.S. Senator – Indiana, Beta Theta Pi from Denison University, Rhodes Scholar at Pembroke College - Bachelor and Master's degrees, U.S. Navy Lieutenantn (Richard, “Plant Power” Our Planet v. 14 n. 3, http://www.unep.org/OurPlanet/imgversn/143/lugar.html)

In a world confronted by global terrorism, turmoil in the Middle East, burgeoning nuclear threats and other crises, it is easy to lose sight of the long-range challenges. But we do so at our peril. One of the most daunting of them is meeting the world’s need for food and energy in this century. At stake is not only preventing starvation and saving the environment, but also world peace and security. History tells us that states may go to war over access to resources, and that poverty and famine have often bred fanaticism and terrorism. Working to feed the world will minimize factors that contribute to global instability and the proliferation of weapons of mass destruction. With the world population expected to grow from 6 billion people today to 9 billion by mid-century, the demand for affordable food will increase well beyond current international production levels. People in rapidly developing nations will have the means greatly to improve their standard of living and caloric intake. Inevitably, that means eating more meat. This will raise demand for feed grain at the same time that the growing world population will need vastly more basic food to eat. Complicating a solution to this problem is a dynamic that must be better understood in the West: developing countries often use limited arable land to expand cities to house their growing populations. As good land disappears, people destroy timber resources and even rainforests as they try to create more arable land to feed themselves. The long-term environmental consequences could be disastrous for the entire globe. Productivity revolution To meet the expected demand for food over the next 50 years, we in the United States will have to grow roughly three times more food on the land we have. That’s a tall order. My farm in Marion County, Indiana, for example, yields on average 8.3 to 8.6 tonnes of corn per hectare – typical for a farm in central Indiana. To triple our production by 2050, we will have to produce an annual average of 25 tonnes per hectare. Can we possibly boost output that much? Well, it’s been done before. Advances in the use of fertilizer and water, improved machinery and better tilling techniques combined to generate a threefold increase in yields since 1935 – on our farm back then, my dad produced 2.8 to 3 tonnes per hectare. Much US agriculture has seen similar increases. But of course there is no guarantee that we can achieve those results again. Given the urgency of expanding food production to meet world demand, we must invest much more in scientific research and target that money toward projects that promise to have significant national and global impact. For the United States, that will mean a major shift in the way we conduct and fund agricultural science. Fundamental research will generate the innovations that will be necessary to feed the world. The United States can take a leading position in a productivity revolution. And our success at increasing food production may play a decisive humanitarian role in the survival of billions of people and the health of our planet.
-air pollution 

MTR mining  leads to air pollution-coal dust, hydrogen sulfide gas 

 EHP ‘11 [Environmental Health Perspectives, “Mountaintop Removal Mining: Digging Into Community Health Concerns”, http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3226519/, accessed 7/17/12] 

Water contamination is not the only concern for communities. Simonton, who has surveyed “a couple of hundred homes,” mostly in Mingo and Boone counties, says that more than half smelled of hydrogen sulfide gas. He has measured concentrations in homes up to 21 ppm, compared with a tolerable concentration of 0.071 ppm for exposure durations of 1–14 days.10 Residents quickly become accustomed to the rotten-egg scent of hydrogen sulfide, but it is obvious to anyone who has not been chronically exposed, says Simonton, who explains the sulfide is produced when bacteria reduce sulfate that presumably comes from mining runoff. “Sulfide has always been recognized as an occupational hazard,” Simonton says. However, the effects of long-term inhalational exposures like those in these homes have not been investigated, he says. Sulfide interferes with oxidative metabolism, and cardiac and nervous tissues are particularly sensitive, according to the World Health Organization.10 Chronic inhalational exposure in occupational settings has been shown to cause headache, irritability, and poor memory.10 Another potential hazard is coal dust from both mining and processing the coal. “The coal is crushed or pulverized, and that releases particulate matter into the air,” Hendryx says. In Sylvester, West Virginia, when a large processing plant was built in the town, “the air quality went through the basement,” he says. Local residents “had to wipe coal dust off of their furniture every day.” Potential impacts from coal dust exposure include cardiovascular and lung disease, and possibly cancer. “That’s based on what we have observed in studies of general population outcomes for people that live in the mining areas,” Hendryx says. “This is also consistent with research by other investigators that has documented the environmental impacts of mining.”11 However, again, tests of health outcomes related to coal dust exposure have not been conducted in these populations. 

Hydrogen sulfide pollution leads to ocean anoxia, ozone destruction, and extinction 

Kump et al- ‘5[Lee R Kump, PhD in Geo-science , Alexander Pavlov astro-biologist for NASA,  

Michael A Arthur, PhD in Geo-Science at Princeton, “Massive release of hydrogen sulfide to the surface ocean and atmosphere during intervals of oceanic anoxia”, May 2005, http://geology.geoscienceworld.org/content/33/5/397.full.pdf+html, accessed 7/19/12 ] 

ABSTRACT Simple calculations show that if deep-water H2S concentrations increased beyond a critical threshold during oceanic anoxic intervals of Earth history, the chemocline separating sulfidic deep waters from oxygenated surface waters could have risen abruptly to the ocean surface (a chemocline upward excursion). Atmospheric photochemical modeling indicates that resulting fluxes of H2S to the atmosphere (.2000 times the small modern flux from volcanoes) would likely have led to toxic levels of H2S in the atmosphere. Moreover, the ozone shield would have been destroyed, and methane levels would have risen to .100 ppm. We thus propose (1) chemocline upward excursion as a kill mechanism during the end-Permian, Late Devonian, and Cenomanian–Turonian extinctions, and (2) persistently high atmospheric H2S levels as a factor that impeded evolution of eukaryotic life on land during the Proterozoic. Might sulfide introductions into the oxygenated layer of the ocean or more persistent intervals of surface-water euxinia (high sulfide concentrations) have accompanied the most extreme oceanic anoxic intervals? If so, what would have been their biological and chemical consequences? In anoxic basins today, mildly sulfidic deep waters are separated from the atmosphere by an oxygenated surface layer, at the base of which is a sulfide chemocline through which O2 concentrations fall to zero. Here we explore the conditions that lead to a stable sulfide chemocline and the consequences for the atmosphere of destabilization of the chemocline by sulfide buildup or oxygen decline, a process we call chemocline upward excursion to the sea surface. We find that significant buildup of H2S in the deep sea could have led to toxic emissions of H2S to the atmosphere, methane accumulation and attendant global warming, and loss of the ozone shield. We then consider implications for midCretaceous and Late Devonian oceanic anoxic events, the Late Permian, when the largest mass extinction of animal life on Earth occurred, and the Proterozoic, which may have included a billion year period of persistent oceanic anoxia under a low O2 atmosphere (Canfield, 1998). FLUX OF H2S TO THE ATMOSPHERE Thus, if the [H2S] of the deep sea increased during an anoxic interval beyond a critical value (;1 mmol·kg21), upwelling regions of the world ocean would become sulfidic, even with the modern pO2,atm. The H2S flux from an H2S-rich surface ocean could be considerably larger than the modern H2S flux (2 Tg S·yr21 from volcanoes; Seinfeld and Pandis, 1998; Shooter, 1999) and can be estimated by using the piston-velocity formulation above. The maximum flux of H2S before significant H2S builds up in the atmosphere is FH2S(sea ® air) mol 5 k·roce · [H2S]deep 2 . (7) m ·yr However, at steady state, the rate of release of H2S is limited not by the piston velocity but by the upwelling rate; for u 5 100 m·yr21, the sustainable H2S flux is a factor of 10 smaller than that given by equation 7. A slightly more sulfidic ocean with [H2S] 5 3 mmol·kg21 and a total upwelling area of ;0.4 3 106 km2 could sustain a flux of 4000 Tg S·yr21 (120 Tmol·yr21), 2000 times the present-day flux and a critical value for the atmosphere (see following). The required upwelling area is a small fraction (0.1%) of the total surface area of the ocean and approximately equal to the upwelling area of the ocean today (McSween et al., 2003). If atmospheric pO2 was lower in the past, the required [H2S] would be proportionately smaller. Photosynthetic and chemosynthetic activity of green, purple, and colorless S bacteria potentially regulate the release of H2S across the chemocline, whether it exists at depth or at the air-sea interface. However, as noted here, even the most productive pelagic ecosystems today generate only minor O2 supersaturation in surface waters. By analogy, an equally productive anoxygenic photoautotrophic community would not be able to prevent H2S release, given that under such conditions, the upward flux of H2S exceeds the mixing-in flux of O2. PALEOENVIRONMENTAL IMPLICATIONS Phanerozoic Anoxia and Extinctions The calculations presented here indicate that chemocline upward excursions in upwelling zones and resultant massive H2S release to the atmosphere constitute a possible consequence of widespread and deep oceanic anoxia, consistent with the suggestion of Wilde et al. (1990). The condition is extreme, and thus likely to have been rarely achieved in Earth history. Is there any evidence that such conditions have occurred in the geologic past? One indicator is the presence of isorenieratane, a biomarker for the original abundance of nonoxygenic photosynthetic green sulfur bacteria. Its abundance in deep-water sediments provides strong evidence for the presence of H2S in the photic zone; previous workers have tacitly assumed an oxygenated surface ocean, but we find that euxinic surface waters are equally likely in upwelling zones. Isorenieratane has been identified in sedimentary rocks associated with extinctions in the Late Devonian (Frasnian–Famennian; Joachimski et al., 2001; Brown and Kenig, 2002) and mid-Cretaceous (Cenomanian–Turonian; Sinninghe Damste and Koester, 1998; Simons and Kenig, 2001; Pancost et al., 2004). In the mid-Cretaceous there was a marked extinction in corals and rudists in shallow-water and planktonic foraminifera, ammonites, and radiolaria (Erbacher et al., 1996) in the pelagic realm, perhaps the result of chemocline upward excursion. The greatest extinction of the Phanerozoic occurred in the Late Permian (Erwin, 1995), and anoxia remains an important component of most proposed extinction mechanisms. The lack of bioturbation, presence of abundant framboidal pyrite, and trace-metal anomalies, including low Th/U ratios, indicate that anoxic and perhaps euxinic conditions became established in nearshore settings during the Late Permian (Wignall and Twitchett, 1996), and perhaps resulted from the expansion of such conditions in the deep sea (e.g., Isozaki, 1997). Anoxia and the biotic recovery period after extinction were anomalously long, extending millions of years into the Triassic (e.g., Hallam, 1991; Woods et al., 1999; Payne et al., 2004). Knoll et al. (1996) proposed catastrophic upwelling of CO2-rich bottom waters as the end-Permian kill mechanism, and presented fossil data supportive of hypercapnia as the specific agent of death. However, a physical mechanism for catastrophic upwelling was admittedly lacking in their hypothesis. Chemocline upward excursion requires no change in the physical characteristics of the ocean circulation, as it results entirely from buildup of H2S in the deep sea or reduction in atmospheric pO2. It provides a link to the terrestrial extinctions, because H2S accumulates in the troposphere to lethal levels for plants and animals (Bagarinao, 1992) under relatively modest fluxes of H2S from the ocean, and perhaps more important, the ozone shield is destroyed. Spores from the extinction interval in Greenland sediments show evidence of the mutation expected from extended exposure to high ultraviolet fluxes attendant on the loss of the ozone layer (Visscher et al., 2004). An abrupt increase in methane concentrations in the atmosphere significantly amplifies the greenhouse warming from the attendant CO2 buildup. These environmental disturbances work together with hypercapnia (Knoll e al., 1996) to produce a very effective kill mechanism. To date, isorenieratane has not been identified in Upper Permian pelagic black cherts. However, a marked negative excursion in d34S of marine sulfate may have been caused by the addition to surface waters of 34S-depleted H2S from below the chemocline (Newton et al., 2004), and S enrichment of paleosols (Marouka et al., 2003) may have resulted from the rainout of tropospheric H2S. Proterozoic Canfield Ocean Canfield (1998) proposed that the Paleoproterozoic and Mesoproterozoic ocean (1.8–0.8 Ga) was strongly chemically stratified, with sulfidic deep waters and modestly oxygenated surface waters in contact with a low pO2,atm. Fe chemistry and S isotopes of 1.5 Ga rocks from Australia (Shen et al., 2003) and Mo isotope ratios in Mesoproterozoic sedimentary rocks (Arnold et al., 2004) are consistent with deep-water euxinia. Whether such conditions were indeed widespread and characteristic of the global ocean remains to be demonstrated. The arguments presented here, however, would indicate that widespread surface-water euxinia, rather than modestly oxygenated surface waters, could have existed under Proterozoic atmospheric conditions. A reasonable scenario for the Proterozoic ocean would have purple and green sulfur bacteria dominating productivity in upwelling regions (with persistently euxinic surface waters) and cyanobacteria dominating productivity in the more oligotrophic regions of the world’s oceans with chemoclines at the base of the surface layer, under an atmosphere with O2 levels 3%–4% of what they are today. The flux of H2S to the atmosphere would be significant and may have been the factor that sustained pO2,atm intermediate between those of the Archean and Phanerozoic. Moreover, the maintenance of elevated H2S concentrations in the Proterozoic atmosphere may have delayed the establishment of terrestrial ecosystems until the late Neoproterozoic. CONCLUSION The necessary conditions for oceanic euxinia are well within the range of expected variability over Earth history. As the deep ocean becomes particularly euxinic and deep waters approach millimolar concentration of H2S at modern atmospheric pO2, a threshold is reached beyond which the H2S flux in upwelling zones exceeds the in-mixing of atmospheric O2, and the surface layer becomes euxinic. Lower levels of O2 require proportionately lower levels of H2S for a chemocline upward excussion. Then, fluxes of H2S to the atmosphere from upwelling regions can exceed the oxidant-production rate, and atmospheric H2S mixing ratios jump abruptly to lethal levels, the ozone shield is destroyed, and CH4 levels rise abruptly. We propose that such conditions may have existed during particular intervals of the Phanerozoic and much of the Proterozoic (from ca. 1.8 to 0.8 Ga). During the Phanerozoic, H2S buildups may have been a contributing factor in mass extinction and biotic turnover. A persistently sulfidic Proterozoic atmosphere may have delayed the establishment of eukaryotic life on land. Note Added in Proof: Biomarker evidence consistent with the hypothesis of chemocline upward excursion at the Permian-Triassic boundary has just been reported online in Science Express (Grice et al., 2005).

-appalachian biodiversity
Appalachians key to biodiversity- holds more species than all of Europe

Pickering et al ‘2 [ John Pickering,  PhD in Ecology from Harvard, Roland W Kays, PhD and Curator of mammals at New York State Museum, Albert Meier PhD in Biology, “THE APPALACHIANS” March 2002, http://www.discoverlife.org/co/, accessed 7/19/12]

The vast, old Appalachian mountain chain has shaped the natural history and biodiversity of the continent. Its elevational, moisture, and latitudinal gradients have helped to protect its species during periods of climate change, resulting in today's richness of life-forms. The elevational differences help to extend the distribution of certain species throughout the region. Species that thrive in the colder northern latitudes, often occur in the south too, at higher elevations. In terms of species number, the Appalachians are among the richest temperate areas. They include 255 birds, 78 mammals, 58 reptiles, and 76 amphibians. Except for the salamanders, most of these are not endemic to the Appalachian Mountains but also range into nearby lowlands. Of 55 salamander species recorded in the Appalachians, 21 are endemic and known from nowhere else (WWF, in prep.; Conservation International, unpublished data). Current knowledge of plant distribution is too coarse to tally plant species richness within just the Appalachians exactly. It is high. Kartesz and Meacham (1999) list 6,374 plant species in 10 focal states within the mapped area (AL, GA, TN, KY, WV, PA, NY, VT, NH, ME), 1,722 of which are exotic (27%) and 76 native endemics, including 6 listed as extinct. The Southern Appalachians are also a global hotspot for aquatic species, in part because they drain to the south and, unlike the major European rivers that flow northwards, allow species to escape ice-age extermination. Their fish, mussel, and crayfish richness is legendary. Tennessee has 290 fish species, for example, more than all of Europe (Stein et al., 2000). Assemblages of contemporary vegetation in the Appalachians are strongly influenced by elevation and moisture (Whittaker 1956), but soils and history, including disturbances and pathogens, have also shaped their composition. In southern elevations below 1,500 m, chestnut oak (Quercus montana) and white oak (Quercus alba) dominate forests that occupy the middle of the moisture gradient. These forests once had a substantial component of American chestnut (Castanea dentata) prior to an introduced blight. Short-leaf pine (Pinus echinata), pitch pine (Pinus rigida), and other fire-dependent pines frequent dry ridges. Rich hardwood forests with tulip poplar (Liriodendron tulipifera), American beech (Fagus grandifolia), red maple (Acer rubrum), black cherry (Prunus serotina) and other trees occupy the mesic valley flats and coves. These forests are famous for a luxuriant herbaceous growth. In a single square meter, some locations have a dozen species of spring wildflowers, such as mayapple (Podophyllum peltatum) and various Trillium species. Above 1,500 m, spruce-fir forest occurs, once dominated by red spruce (Picea rubens) and Fraser fir (Abies fraseri). Unfortunately, in the last few decades, an introduced pest insect, the balsam woolly adelgid (Adelges piceae), has killed most Fraser fir trees. Vegetation in this higher zone appears particularly vulnerable to acid rain, due to low buffering capacities of the thin soils, and to ozone pollution, which reaches high levels at these elevations. While the Southern Appalachians lack the tree line found in the north, they have scattered tree-less balds, which are being invaded by heaths dominated by Catawba rhododendron (Rhododendron catawbiense) and mountain laurel (Kalmia latifolia). Higher rock outcrops have alpine tundra relicts, such as three-toothed cinquefoil (Sibbaldiopsis tridentata). In the Northern Appalachians, white spruce (Picea glauca), black spruce (Picea mariana), and balsam fir (Abies balsamea) dominate the spruce-fir forests. Red pine (Pinus resinosa) and white pine (Pinus strobus) are common in second growth stands, and jack pine (Pinus banksiana), paper birch (Betula papyrifera), and quaking aspen (Populus tremuloides) establish after severe distubances. Herbaceous understories are sparse except in openings and under deciduous trees. They often include Clinton's lily (Clintonia borealis) and nodding trillium (Trillium cernuum). The hardwood forests share many species with those of the south. American beech, sugar maple (Acer saccharum), and yellow birch (Betula alleghaniensis) dominate. Paper birch is a frequent addition. The yellow buckeye (Aesculus flava) that frequents the southern forests is absent. Flagship species White-tailed deer (Odocoileus virginianus), black bear (Ursus americanus), American beaver (Castor canadensis), and wild turkey (Meleagris gallopavo) are the great survivors of the Appalachian wilderness. All four were hunted or trapped nearly to extinction by the early 1900s. The last-minute implementation of hunting restrictions and an ensuing campaign of reintroductions were so successful that these species are now common throughout the region. If only we'd had such foresight in the case of some other species. Appalachian history offers a stark warning: poor management leads to species extinction. As related by Mowat (1994), intense farming and wanton extraction of natural resources following European colonization destroyed virtually all of the region's original forest. Less than 1% of eastern deciduous forest has never been cut, the most notable being 42,900 ha in the Great Smokies and 20,000 ha of virgin forest in the Adirondack's Five Ponds Wilderness Area. Unregulated hunting and habitat destruction decimated all populations of larger birds and mammals, irreversibly exterminating some forever. The well known slaughter of the thunderous American bison (Bison bison) started in the east and rolled west with such force that the species barely avoided extinction.
MTR mining destroys the Appalachians- key to biodiversity  

Elliot ’09 [ K. Gregg Elliot, Ecology journalist for Suite101“The Environmental Effects of Mountaintop Removal

The High Cost of Moving Mountains for Coal in the Appalachians”, November 29th, 2009, http://suite101.com/article/the-environmental-effects-of-mountaintop-removal-a167118, accessed 7/19/12]

The use of Appalachian coal may have both pros and cons, but the actual process of mountaintop mining has a host of ecological downsides with very few benefits. There’s no way around it: there are high costs associated with flattening high mountain peaks. While it is easy to see and categorize the damage, it is difficult at the moment to quantify these costs monetarily. The Environmental Protection Agency defines mountaintop removal mining (MTR) as “removal of mountaintops to expose coal seams, and disposing of the associated mining overburden in adjacent valleys – ‘valley fills.’” The “overburden” that is dumped into adjacent valleys and hollows includes all of the vegetation that cloaks the mountain, including the topsoil and a great deal of rock and minerals that overlay thin seams of coal. The Value of Appalachian Mountain Forests In 2000, the Nature Conservancy’s inventory of U.S. biological diversity, entitled “Precious Heritage,” named the southern and central Appalachians as one of six biodiversity “hotspots” in the country. They also identified its rivers and streams as “the most biologically diverse freshwater systems in North America and of global importance for mussels, snails and crayfish.” The Appalachians provide habitat for an astounding diversity of plants and wildlife. Migrant species take advantage of the range’s north-south orientation and elevational gradients. This explains why the mountains contain many unique species, such as the 30 different kinds of salamanders found in Great Smoky Mountains National Park. The EPA recognizes Appalachia for its rich plant life, migratory birds, mammals, and amphibians, and so does the rest of America. Millions of people visit the Appalachians each year to hike, camp, fish, hunt, bike, bird watch, and commune with nature. The Appalachian Regional Commission reports that in 2001, the state of West Virginia took in more than $3.1 billion from tourism. Removing a Mountaintop Eliminates Habitat Worldwide, habitat destruction is the single greatest threat to species, and MTR mining destroys both terrestrial and aquatic habitats. The wholesale removal of all vegetation as a first step in uncovering the coal eliminates habitat for woodland and meadow species. Next, valley fill literally buries streams. As acerbically stated by United Mountain Defense on its website, “Nothing adversely impacts the aquatic environment more than burying it.” According to EPA’s Final Environmental Impact Statement on mountaintop removal/valley fill issued in 2005: Most streams affected by MTR are considered headwater streams, which are important ecologically throughout an entire river. Approximately 1200 miles of headwater streams were directly impacted between 1992 and 2002. An estimated 724 stream miles were covered by valley fills from 1985 to 2001. Watersheds affected by valley fills show an increase in minerals in the water and less diverse, more pollutant-tolerant invertebrate and fish species. Breaking Up the Forest into Fragments Elimination of habitat leads to habitat fragmentation. Fragmentation occurs when large areas of habitat are broken up into smaller and smaller patches, making dispersal by native species from one patch to another difficult or impossible, and cutting off migratory routes. Isolation may lead to local extirpation of species, or genetic effects such as inbreeding. Species that require large patches of forest simply disappear. In addition, EPA’s environmental analysis found that reclamation of the large flat surfaces scattered among the peaks when a mine is finished has been slow or ineffective. Trees and woody plants colonize reclaimed areas slowly, probably due to soil compaction and a focus on grass plantings to minimize erosion. The result is that grassland species move in, while forest interior specialists, such as the tiny sky-blue Cerulean Warbler, are unlikely to return. The West Virginia Coal Association touts the use of relatively flat reclaimed mine sites for schools, shopping centers, golf courses, airports, and industry. A valid question is whether the best sites for mining mountaintops also correspond with the best sites for planned development in the same regions. Loss of Valuable Ecosystem Services The elimination of mountain habitat also has potentially high economic costs: “ecosystem services” may be lost or diminished. Ecosystem services are natural goods and processes that are of value to people but are usually taken for granted. When a service disappears, however, people must pay to restore it or replace it with technology if possible. Scientists and markets are not yet adept at pricing most ecosystem services. MTR affects the provision of clean freshwater in Appalachian river systems, especially intermittent headwater streams, which are disproportionately affected by valley fill. As soils and vegetation go plunging into the valleys, so do any prospects for economic development through recreation, timber, or pharmaceutical prospecting for compounds such as the eastern equivalent of taxol (a highly effective cancer drug derived from the Pacific yew tree and an associated fungus). With hundreds of miles of streams buried and thousands of miles of streams impacted, mountaintop removal mining has what many believe to be unacceptably high environmental costs. Recent changes to regulations governing MTR coal mining confirm this. Moreover, forest destruction at mine sites creates fragmentation that is not easily remedied during the reclamation process.
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. 
-laundry list

Litany of impacts – housing market, agriculture, ecosystems, disease, and the overall economy are affected by groundwater contamination

Page and Rabinowitz, 93 (G. William, Ph.D., professor in the Department of Planning, University of Buffalo, the State University of New York *AND Harvey, former professor, University of Wisconsin-Milwaukee, Autumn 1993, “Groundwater contamination: Its effects on property values and cities,” American Planning Association, Journal of the American Planning Association Volume 59, Issue 4, ProQuest, Hensel)

Toxic chemical contamination of groundwater is a national problem. Groundwater contamination is the most serious problem at the majority of sites in the federal government's $15.2 billion Superfund program (U.S. Government Accounting Office 1991b). The program, which deals with the worst cases of contamination, as identified by the national priorities list, has insufficient funds to clean up all contamination; thus, the 1,200 Superfund sites are only a small portion of the contaminated sites in the United States. The Environmental Protection Agency (EPA), which operates the Superfund, sets the standards for levels of contamination. At the local level, where remediation is conducted, groundwater contamination is having significant impacts on property markets and on local government. Groundwater contamination and other forms of pollution impose many costs on society. Extensive research has measured the negative externalities of various types of pollution, but little has been done to determine the costs resulting from the contamination of groundwater with toxic chemicals. Groundwater supplies about 40 percent of the U.S. population with drinking water, is used extensively by agriculture and industry, and is critical to sensitive surface water ecosystems. Contaminated groundwater is extremely expensive and difficult to clean up. Toxic chemical contamination in groundwater is an increasingly serious problem for local government, which is responsible for protecting the public health, the environment, and the tax base, which pays for government services, and for stimulating local economic development. Local governments often have to take remedial action to clean up groundwater because the polluter cannot be identified or found legally liable. The health risks, high costs of remedial action to clean up groundwater contamination, and the legal liability issues create serious financial problems and moral dilemmas for municipalities. Policy planners at all levels of government must be aware of the full social and environmental costs of groundwater contamination to be able to create policies that efficiently allocate resources for remediation incentives and to be able to devise adequate penalties to deter sufficiently potential polluters. Property owners must also be aware of the full costs of groundwater contamination as well as of their own liability for such contamination. Under EPA policy, current owners of property may be liable even if they did not cause the pollution. Mortgagees, lessees, and managers of property are also often drawn into the net of potentially responsible parties (PRPs) who could be found liable for contamination. The nature of groundwater flows complicates the contamination issue. Toxic chemicals in groundwater are not static; they move in a plume of contamination. Contaminants degrade much less efficiently in groundwater than in surface waters. Neither the direction nor the rate of movement of plumes of toxic chemicals in groundwater is predictable without a thorough and costly hydrogeological investigation; and even the most thorough investigations may produce inaccurate predictions about contamination movement because of the complexity of and the difficulties in monitoring groundwater systems. The plume of contaminated groundwater will continue to flow and may pollute municipal water supply wells or private wells in the same or nearby communities, or it may discharge into wetlands, rivers, lakes, or coastal waters. Owners of property near sites containing contamination also should know if real or perceived concerns about contamination will affect the value of their property.

Clearcutting—forest fires

Clearcutting increases the chance of a devastating wildfire

Gorte 2000 (Ross W., Natural Resource Economist and Senior Policy Analyst, “Timber Harvesting and Forest Fires”, CRS Report for Congress - National Library for the Environment, http://cnie.org/NLE/CRSreports/Forests/for-30.cfm)//AMV
Some critics have argued that, because timber harvesting removes biomass from the forest, it also reduces the extent and severity of forest fires. A correlation analysis, relating acres burned to .timber harvest volume, was performed to test part of this hypothesis — that the extent of forest fires is related to the quantity of timber harvested. The coefficient of determination (r2) is the most frequently used statistic to assess the correlation, between two variables; an r2 of 1.00 indicates an absolutely perfect correlation, while an r2 of 0.00 indicates a perfectly random relationship. The coefficient of correlation (r) is also used sometimes, since it indicates the direction of the correlation (positively or negatively related) as well. The coefficients of determination and of correlation were calculated for 1980-1999, 1960-1999, and 1987-1999.1 The results are shown in table 2. The coefficients of determination (r2) are quite low, with the highest being an r2 of 0.1362 for 1987-1999. The analysis finds that, for this period, less than 14% of the variation in acres burned is related to the variation in harvests; for other periods, the relationship is even weaker. The coefficients of correlation are also low. More surprising is that they are positive for 1980-1999 and 1987- 1999, indicating fewer acres burned in association with lower timber harvests, contrary to the hypothesis. In assessing this relationship — acres burned with timber harvests — qualitatively, the conclusion of the correlation analysis is not surprising. Timber harvesting removes the relatively large diameter wood that can be converted into wood products, but leaves behind the small material, especially twigs and needles. The concentration of these "fine fuels" on the forest floor increases the rate of spread of wildfires.2 Thus, one might expect acres burned to be positively correlated with timber harvest volume.

Turns the case – wildfires destroys infrastructure 

Rahn 9 (Matt, Ph.D., “Wildfire Impact Analysis”, Spring 2009,  http://newscenter.sdsu.edu/sdsu_newscenter/images/rahn2009fireanalysis.pdf)//AMV
The 2003 wildﬁres resulted in daunting impacts to San Diego’s infrastructure. Restoring these services post ﬁre was critical to the recovery and restoration efforts. Fortunately, many of these costs have been well documented. The total economic loss to infrastructure was approximately $147.3 million. Some of these costs were included under the economic impact to the State of California (discussed above), and the economic impact to natural areas (discussed below). Transportation Repairs The California Department of Transportation incurred approximately $15 million in damage to existing infrastructure. This was the total cost of repair and rebuilding of the road and highway infrastructure under the purview of CalTrans. This effort included the cost of maintenance and damage assessment teams, ﬁeld data collection, and replacement or repair of roads, guardrails, signage, electrical supply, culverts, landscaping, etc. This value tracks closely with the $17 million costs projected for the 2007 San Diego wildﬁre impacts. The initial effort is focused primarily on safety concerns. Therefore, this cost estimate is fairly conservative, since it does not consider the long-term costs associated with restoring transportation to pre-ﬁre conditions. For example, the long-term costs of habitat or landscaping restoration, erosion control, and maintenance of culverts (in response to inevitable mud slides and debris buildup). Water Quality Impacts Assessing water quality impacts is one of the most difﬁcult components to calculate. Direct impacts to our municipal water supply occurred through contamination of ash and debris, and the ﬂooding/mud slides that follow in the rainy season. Municipal water managers must address water supply impacts, and the potential substantial costs associated with changes in quantity and quality. Currently, data are not available to estimate this accurately. However, while not exclusively used for water quality and infrastructure recovery, FEMA contributed $14 million in hazard mitigation efforts. Part of these funds were used to restore and protect sensitive habitat and watershed functioning (discussed below). Utilities Replacement Approximately 3,200 power poles, 400 miles of wire, 400 transformers and more than 100 other pieces of related equipment were damaged by the ﬁre and needed to be replaced by San Diego Gas and Electric. In total, SDG&E spent $71.1 million to replace lost equipment and restore services. Every tax payer felt the squeeze, since approximately 55.6 percent of this loss was reimbursed by the State of California. Communications Repairs Given the diversity of communication carriers, and vast infrastructure associated with digital, wireless, and hard-line communication, estimates were difﬁcult to obtain. This estimate does not include the total loss associated with communication infrastructure losses, including cell phone towers, communication relay stations, cable lines, phone lines, and poles. This loss was not adequately measured in 2003, but based on discussions with several prominent companies we can conservatively estimate the loss at several million dollars county-wide. 

AT coal inevitable

Coal being replaced by natural gas- cheaper and more environmentally friendly

NPR 7/15  [ National Public Radio,“From Coal to Gas: the Potential Risks and Rewards” 7/15/12, www.npr.org, accessed 7/20/12] 
This past week, the National Oceanic and Atmospheric Administration (NOAA) released a report linking climate change to some of the extreme weather events of 2011, like the devastating drought in Texas and record high temperatures in Britain. None of this bodes well for the future, but there is a glimmer of hope. It turns out that U.S. carbon emissions are down nearly 8 percent since 2006. Much of that has to do with the weak economy — people are consuming less electricity. But another part could be related to the decline of coal and the rise of cleaner-burning natural gas. This boom in natural gas has been killing the Appalachian coal industry, but it also has environmental impacts both good and bad. With Gas Boom, Pennsylvania Fears New Toxic Legacy "Even without climate change, in some respects, the ever-growing human race is very unprepared for extreme events," he says. "But we should certainly be prepared for those events we think of as unlikely and they're actually getting more likely." Worth The Risk The question now is whether human behavior can halt the pace of climate change. President Obama has set a goal of reducing U.S. greenhouse gas emissions by 17 percent by the end of this decade. Another study suggests that goal might actually be feasible. Not because of tough new regulations or even legislation, but because of the increasing use of natural gas to generate electricity. Gas is one of the cheapest sources of electricity generation, now half the price of coal. Much of this a recent development, the result of advances in hydraulic fracturing or fracking, the controversial process by which gas is extracted from deep under rock formations. Fracking now produces a third of all U.S. natural gas. Lawrence Cathles, a professor at Cornell University who wrote that study, took a close look at natural gas usage and he found that replacing coal with natural gas would cut about 40 percent of carbon emissions linked to global warming. "When you burn natural gas it's a cleaner burning fuel," Cathles tells Raz. "But the more significant thing ... natural gas can generate electricity with almost twice the efficiency in terms of conversion of energy content of fuel." Natural gas is made up largely of methane, and some of it can leak as the gas is extracted and transported. Cathles says leakage of gas from well site to customer through pipes and compressors is about 1.5 percent of total production of gas. "So we are losing gas, but it's not significant from a climate point of view," he says. Even with that 1.5 percent or even 2 percent leakage — which Cathles does think is too much — he says if natural gas replaces coal, greenhouse gas emissions would decrease by up to 40 percent. As far as the danger to water supplies, which critics cite as one of the issues with fracking, Cathles disagrees. "You can't smell, you can't taste [methane]; you really don't know it's there [and] it's not harmful to you," Cathles says. Methane does pose an explosion danger in higher concentrations, however. The risk of methane escape, Cathles says, is in tapping out a shallow gas pocket, something that would happen even if you drilled a water well. He says that risk is worth it. "[If] we can get 40 percent of the distance we need to by accepting new availability of natural gas ... I think it makes just good sense to do it," he says. Slowing Climate Change Even with the reduction in U.S. carbon emissions in recent years, is it enough to slow down climate change? David Victor, a fossil fuel expert at the University of California, San Diego, says the jury is still out. "While there's been a big reduction in U.S. emissions of carbon dioxide because of this shift to natural gas," Victor says, "it hasn't led to the kind of reductions you need to stop global warming, which is a 50 percent to 80 percent reduction." Victor agrees that the gas revolution is not all roses, and that the U.S. needs to be vigilant about the environmental side affects, including small earthquakes from wells and the potential dangers to local water supplies. "If the best practices aren't used on the well then some [waste]water can leak into ground water and be spilled on the surface and so on," he says. "There are air pollution concerns associated with fracking as well, so we need to find ways to address those." Continued monitoring of natural gas production methods is important, Victor says, in order to make sure that we aren't accidentally making the problem worse by shifting to fracking and natural gas. At its best, he says, natural gas is a bridge to a future where we have lower emissions. "It's better to have a bridge than nothing," he says. For now, natural gas is on a rapid ascent. Last month, for the first time in U.S history, gas generated as much electricity as coal, now one-third of all our power.

Natural gas will replace coal- business perception, cost effective, plant shut downs 

NYT ’12 [ New York Times, “Natural Gas Is on a Roll, Executive Declares”, April 26th,2012, nytimes.com, accessed 7/20/12] 

A “perfect storm” of economic and regulatory factors is driving major United States utilities to rapidly switch from coal to natural gas as an electric power source, the top executive of one of the nation’s largest utilities said on Thursday. Nicholas K. Akins, chief executive of the Ohio-based utility AEP.Bloomberg NewsNicholas K. Akins, chief executive of the Ohio-based utility AEP. Nicholas K. Akins, chief executive of Ohio-based AEP, said the company plans to retire 5 of its 25 coal-burning plants and shut down coal-powered units at other plants it owns in a shift that collectively means the elimination of about 5,000 megawatts of capacity. The result will be that by 2020, only about half of the power AEP produces will come from coal, down from about 67 percent last year. The surge in domestic production of cheap natural gas, largely yielded by the rise of the controversial technique of forcing gas out of shale through hydraulic fracturing, has been a big factor in this shift. A series of new environmental regulations and pressure from environmentalists are also leading major utilities to either shut down older plants or spend billions of dollars to upgrade them. Mr. Akins estimated that the industry would have to spend about $300 billion through the end of the decade to expand natural gas power generation capacity or retrofit older coal-fueled plants so they can meet new environmental standards — investments that it is asking regulators to allow it to pass on to its customers, at least in part, which total five million accounts in 11 states. Renewable energy is expected to contribute a larger share of power to AEP’s mix by 2025, Mr. Akins said, but perhaps not as much as expected because of a decline in federal subsidies and continuing repercussions from the bankruptcy of Solyndra, the California solar manufacturer that collapsed last year despite receiving a $535 million federal loan guarantee. And the once-anticipated nuclear power renaissance will probably not materialize, he added, in view of the Fukushima disaster in Japan last year. Domestically, coal mining will be the hardest hit by this historic shift, he said. Last year alone, the amount of electricity produced by AEP’s gas-powered plants jumped 24 percent, with most of that resulting from a drop in production at coal plants. “Our industry is in the midst of an extraordinary period of transformation and investment which will affect how we produce and delivery electricity — and what you pay for it — for decades to come,” Mr. Akins said in his remarks before the United States Chamber of Commerce, At the Southern Company, another major coal-burning utility, natural gas is now responsible for 46 percent of its electricity, up from 16 percent four years ago. That translates into about 45 million tons of coal slated to be burned this year by Southern, down from 80 million tons in 2007, Southern’s chief executive, Tom Fanning, said in his own remarks on the topic on Wednesday. Mr. Akins said he was somewhat concerned that the nation may end up too reliant on natural gas, particularly given the history of price volatility of natural gas. The price has dropped from $10.8 per thousand cubic feet at the wellhead as of July 2008 to $2.89 as of January. 

Coal fails- China already transitioning to natural gas

Platts 7/20 [Platts News, Son Yen Ling, “China's total natural gas supply to nearly double to 269.5 Bcm by 2015: government”, plats.com, accessed 7/20/12] 

China's total natural gas supply is forecast to reach 269.5 billion cubic meters/year, or an average 26 Bcf/day by 2015, according to an official plan released Thursday by the government. This is nearly double current apparent demand of roughly 14 Bcf/day. China calculates apparent gas demand by adding domestic production to net imports. The Ministry of Housing and Urban Rural Development on Thursday released the 12th Five Year Plan for the development of city gas for 2011-2015. To combat environmental pollution and mitigate climate change, Beijing had previously said it wanted natural gas to account for 8% of the total energy mix by 2015, up from 4.4% in 2010. The latest plan forecasts natural gas supply to city gas users will total 120 billion cu m/year by the end of the Five Year Plan in 2015, more than double the 52.7 billion cu m/year at the end of the previous Five Year Plan in 2010. The government aims to change gas distribution and gas sales business models to encourage industries to increase the proportion of gas consumption, the report said. "It also aims to significantly increase the proportion of gas in the overall energy mix and accelerate gas replacement for synthetic coal gas and increase gas usage in the transport sectors." The government will also improve the domestic gas pricing mechanism to align operating costs with consumption and efficient gas utilization but the report did not specify a time frame for nationwide adoption. Beijing introduced a trial pricing system in Guangdong and Guangxi provinces in December last year, using a basket of high sulfur fuel oil and LPG prices traded in Shanghai in a 60:40 ratio, calculating natural gas prices in both provinces based on 90% of the market price of the basket. In the past, the price was set using a cost-plus method taking into account pipeline and other tariffs. The report called for the central regions to take advantage of existing major pipelines to increase gas consumption for industrial use instead of coal and oil-fired industrial plants. Western regions rich in gas resources would also be encouraged to increase gas consumption. Sichuan, Chongqing, Shanxi, Gansu and Xinjiang provinces will further improve their gas grids and increase household connectivity to piped gas networks. In the northeastern areas, gas from domestic fields will increasingly be supplemented with imported LNG, with consumption rising in the power and transport sectors. In the first half of this year, total apparent demand for natural gas rose 15.9% year on year to 72.1 billion cu m, the National Development and Reform Commission said Tuesday. Natural gas imports -- comprising LNG and pipeline supply from Central Asia -- surged 44.6% year on year to 19.8 billion cu m, it added. Domestic gas output during the period rose 6.3% year on year to 53.63 billion cu m, according to data released Tuesday by the National Bureau of Statistics.

Coal not inevitable- replaced by Natural Gas now

The Advertiser 7/18[The Advertiser.com July 18th, 2012, “Natural Gas new leader in energy’s future”, theadvertiser.com, accessed 7/20/12] 

For over a hundred years in America, coal has been one of the leading sources for power generation. As the Industrial Revolution brought about changes to our transportation, agriculture and manufacturing systems across the United States, coal stepped in as the leader helping to phase out steam power. While coal has served it purpose, we are now seeing a potential rewrite in our nation's energy future as natural gas emerges as a new player in power generation. For the first time in United States history, last month natural gas generated as much electricity as coal, representing one-third of all US power. What does this mean for our state and our country? First, we have to understand that natural gas is now readily available here in Louisiana, and across the US. Louisiana boasts the largest producing natural gas field in the United States known as the Haynesville Shale. The Haynesville Shale is merely one of many producing natural gas fields in America. According to the IPAA, over the next twenty years, 49% of our nation's natural gas supply will be attributed to the shale plays in the US. This homegrown natural gas will also help our nation transition from our dependence on foreign resources to fuel our country. While the availability and abundance are important factors, natural gas is also a cleaner burning fuel than coal. Lawrence Cathles, a professor at Cornell University recently conducted a study taking a closer look at natural gas usage. He says, "Replacing coal with natural gas would cut about 40 percent of carbon emissions. When you burn natural gas it's a cleaner burning fuel." The oil and gas industry typically receives much negative press regarding the environment, but the numbers surrounding the cleanliness of natural gas speak for themselves. Finally, what else makes natural gas the major player that it has become? The advanced technology of hydraulic fracturing and lateral drilling has revolutionized the oil and gas industry. It is now estimated that nearly 85% of all wells drilled today are completed using the method of hydraulic fracturing. While this process began in 1947, we have this spike in hydraulic fracturing due to technology, yes, but also due to the numerous shale plays that stretch across the US. As with many developing technologies, comes scrutiny by the federal government as well as the mainstream media. However, multiple federally funded studies have shown that there are no risks associated with hydraulic fracturing. Natural gas is, no doubt, a game-changer for the energy future of the United States. As natural gas is a clean, readily available and abundant resource, it has the potential to surpass coal as the chief generator of power. While this potential transition from coal to natural gas will not take place over night, the shale developments will continually offer a supply of natural gas that makes a transition truly possible. But as with any resource, responsible development and conservative consumption will play as a key factor as to when natural gas becomes THE resource for our nation.

AT regs solve
Regulations don’t check-massive loopholes 

Earthjustice.org ‘08 [Earth Justice is a well-known non-profit public interest law firm dedicated to protecting natural resources, and wildlife of this earth, and to defending the right of all people to a healthy environment., “We Need Clean Water: No More Dumping Mining Waste Into Our Waters!” , https://secure.earthjustice.org/site/Advocacy?cmd=display&page=UserAction&id=1135, accessed 7/17/12 ***DATE inferred by content and access date]

Ever since President George W. Bush created a massive loophole in the Clean Water Act in 2002, mining companies have been able to dump their toxic and dangerous mining waste directly into the waters we all rely on. In 1972, Congress overwhelmingly passed the Clean Water Act to end the use of lakes, rivers, streams and wetlands as waste dumps. Before that, America's waters and people had been suffering from pollution, and many lakes and rivers became unfit for drinking, swimming and fishing. But in 2002, America's waters and people took a hard hit. By coming up with a new definition for "fill material," the Bush administration opened the floodgates for coal mines in Appalachia to destroy streams with the waste created by blowing the tops off of mountains. In 2004, the Bush administration expanded that loophole to allow even more dangerous dumping of toxic mine "tailings"—the chemically processed wastewater slurry from extracting gold and other metals. For nearly a decade now, we've watched as wealthy mining corporations turn some of America's most pristine lakes and streams into industrial waste dumps. In Alaska, a new gold mine is pumping hundreds of thousands of gallons per day of toxic wastewater slurry into Lower Slate Lake, killing its fish and aquatic life. And this is just the beginning. High gold and metal prices have triggered a mining boom that, without stronger regulation, threatens countless lakes, streams and wetlands in Alaska and throughout the country. 

Regulations don’t check- they cause increase in MTR mining

EHP ‘11 [Environmental Health Perspectives, “Mountaintop Removal Mining: Digging Into Community Health Concerns”, http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3226519/, accessed 7/17/12] 

MTR Mining in Progress. Trees are clearcut, and explosives and massive machines are used to remove earth and access coal seams from the top down. Mining waste, or “spoil,” is dumped into valleys. The landscape changes incurred by MTR mining and valley fills can increase the risk of flash flooding.19 A form of surface mining, MTR mining first emerged in the late 1960s but remained a small source of coal until the mid-1990s. Now it is a major form of coal mining in West Virginia and Kentucky—the second and third largest coal-producing states after Wyoming—and it also occurs in Virginia and Tennessee.2 A few factors account for its rise. First, the Clean Air Act amendments of 1990 encouraged companies to seek low-sulfur coal, which is abundant in central Appalachia. MTR mining also uses less labor than underground mining, with massive draglines able to move 100 cubic yards of earth in a single scoop. And with underground coal supplies significantly depleted, MTR mining allows the harvest of seams of coal too thin to work from traditional coal mines.8


Regulations fail- EPA and Clean Water Act lack authority or enforcement 

EHP ‘11 [Environmental Health Perspectives, “Mountaintop Removal Mining: Digging Into Community Health Concerns”, http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3226519/, accessed 7/17/12] 

Critics of MTR mining say changes in the EPA’s permitting practices are welcome but not sufficient. “The Obama administration has certainly done an improved job of scrutinizing individual projects,” says Jon Devine, an attorney with the Natural Resources Defense Council. These actions include addressing scientific issues that had previously been ignored and either stopping projects or forcing companies to make improvements. However, some projects are still allowed to proceed despite the fact there is no way to mitigate stream burial that likely will result.7 But in early October 2011, a U.S. district judge ruled that, during review of pending mine proposals, the EPA had overstepped its authority with the guidance it issued in April 2010, providing coordination and oversight to the U.S. Army Corps of Engineers and mine owners as to what is legal under the Clean Water Act.18 However, the ruling leaves the EPA with the option of vetoing mine permits, which it has previously been able to do. Devine says this probably means that more permits will be vetoed unless the Corps strictly follows the Clean Water Act.

Regulations Fail- Coal waste storage and EPA silence

SDLP 9[ Journal of Sustainable Development Law and Policy, Amanda King, “Cleaning Up the Problem of Post-Combustion Coal Waste”, 2009, American.edu,  accessed 7/20/12]  

On March 9, 2009, EPA announced that it planned to propose regulations for coal waste by the end of the year.15 However, EPA was silent on whether the regulation would be under Subtitle C as a hazardous waste or under Subtitle D’s less stringent standards.16 Subtitle C hazardous waste regulations differ from Subtitle D in that, under Subtitle C, the federal government is authorized to do the permitting for the hazardous waste sites and has set specific standards.17 Because design criteria of coal waste surface impoundments is not regulated at all under either Subtitle C or Subtitle D, the regulation of landfills provides insight into the difference between the two types of regulations. Under the Subtitle C requirements, landfills must have multiple liners, be made of materials chemically resistant to the waste, and have a system in between liners for collection and removal of liquid leaching from the landfill.18 In contrast, for Subtitle D landfills EPA specifies only minimum standards, including a composite liner with two components, and gives states the authority to issue landfill permits and set more specific standards.19 Of the fifteen states that create nearly three-quarters of all the coal combustion waste in the United States, only one requires liners for surface impoundments and only three require liners for landfills for coal waste.20 Although regulating coal waste under Subtitle D could help by creating minimum standards for surface impoundments, based on current regulation of coal waste by the states it is unlikely many would require high enough standards. Coal waste must be recognized and regulated for what it is—a hazardous waste. Regulation of coal waste under Subtitle C and use of currently available technology to contain coal waste are needed to reduce environmental contamination and prevent future disasters.

Turn- Regs make Cleaner coal but dirtier waste- EPA fails to regulate waste disposal- human health and environmental harms

SDLP 9[ Journal of Sustainable Development Law and Policy, Amanda King, “Cleaning Up the Problem of Post-Combustion Coal Waste”, 2009, American.edu,  accessed 7/20/12]  

When a dike at the Tennessee Valley Authority’s (“TVA”) Kingston Fossil Plant failed on December 22, 2008, 5.4 million cubic yards of coal ash spilled,1 covering an area forty-eight times larger than the 1989 Exxon Valdez oil spill.2 Families in the East Tennessee area filed a lawsuit against TVA for medical monitoring, testing, treatment and procedures, and environmental monitoring and clean-up costs, alleging TVA knew the coal ash containment pond was in danger of releasing the coal waste and had already failed on prior occasions.3 While much of the recent focus on “clean coal technology” has been on lowering the greenhouse gas emissions from coal power plants,4 the recent coal ash disaster in Tennessee has shifted attention to the environmental impacts of coal combustion waste. Unlike the capture and sequester technology for reducing global warming emissions from coal fired power plants, which currently is far from achieving any significant impact,5 clean technology for coal waste disposal can achieve a large impact today, but only if our regulatory structure encourages it. By classifying coal waste as a hazardous waste and creating stricter standards for disposal sites, we can prevent future coal waste environmental disasters. Coal waste is typically disposed of in surface impoundments, minefills, landfills, and recycled into other products. Although there has been a recent trend away from disposal of coal wastes in surface impoundments and towards landfills,6 according to an Environmental Protection Agency (“EPA”) estimate as many as three hundred sites still use surface impoundments.7 Unlike a landfill, which only holds dry wastes, a surface impoundment is an uncovered area of hollowed land, made of mainly earthen material, which holds liquid wastes.8 Under Subtitle C of the Resource Conservation and Recovery Act (“RCRA”), surface impoundments must have a double liner system to prevent the liquid waste from leaching through the ground to local water supplies.9 Due to an exemption in Subtitle C, coal waste is not currently regulated as a hazardous waste, and the regulation of coal waste surface impoundments is left to the states.10 Although EPA concluded in a 2000 report that coal waste disposal in surface impoundments, underground mines, and landfills should be regulated under Subtitle C as a hazardous waste, EPA reversed its recommendation just a few weeks later.11 In the second regulatory determination, EPA stated that some regulation of coal wastes under RCRA would be necessary to protect human health, but did not state whether Subtitle C regulation was required.12 Post combustion coal waste is a threat to human health because it contains numerous chemicals including aluminum, arsenic, boron, cadmium, chromium, lead, manganese, molybdenum, selenium, and sulfate, which can cause health problems such as cancer, birth defects, and central nervous system damage.13 Furthermore, with stricter toxics emissions standards for coal-fired power plants, the waste will contain increased levels of arsenic, thallium, boron, barrium, and other harmful chemicals.14 Although clean technology to reduce emissions will help the environment, new emissions technology will make regulating coal waste disposal more important as coal waste becomes dirtier and more toxic.

Birth Defects Terminal Impact

Birth defects are the leading cause of increasing infant mortality rates

Utah Department of Health 11 (“Birth Defects and Infant Mortality in Utah”, October 31st, 2011, http://health.utah.gov/birthdefect/defects/infant.html)//AMV
Compared to other newborns, infants with birth defects are at a several-fold higher risk of dying early in life. Because of this, birth defects are a major driver of overall infant mortality in a state. Currently, birth defects are the leading cause of infant mortality in the United States and other developed countries. Most children who die of birth defects do so early in life, many before their first month and most before their first year of life. Thus, infant mortality due to birth defects is a reasonable and convenient measure of deaths due to birth defects and of the effectiveness of prevention and treatment. Preventing birth defects is a crucial and necessary step to improving children's survival and health. Preventing birth defects requires a combination of surveillance, to track and assess these conditions; research, to find their causes; and direct prevention services, to ensure that all women and their providers know of effective primary prevention already available, such as periconceptional folic acid to prevent neural tube defects (see section on neural tube defects). 

Infant mortality rates will lead to extinction if accelerated – we’re on the brink now 

Mastropaolo 1 (Joseph, Ph.D.* Peer reviewed paper published in Creation Research Society Quarterly 38: 151-158, 2001.[*Professor Emeritus, California State University, Long Beach; Adjunct Professor of Physiology, Graduate School, Institute for Creation Research], “Evolution is Lethal Antiscience”, http://josephmastropaolo.com/data3.html)//AMV
In 1997 from genetic testing, the estimate was that everyone on average carried six genetic disorders (Gargus, 1997). The extrapolation suggests that by 2033 the average for every man, woman and child may be 60 or more genetic disorders. The data indicate that the greatest mass extinction in the history of the planet is in progress in non human life forms at a rate of 30,000 extinctions per year and accelerating (Leakey and Lewin, 1996, Chapter 13; Mass Extinction References, 1998). The clear message is that mutations accelerate the permanent extinction of all life forms, including humans. There can be no greater imperative than educating students and parents to those facts. The lethal masquerade of portraying mutations as advantageous biological evolution must be extinguished before it brings the entire biosphere, including all of humanity, to permanent extinction. Cloaking the greatest mass extinction in the history of our planet as the biological progress called, evolution, identifies evolution as the most lethal antiscience in the history of our planet. Data on fatal human birth defects may be found in the medical epidemiological teratology literature. If evolution were true, then we should observe a decrease in fatal birth defects over time according to the first definition of evolution, change over time, and the third definition, natural selection. That means that a graph of the medically reported fatal birth defects should look like the hypothetical Figure 4. The data in Figure 4 are actually reversed. Like those data, evolution is false. The true data are plotted in Figure 5. As can be seen, the trend in spite of medical advances is an exponential increase in fatal birth defects (Sever, Lynberg and Edmons, 1993). Beyond any doubt, the trend is devolution. By 2085, it is estimated (R2 = 0.967) there will be 100% human infant deaths attributed to birth defects (see Figure 6). That suggests that the genetic disorder saturation of each chromosome locus by 2031, and the supersaturation by 2096, will manifest 100% infant deaths from birth defects by 2085. These data agree with the genetic disorder data in confirming human devolution and in suggesting imminent permanent genetic extinction in this century. That evolution cloaks accelerating human birth defect mortality toward imminent human extinction as biological progress, thereby militating against countermeasures until permanently too late, adds additional evidence to the identification of evolution as antiscience at the summit of criminality. 

*Renewables DA*
Uniqueness
Renewables shift from coal now – going global

Brown 10 Founder and president of Earth Policy Institute in Washington, D.C. (Lester Brown, August 25, 2010, “A global shift to renewable energy: But will it be fast enough?” http://grist.org/article/a-global-shift-to-renewable-energy/)//DR. H

As fossil fuel prices rise, as oil insecurity deepens, and as concerns about climate change cast a shadow over the future of coal, a new energy economy is emerging. The old energy economy, fueled by oil, coal, and natural gas, is being replaced by one powered by wind, solar, and geothermal energy. Despite the global economic crisis, this energy transition is moving at a pace and on a scale that we could not have imagined even two years ago. And it is a worldwide phenomenon. Consider Texas. Long the leading U.S. oil-producing state, it is now also the leading generator of electricity from wind, having overtaken California in 2006. Texas now has 9,700 megawatts of wind generating capacity online, 370 more in the construction stage, and a huge amount in the development stage. When all of these wind farms are completed, Texas will have 53,000 megawatts of wind generating capacity — the equivalent of 53 coal-fired power plants. This will more than satisfy the residential needs of the state’s 25 million people, enabling Texas to export electricity, just as it has long exported oil. Texas is not alone. In South Dakota, a wind-rich, sparsely populated state, development has begun on a vast 5,050-megawatt wind farm (1 megawatt of wind capacity supplies 300 U.S. homes) that when completed will produce nearly five times as much electricity as the 810,000 people living in the state need. Altogether, some 10 states in the United States, most of them in the Greatt Plains, and several Canadian provinces are planning to export wind energy. Across the Atlantic, the government of Scotland is negotiating with two sovereign wealth funds in the Middle East to invest $7 billion in a grid in the North Sea off its eastern coast. This grid will enable Scotland to develop nearly 60,000 megawatts of off-shore wind generating capacity, close to the 85,000 megawatts of current electrical generating capacity for the United Kingdom. We are witnessing an embrace of renewable energy on a scale we’ve never seen for fossil fuels or nuclear power. And not only in industrial countries. Algeria, which knows it will not be exporting oil forever, is planning to build 6,000 megawatts of solar thermal generating capacity for export to Europe via undersea cable. The Algerians note that they have enough harnessable solar energy in their vast desert to power the entire world economy. This is not a mathematical error. A similarly remarkable fact is that the sunlight striking the earth in just one hour is enough to power the world economy for one year. Turkey, which now has 41,000 megawatts of total electrical generating capacity, issued a request for proposals in 2007 to build wind farms. It received bids from both domestic and international wind development firms to build a staggering 78,000 megawatts of wind generating capacity. Having selected some 7,000 megawatts of the most promising proposals, the government is now issuing construction permits. In mid-2008, Indonesia — a country with 128 active volcanoes and therefore rich in geothermal energy — announced that it would develop 6,900 megawatts of geothermal generating capacity, with Pertamina, the state oil company, responsible for developing the lion’s share. Indonesia’s oil production has been declining for the last decade, and in each of the last five years the country has been an oil importer. As Pertamina shifts resources from oil into the development of geothermal energy, it could become the first oil company — state-owned or independent — to make the transition from oil to renewable energy. These are only a few of the visionary initiatives to tap the earth’s renewable energy. The resources are vast. In the United States, three states — North Dakota, Kansas, and Texas — have enough harnessable wind energy to run the entire economy. In China, wind will likely become the dominant power source. Indonesia could one day get all its power from geothermal energy alone. Europe will be powered largely by wind farms in the North Sea and solar thermal power plants in the North African desert.

-solar energy

Solar tech will replace coal in 2 decades

Johnston 11 (John, “100% Solar Energy In 20 Yrs No Problem, Says Futurist Ray Kurzweil”, http://www.the9billion.com/2011/02/25/100-solar-energy-in-20-yrs-no-problem-says-futurist-ray-kurzweil/) 

Futurist Ray Kurzweil has a prediction about the future of solar energy. He asserts that solar technology is improving at such a rate that it will soon be able to compete with fossil fuels. It will also be able to supply 100% of the world’s energy in about 20 years. Kurzwell has previously, and successfully, predicted that a computer would beat a human in chess by 1998, and that a worldwide communications network would emerge in the mid 1990s. Many of Kurzweil’s predictions are based on his law of accelerating returns, which maintains that technological change is exponential rather than linear, and that information technologies grow exponentially in capacity and power. This has been observed with computer processing power, which has doubled every 2 years for almost 50 years. Kurzweil believes this is also the case with solar technology. Solar power is doubling about every 2 years globally, and it has been doing this for the past 20 years. Today, solar energy is more expensive than using fossil fuels, but costs are declining fast. We are only a few years away from solar being around the same cost as fossil fuels. Kurzweil maintains that after that point, solar will continue to go down in price and will become more popular. He adds that currently solar power meets a very small percentage of the world’s energy needs, and people tend to dismiss technologies when they are only a very small fraction of the total solution. Crucially, he points out that if solar power doubles every 2 years, 8 more times, it will meet 100 percent of the world’s energy needs. Following that math, it will take 16 years, that’s 2027. He adds that the world will increase its energy needs during that time too, so we should add another couple of times to double on top of that. So in about 20 years, around 2031, we will be meeting at least 100 percent of the world’s energy needs just with solar energy. On the possible political obstacles involved, he says that as the cost per watt of solar falls significantly below coal and oil, people are going to change for economic reasons alone. It will cease to be a political issue. 

Solar is strong and growing could replace coal – survived the green bubble

Savitz 11

Eric, “Venture Capital: The Case For Investing In Solar,” http://www.forbes.com/sites/ericsavitz/2011/01/13/venture-capital-the-case-for-investing-in-solar/

Today, when you read about trends in venture capital investment, it would seem that you should have a funeral dirge playing in the background: investments are down 21% in software, 32% in biotech and 27% in medical devices. The hardest hit of all has been taken by an area that had been a VC darling just a few short years ago: the clean tech sector. Ernst & Young reported that VC funding for clean tech in the 2010 third quarter was down 55% from a year ago. Some investors are beginning to think that clean tech itself was a bubble, and that bubble has burst. But at Foundation Capital, we see this third quarter darkness as dawn, not dusk. And we see solar as one of the brightest opportunities still on the horizon. Specifically, we think that new models of financing have the opportunity to make residential solar – long the environmental community’s aspiration – a practical and profitable business reality. Here’s why. In the recent past, cleantech was dominated by large, capital-intensive projects. These blockbuster deals generated a lot of buzz, but have become a tough sell in the current economic and political climate. Case in point: California recently approved construction of a 370-megawatt solar thermal project in the middle of the Mojave Desert—the first such large-scale project in the U.S. in over twenty years. The plant will produce enough energy to power 725,000 homes. But to the chagrin of environmentalists, all that clean energy also threatens the habitat of an endangered desert tortoise. But what if there was a model that didn’t require displacing desert tortoises to bring solar power to the masses? A model that could save consumers 15 percent on their utility bills with an up-front investment of just $1,000 or less? Cost-competitive residential solar power is possible through a variation of a tried and true leasing business model and it’s called solar power service. Solar panels have been available for decades, but high up-front costs, complex technology and expensive maintenance have hurt solar’s appeal and discouraged widespread adoption. Today, several companies offer a new model of residential solar installation that finally overcomes all of these hurdles. It’s called a solar power purchase agreement (PPA), and it is essentially a sophisticated leasing arrangement. For a fixed monthly fee, homeowners can sign up for solar energy as a service from companies like Solar City, SunRun, or Sungevity. Under a solar PPA, the homeowner is freed from the $24,000 average installation cost, and the maintenance and converter replacement costs. Instead, it’s the provider who will manage the installation, monitor the panels to make sure they’re working efficiently, and repair them if they aren’t. The consumer then buys back the power produced on their roof at a fixed rate. These financing mechanisms make solar power as hassle-free as power from a traditional utility, with two notable exceptions; it’s cleaner and cheaper. Many utilities charge tiered rates—making consumers pay more per kilowatt-hour the more energy used. (In California, if you’re spending $500 a month with PG&E, some of your bill is likely in tiers three and four – meaning that you could be spending more than 30 cents more per kilowatt hour than you were with your first hour of usage. Given that Californians spend more than $5 billion a year for power just in tiers three through five, the potential savings for homeowners are huge.) With a solar PPA, consumers get the same low rate no matter how much power they use. And because solar PPA users generate a share of their own energy, it shrinks both their utility bill and their carbon footprint. This is a win/win for homeowners, and we think it’s a great bet for investors, especially following President Obama’s extension of the 1603 Tax Grant program as part of the larger tax agreement. This tax credit ensures that the solar power as a service model will continue to thrive. For the first time in history, residential solar is not just a viable choice, it’s the sensible one. Right now, when you fly into a typical American city, you see miles of black roofs (mostly tarpaper shingles, made with a byproduct from burning coal), flanked by green lawns. But to me and my colleagues, those black roofs look like a vast untapped market. That’s because the sun’s energy is keeping those lawns green, but when it hits the roofs, that energy gets absorbed as heat. This means a power plant has to burn more coal so a home’s air conditioner can compensate. Under the PPA solar service model, instead of giving money to the coal industry each month, consumers can put that solar energy to work and generate 75% of a home’s energy right from the rooftop. That’s why I believe that the sun isn’t setting on clean tech. It’s just coming over the horizon.

Solar could replace coal-supports more jobs than coal, venture funding high now

Pleging 11

Steven, “Despite Solyndra’s Death, the future of Solar Energy is Sunny,” The Green Faction, http://www.thegreenfaction.com/2011/11/10/despite-solyndra%E2%80%99s-death-the-future-of-solar-energy-is-sunny/

I believe that the loss of industry players Solyndra, Evergreen, and SpectraWatt opens the market for more innovative solar companies to succeed with smarter tactics and mainstream products that fit into existing manufacturing models. Remember when the dot.com bubble burst in 2000 and, seemingly overnight, some companies ceased making millions hand-over-fist? Flash forward to 2011, when nearly everyone is online, Internet technology has become more accessible and fortunes continue to be made. Real innovation always finds its pot of gold. We’ve seen a considerable reduction in solar panel costs, but that is exactly why there is reason to be optimistic. Lower prices open markets that were previously barred economically. I believe most people fail to understand the solar sector. Unlike other established markets the solar industry is still a tiny fraction of the overall energy production worldwide. Solar’s competition is really fossil fuel, or in other words, the established way electricity is being generated. With subsidies long in place for nuclear, coal and gas in the U.S. along with the cheap cost of production for coal and natural gas, solar is essentially competing with that $0.10/kWh average cost of electricity in the United States and globally. It is not only wise we devote our resources toward solar technology; it is essential. We are already facing serious ramifications of fossil fuel emissions. Increases in carbon dioxide concentration along with global surface temperatures are showing a decline in agricultural yields due to climate change. , This along with melting glaciers and shifts in climate zones do not bode well for climate change stabilization without drastic efforts in greenhouse gas abatement. There are also the obvious human costs of other sources of energy, from water quality issues related to gas fracking and the loss of mountain tops and streams with coal mining to the shocking failure of the Fukushima Daichi nuclear power plant reactors in March of 2011 that has forced one hundred thousand Japanese in a twelve mile radius to evacuate. Yes, solar energy does need to arrive at end-user costs that are closer to fossil fuels, and concurrently, our research and development areas need to lead us beyond current solar PV technologies. The recent fall of Solyndra is a lesson in over-specialization but is not a damning of solar’s viability. The U.S. has 1,750 MW of PV planned for 2011 and currently employs 100,000 people, more than coal mining or steel manufacturing. Solyndra was producing a PV product that did not fit within traditional balance of system (BOS) solar industry structures. Their novel cylindrical solar modules which have a capacity to capture sunlight from 360º (if rooftops are painted white) and resist snow and dust, also required a shift in the industry as a whole in order to adopt them. Unfortunately, Solyndra’s timing was terrible, global poly-silicon supplies caught up with rising demand, going from a high of $500 per kilogram in 2008 to a mere $35 on spot markets today. Combined with a Chinese manufacturing boom, that lowered the overall cost of panels by 40 percent this year, Solyndra was unable to compete. On October 19th, seven solar PV manufacturers filed a federal trade dispute claiming China is dumping solar panels in the US below their own manufacturing cost, which likely in part, explains the 40 percent decrease in panels. Unfortunately, for Evergreen and Solyndra, that filing is too late. The United States spends almost $500 billion annually purchasing energy from other countries. About $4 billion of taxpayer money is allotted to nuclear, natural gas, and nuclear company subsidies, even when many geothermal sources are reaching or have reached, capacity. We need a better paradigm. New solar technologies can change this. The U.S. has vast regions that offer some of the sunniest places on earth, and you don’t need to live in the desert to harness solar power. New Jersey is second only to California in adoption of solar infrastructure. Despite the announcement recently that Germany will be lowering their feed-in tariffs in January of 2012, they remain 40% of the total solar market globally while receiving less average daily solar radiation than New Jersey . In the U.S., we are seeing a likelihood of long-term thin-film implementation when we develop the right technological fit. Within a few years, we expect at least a dozen markets will be economically viable without subsidies. Tariff reductions are occurring throughout Europe as the EU struggles with the Greek financial crisis. Despite this the solar market there has increased 65 percent as opposed to the 82 percent increase in 2010. While changes in policy are lowering European expectations slightly, the U.S. market is projected to increase by as much as 9 percent this year. The global solar market is expected to install 22 MW of electricity in 2011. Of course, the largest solar demands will be coming from China and India. From a purely economic standpoint, there will be no reason for China to remain with silicon when better alternatives become available. Solar PV installations in Asia grew by over 57% from 2006-2010, and 2010 showed an incredible 100% increase from 2009 and yet China still exports nearly 95% of their total PV production. However, China recently announced a national feed-in tariff program, increasing 2012 solar market projections. Many venture capitalists have established funds dedicated to launching green technology initiatives. First Solar, the largest thin-film manufacturer in the world, will see approximately $3.75 billion in revenue this year, and there are a number of solar companies emerging with very attractive growth opportunities precisely because there is so much room for improvement in terms of efficiencies and a reduction in materials costs. As with the dotcom crash, the death of Solyndra, Evergreen and others will usher in a more robust solar industry not signal the disappearance of PV as a viable alternative for future energy needs. Both companies were a tiny fraction of an enormous and rapidly growing global market. The egalitarian balance is one that will afford large-scale, global installation of solar energy panels at a price people can manage.

Solar investment high now- transition from coal

Godinez 9

Victor, “Solar energy startup companies raked in venture capital investments in 2008,” Dallas News, http://techblog.dallasnews.com/archives/2009/01/solar-energy-startup-companies.html

The venture capital industry is getting a bit skittish -- investments in startup companies fell eight percent from 2007 to $28.3 billion in 2008, the National Venture Capital Association reported over the weekend. But even with VC firms tightening their belts in the face of the recession, there is still one type of technology that is scoring big investment bucks: solar energy. So-called "clean tech" companies received 50 percent more venture money in 2008 than they did in 2007. And the list of 10 biggest venture investments of 2008 was dominated by solar startups (list after the jump). What's mean for all of us? Hopefully it eventually means cheaper energy that's not reliant on coal or some other petroleum product.

-CSP 

CSP can replace coal- cost effective, environmentally safe 

Romm 8

Joseph, senior fellow at the Center for American Progress, where he oversees ClimateProgress.org., “The technology that will save humanity”, April 14, 2008, http://www.salon.com/2008/04/14/solar_electric_thermal/singleton/

Certainly we will need many different technologies to stop global warming. They include electric cars and plug-in hybrids, wind turbines and solar photovoltaics, which use sunlight to make electricity from solid-state materials like silicon semiconductors. Yet after speaking with energy experts and seeing countless presentations on all forms of clean power, I believe the one technology closest to being a silver bullet for global warming is the other solar power: solar thermal electric, which concentrates the sun’s rays to heat a fluid that drives an electric generator. It is the best source of clean energy to replace coal and sustain economic development. I bet that it will deliver more power every year this century than coal with carbon capture and storage — for much less money and with far less environmental damage. Clearly, the world needs a massive amount of carbon-free electricity by 2050 to stabilize greenhouse gas emissions. The industrialized countries need to cut their carbon dioxide emissions from electricity generation by more than 80 percent in four decades. Developing countries need to find a way to raise living standards without increasing electricity emissions in the short term, and then reduce those emissions sharply. And, over the next few decades, the world needs to switch to a ground transportation system whose primary fuel is clean electricity. This electricity must meet a number of important criteria. It must be affordable: New electricity generation should cost at most about 10 cents per kilowatt hour, a price that would probably beat nuclear power and would certainly beat coal with carbon capture and storage, if the latter even proves practical on a large scale. The electricity cannot be intermittent and hard to store, as is energy from wind power and solar photovoltaics. We need power that either stays constant day and night or, even better, matches electricity demand, which typically rises in the morning, peaks in the late afternoon, and lasts late into the evening. This carbon-free electricity must provide thousands of gigawatts of power and make use of a low-cost fuel that has huge reserves accessible to both industrialized and developing countries. It should not make use of much freshwater or arable land, which are likely to be scarce in a climate-changed world with 3 billion more people. Solar electric thermal, also known as concentrated solar power (CSP), meets all these criteria. A technology that has the beauty of simplicity, it has proved effective for generations. As the Web site of CSP company Ausra illustrates, solar thermal has a long and fascinating history.

War T/ Warming
Nuclear war turns warming 

Starr 12 (Steven, Senior Scientist with Physicians for Social Responsibility, and Director of the Clinical Laboratory Science Program at the University of Missouri. He has been published in the Bulletin of the Atomic Scientists and by the Center for Arms Control of the Moscow Institute of Physics and Technology, “Deadly Climate Change From Nuclear War: A threat to human existence”, http://www.nucleardarkness.org/warconsequences/deadlyclimatechangefromnuclearwar/)//AMV

Abstract A tiny fraction of the operational nuclear arsenals, if detonated within large cities, would generate enough smoke to cause catastrophic disruptions of the global climate[1]and massive destruction of the protective stratospheric ozone layer.[2] Environmental devastation caused by a war fought with many thousands of strategic nuclear weapons would quickly leave the Earth uninhabitable.[3] Deadly Climate Change and Massive Ozone Destruction from Nuclear War Nuclear detonations within urban and industrial areas would ignite immense firestorms which would burn everything imaginable and create millions of tons of thick, black smoke. Much of this smoke would rapidly be lofted above cloud level, into the stratosphere, where it would block warming sunlight from reaching the lower atmosphere and surface of the Earth. Sunlight would then markedly heat the upper atmosphere and cause massive destruction of the protective ozone layer, while darkness below would produce average surface temperatures on Earth characteristic of those experienced during an Ice Age. The darkness and global cooling predicted to result from nuclear war (along with massive radioactive fallout, pyrotoxins, and ozone depletion) was first described in 1983 as “nuclear winter”.[4] These initial studies estimated the smoke from nuclear firestorms would stay in the stratosphere for about a year. However in 2006, researchers using modern computer models found the smoke would form a global stratospheric smoke layer that would last for ten years.[5] The longevity of such a smoke layer would allow much smaller quantities of smoke than first predicted in the 1980’s to have a great impact upon both global climate and atmospheric ozone which blocks ultraviolet (UV) light. Thus scientists predict that even a “regional” nuclear conflict could produce enough smoke to significantly cool average global surface temperatures, reduce precipitation, and vastly increase the amount of dangerous UV light reaching the surface of Earth. In other words, a nuclear war fought between such nations as India and Pakistan would produce enough smoke to make the blue skies of Earth appear grey. Although the amount of sunlight blocked by this smoke would not produce the profound darkening of the Earth predicted in a nuclear winter (following a nuclear war fought with thousands of strategic nuclear weapons), the deadly climate change created by the regional conflict would likely have devastating global effects upon all human populations through its negative influence upon agriculture.[6] 
Nuclear war collapses the ozone layer and exacerbate food insecurity 

Starr 12 (Steven, Senior Scientist with Physicians for Social Responsibility, and Director of the Clinical Laboratory Science Program at the University of Missouri. He has been published in the Bulletin of the Atomic Scientists and by the Center for Arms Control of the Moscow Institute of Physics and Technology, “Deadly Climate Change From Nuclear War: A threat to human existence”, http://www.nucleardarkness.org/warconsequences/deadlyclimatechangefromnuclearwar/)//AMV

Nuclear War Fought with Hiroshima-size (15 kiloton) Low-Yield Nuclear Weapons In 2006, U.S. researchers used a NASA computer model (Model 1E, also used for the Intergovernmental Panel on Climate Change to predict global warming) to evaluate the effects of a regional nuclear war fought in the sub-tropics.[7] 50 Hiroshima-size nuclear weapons (15 kilotons per weapon) were detonated in the largest cities of each combatant nation (100 total detonations). The studies predicted the nuclear explosions would kill 20 million people in the war zone, the equivalent to half of all the people who died during World War II. The conflict would also significantly disrupt global climate. Up to 5 million tons of smoke from burning cities would quickly rise above cloud level into the stratosphere, and within 2 weeks would form a global stratospheric smoke layer which would remain in place for about 10 years.[8] The computer models estimated this smoke layer would block 7–10% of warming sunlight from reaching the surface of the Earth. Average surface temperatures beneath the smoke would become colder than any experienced during the last 1000 years. There would be a corresponding shortening of growing seasons by up to 30 days and significant reductions in average rainfall in many areas, with a 40% decrease of precipitation in the Asian monsoon region.[9] Such rapid and drastic climate change would have major impacts on global grain reserves, which already are at 50 year lows.9 Grain exports would likely cease for several years from large exporting nations like Canada.[10] The 700 million people now living on the edge of starvation, along with those populations heavily dependent upon grain imports, would face mass starvation as grain reserves disappeared, prices skyrocketed and hoarding occurred. Global nuclear famine is the predicted result of this scenario. As many as one billion people could die during the years subsequent to the deadly climate change created by this level of nuclear conflict.[11]  Stratospheric Ozone Destruction and Increased Levels of Harmful Ultraviolet (UV-B) Light A stratospheric smoke layer would also cause massive destruction of the protective ozone layer. Studies in 2008 predicted smoke from a regional nuclear conflict (as described above) would create ozone losses of 25-45% above mid latitudes, and 50-70% above northern high latitudes persisting for 5 years, with substantial losses continuing for 5 additional years.[12] Severe ozone depletion would allow intense levels of harmful ultraviolet light (UV-B) to reach the surface of the Earth – even with the stratospheric smoke layer in place. Global stratospheric ozone levels would fall to near those now seen only over Antarctica during the formation of the “ozone hole”. The UV index in the mid-latitudes would increase by 42–108%, which would cause fair skinned people to suffer sunburn in as little as 7 minutes. In the high northerly latitudes, the UV index would increase by 130–290%, shortening the time required for fair skinned people to sunburn from 32–43 minutes to 8–19 minutes.[13] Massive increases of UV-B light would clearly have negative impacts upon marine and terrestrial ecosystems, yet no research is being done to investigate the consequences of such a scenario. Likewise, no studies using modern climate models have yet been done to assess ozone depletion following larger nuclear conflicts fought with high-yield strategic nuclear weapons. 
US-Russia war turns warming and causes extinction 

Starr 12 (Steven, Senior Scientist with Physicians for Social Responsibility, and Director of the Clinical Laboratory Science Program at the University of Missouri. He has been published in the Bulletin of the Atomic Scientists and by the Center for Arms Control of the Moscow Institute of Physics and Technology, “Deadly Climate Change From Nuclear War: A threat to human existence”, http://www.nucleardarkness.org/warconsequences/deadlyclimatechangefromnuclearwar/)//AMV

Nuclear War Fought with High-Yield Strategic Nuclear Weapons[14] The high-yield strategic nuclear weapons in the operational arsenals of the U.S. and Russia have a combined explosive power at least 500 times greater than the low-yield weapons detonated in the regional war conflict. A large fraction of these strategic weapons are kept on high-alert status (in 2009, more than 2000 U.S. and Russian strategic warheads were on high-alert).[15] Virtually all their land-based intercontinental ballistic missiles are kept ready to launch within 30 seconds to 3 minutes, apparently operating under the policy of Launch-On-Warning.[16] In 2008, scientists predicted the detonation of 4400 strategic nuclear weapons in large cities could cause 770 million prompt fatalities and produce up to 180 million tons of thick, black smoke.[17] Ten days after detonation, the smoke would form a dense global stratospheric smoke layer which would block about 70% of warming sunlight from reaching the surface of the Northern Hemisphere and 35% of sunlight from reaching the Southern Hemisphere.[18] The resulting nuclear darkness would cause rapid cooling of more than 20º C (36º F) over large areas of North America and of more than 30º C (54º F) over much of Eurasia (Figure 2). Daily minimum temperatures would fall below freezing in the largest agricultural areas of the Northern Hemisphere for a period of between one to three years. Average global surface temperatures would become colder than those experienced 18,000 years ago at the height of the last Ice Age.[19] The cooling of the Earth’s surface would weaken the global hydrological cycle and the Northern Hemisphere summer monsoon circulations would collapse because the temperature differences that drive them would not develop. As a result, average global precipitation is predicted to decrease by 45%.[20] The cumulative effects of deadly climate change and ozone destruction would eliminate growing seasons for more than a decade. Catastrophic climatic effects lasting for many years would occur in regions far removed from the target areas or the countries involved in the conflict.[21] Under such conditions, it is likely that most humans and large animal populations would die of starvation.[22] 
*Topicality*
AT STB

Even if the CO2 pipelines is regulated under the STB, it is not “transportation”

Morgan & McCoy 12 (M. Granger, Lord Chair Professor in Engineering; Professor and Department Head, Engineering and Public Policy; Professor, Electrical and Computer Engineering and Heinz College at Carnegie Mellon, and Sean T., Research Engineer and Project Manager, Department of Engineering and Public Policy @ Carnegie Mellon, manager of the CCS Regulatory Project at Carnegie Mellon, “Carbon Capture and Sequestration: Removing the Legal and Regulatory Barriers”, June 21, 2012, google book)//AMV

Even if the STB exercised regulatory authority over CO2 pipelines, its jurisdiction over a particular pipeline would depend upon whether the pipeline company is a "pipeline carrier.”’ The ICCTA defines “pipeline carrier” as a “person providing pipeline transportation for compensation.” If the company entered into transactions with other companies to ship their carbon dioxide in interstate commerce, then the company would be a “pipeline carrier" and subject to STB regulation (assuming, again, that supercritical CO2 is not an exempt gas under the ICA). In addition, according to the precedent established pursuant to the ICA, a pipeline that does not engage in "transportation" is not subject to regulation. For example, if a company owned or operated pipelines in which it shipped only CO2 it had produced, it would not be engaged in interstate "transportation" within the meaning of Title 49. This precedent is consistent with the ICCTA definition of a "pipeline carrier" and would seem to indicate that if a CO2 capturer owns the pipelines that transport only CO2 it produces from its own facilities, it would not be regulated under Title 49. In the EOR community, many of the CO2 pipelines would not be considered "pipeline carriers" or engaged in interstate "transportation" because of these reasons even if CO2 pipelines were subject to STB regulation. However, it is not yet apparent whether CCS pipelines would have similar business models. Although it is unlikely that each emission source would have a dedicated pipelines directly to a sequestration site due to issues of cost and scale. 

Energy Unlimits
Energy infrastructure explodes the topic – allows for blatantly untopical affs and anything that transports energy

Boies and McClurg 12 (Courtney and Josiah, last edited May 10, 2013, viewed at 7-20-12, “Energy Infrastructure”, https://wiki.uiowa.edu/display/greenergy/Energy+Infrastructure)

As such, Energy Infrastructure naturally includes the traditional utilities associated with energy transport and management (coal transport trains, natural gas pipelines, electric transmission lines, etc.). However, the field also covers large-scale energy management technology such as advanced electricity metering and distribution systems, smart building technologies, and modern power plant control systems. The figure below illustrates that the energy infrastructure is effectively the interconnect between energy production and energy consumption.
Energy infrastructure explodes the topic – allows the aff to change any part of a huge separate topic

Houwing et al 06 (Michiel Houwing, Petra Heijnen, and Ivo Bouwmans, “Socio-Technical Complexity in Energy Infrastructures             

Conceptual Framework to Study the Impact of Domestic Level, Energy Generation, Storage and Exchange”,     http://www.nextgenerationinfrastructures.eu/download.php?field=document&itemID=430790, PDF, viewed 7-20-12)
The energy infrastructure is defined as the total system of ¶ generation, transport, distribution, trade, supply and ¶ consumption of energy. This means not only the physical ¶ network (e.g. power plants, gas pipes, heat delivery stations), ¶ but also the social (economic and institutional) network that ¶ manages and controls the physical system. Together, these ¶ networks form a socio-technical infrastructure system. It is a ¶ complex system; the technological, economic, and ¶ institutional domains are strongly interdependent. The system ¶ is situated in and acted upon by an environment, which ¶ influences system behaviour, but is itself influenced by this ¶ behaviour very little; the environment is external to the ¶ system (see Fig. 1). The Dutch energy infrastructure, for ¶ example, can be regarded as a complex system situated in the ¶ global energy infrastructure. When considering the Dutch ¶ system the process of global oil price formation can be ¶ regarded as being external to the system, i.e. as a part of the ¶ environment.

Limits Good

   Aff Innovation

Limits are key to aff innovation

Slee 10 (Mark Slee, May 24, 2010, “Are limitless resources or a certain number of constraints more beneficial for creativity?,” online: http://www.quora.com/Art-Creativity/Are-limitless-resources-or-a-certain-number-of-constraints-more-beneficial-for-creativity)

Both anecdotally and from personal experience, I'm inclined to say that constraints are a strong enabler of creative output, and a requirement for most. The degree certainly varies by individual and depends upon the method. With that said, I think the most commonly applied creative approach essentially involves two steps: * Define a set of parameters to work within (you'll often hear artists/musicians speaking similarly about "setting up a creative space") * Explore the space as freely and fully as possible (the bulk of creative time tends to be spent in this phase) The obvious pitfalls here are creating either too large or too narrow a space to work in. Intuitively, it may seem that a larger space is better due to the freedom it affords, but I tend to think the opposite is actually the case. Having too many variables or resources to work with can be very paralyzing, especially for highly creative types. Highly creative people may easily overwhelm themselves with an incredible number of exciting new ideas, which can make it very difficult to actually execute on anything (I don't have personal experience with attention-deficit hyperactivity disorder, but I imagine there's a reasonably strong analogy to be made here). Generating creative output (not just a deluge of ideas) requires finding a way to artificially suppress the firehose of competing new concepts, thereby enabling a more intense focus. 

   Education

The depth of education outweighs – key to educational success in a globalized world 

Washington Post 09 (Washington Post, “Will Depth Replace Breadth in Schools?” http://voices.washingtonpost.com/class-struggle/2009/02/will_depth_replace_breadth_in.html)
The truth, of course, is that students need both. Teachers try to mix the two in ways that make sense to them and their a surprising study — certain to be a hot topic in teacher lounges and education schools — is providing new data that suggest educators should spend much more time on a few issues and let some topics slide. Based on a sample of 8,310 undergraduates, the national study says that students who spend at least a month on just one topic in a high school science course get better grades in a freshman college course in that subject than students whose high school courses were more balanced. The study, appearing in the July issue of the journal Science Education, is “Depth Versus Breadth: How Content Coverage in High School Science Courses Relates to Later Success in College Science Coursework.” The authors are Marc S. Schwartz of the University of Texas at Arlington, Philip M. Sadler and Gerhard Sonnert of the Harvard-Smithsonian Center for Astrophysics and Robert H. Tai of the University of Virginia. This is more rich ore from a goldmine of a survey Sadler and Tai helped organize called “Factors Influencing College Science Success.” It involved 18,000 undergraduates, plus their professors, in 67 colleges in 31 states. The study weighs in on one side of a contentious issue that will be getting national attention this September when the College Board’s Advanced Placement program unveils its major overhaul of its college-level science exams for high school students. AP is following a direction taken by its smaller counterpart, the International Baccalaureate program. IB teachers already are allowed to focus on topics of their choice. Their students can deal with just a few topics on exams, because they have a wide choice of questions. AP’s exact approach is not clear yet, but College Board officials said they too will embrace depth. They have been getting much praise for this from the National Science Foundation, which funded the new study. Sadler and Tai have previously hinted at where this was going. In 2001 they reported that students who did not use a textbook in high school physics—an indication that their teachers disdained hitting every topic — achieved higher college grades than those who used a textbook. Some educators, pundits, parents and students will object, I suspect, to sidelining their favorite subjects and spending more time on what they consider trivial or dangerous topics. Some will fret over the possibility that teachers might abandon breadth altogether and wallow in their specialties. Even non-science courses could be affected. Imagine a U.S. history course that is nothing but lives of generals, or a required English course that assigns only Jane Austen. “Depth Versus Breadth” analyzes undergraduate answers to detailed questions about their high school study of physics, chemistry and biology, and the grades they received in freshman college science courses. The college grades of students who had studied at least one topic for at least a month in a high school science course were compared to those of students who did not experience such depthstudents. But. The study acknowledges that the pro-breadth forces have been in retreat. Several national commissions have called for more depth in science teaching and other subjects. A 2005 study of 46 countries found that those whose schools had the best science test scores covered far fewer topics than U.S. schools. 

