 SEQ CHAPTER \h \r 1                                         Impact of Hydraulic Fracturing on Wildlife 

     Throughout the ongoing debates on the process of natural gas extraction called hydraulic fracturing –  hydro-fracturing or “fracking,” for short –  much has been written about the harmful environmental effects of this method.  The most prominent aspect of the argument has usually been the potential threat to water resources, whether drinking water or water for agricultural purposes.  

     Public discourse on the topic has been very heated, with competing interests including corporations who profit from selling energy, owners of the land on which fracking takes place, politicians who decide policies, state “conservation” agencies who formulate regulations, and various individuals and environmental groups who are concerned with the damage that hydro-fracturing does to water, soil, and air.  While the risks of fracking to humans have been extensively considered, far less media coverage has been devoted to the deadly impacts on wildlife who live where fracking is taking place.

     Although hydro-fracturing for oil and gas production began in 1903, the first commercial application was in 1949.  The process proved efficacious for “bringing new life to old wells.”  As technology progressed, use of the method increased dramatically, and drilling sites previously considered problematic were opened up.  Conventional, vertical drilling of wells is referred to as “low-volume hydraulic fracturing” because less than 80,000 gallons of water are needed per well.  But in recent years, a more aggressive technique has been developed, called “high-volume horizontal hydraulic fracturing,” and it has brought new controversy with it.  High-volume refers to the fact that millions of gallons of water are needed for this type of drilling.  

     High-volume horizontal hydraulic fracturing releases natural gas from the ground by the high-pressure injection of more than a million gallons of water, sand, and chemical agents down and across into horizontally drilled wells that can be as far as 10,000 feet below the surface.  The rock layers are cracked by the pressurized mixture, with the resulting fissures held open by the sand; then the gas is released from the shale and flows up through the well. (Info from ProPublica website.)
     Some geologists claim that the natural gas trapped in shale could meet the United States’ energy needs for many years.  Natural gas is touted as a “greener,” alternative fuel because it burns more cleanly than coal or oil.  And because it is available in our own country, rather than having to buy it from the Middle East or elsewhere, proponents say it could provide a measure of energy independence for America – an attractive suggestion, given the often troubled geo-political scene.  But at what cost to wildlife?  

      An area of particular interest to drilling companies is the Marcellus Shale, an enormous tract of deeply buried shale rock that extends from New York, Pennsylvania, and Ohio to West Virginia.  Many companies are competing for contracts to drill in the Marcellus Shale, portions of which are 9,000 feet beneath the earth.  Opponents to drilling have pressured state officials to look into the consequences, and the NYS Department of Environmental Conservation has done several extensive studies.  A small part of these studies addresses the problems caused to wildlife.  

     Fragmentation of wildlife habitats is an unavoidable factor in drilling for oil or gas.  Cutting forests and clearing land for both the drilling itself and the road building necessary to transport equipment destroys animal habitats.  As the NYS DEC Revised Draft Supplemental Generic Environmental Impact Statement, released to the public Sept. 7, 2011, states: “Habitat loss, conversion, and fragmentation (both short-term and long-term) would result from land grading and clearing, and the construction of well pads, roads, pipelines, and other infrastructure associated with gas drilling.”    (DEC website - RDSGEIS, chapter 6)  

     The EIS continues, “In addition to loss of habitat, other potential direct impacts on wildlife from drilling in the Marcellus Shale include increased mortality, increase of edge habitats, altered microclimates, and increased traffic, noise, lighting, and well flares.  Existing regulation of wellhead and compressor station noise levels is designed to protect human noise receptors.  Little definitive work has been done on the effects of noise on wildlife.”

     “Indirect and cumulative impacts may include a loss of genetic diversity, species isolation, population declines in species that are sensitive to human noise and activity or dependent on large blocks of habitat, increased predation, and an increase of invasive species.  Certain life-history characteristics, including typically long life spans, slow reproductive rates, and specific habitat requirements for nesting and foraging, make raptor (birds of prey) populations especially

vulnerable to disturbances.  Biological systems are exceedingly complex, and there can be serious cascading ecological consequences when these systems are disturbed. Little baseline data are available with which comparisons can later be made in the attempt to document changes, or lack thereof, due to oil and gas development.  In cases where serious adverse consequences may reasonably be expected, it is prudent to err on the side of caution.”
     Other statements from the EIS include: “Habitat fragmentation from human infrastructure has been identified as one of the greatest threats to biological diversity.”   And “Additional research would be necessary to determine the precise impacts to species and wildlife expected from such drilling in New York’s Marcellus Shale.”

     The DEC admits that their predictions of impact on wildlife are conservative.  “There was little to no place in the study area where wildlife would not be impacted.”  

(900-plus-page DEC document available here: http://www.dec.ny.gov/energy/75370.html  )


ALL LIVING BEINGS NEED WATER

     It is strongly suspected that hydro-fracturing is a very real threat to water quality.  Duke University researchers found high levels of leaked methane in well water collected near shale hydro-fracking sites.  They analyzed water samples from 68 private groundwater wells in northeastern Pennsylvania and New York.  “At least some of the homeowners who claim that their wells were contaminated by shale-gas extraction appear to be right,” says Robert B. Jackson, Professor of Global Environmental Change.  http://tinyurl.com/3p6l99t 

     The EPA itself has found methane and benzene in ground water near gas wells in Wyoming. http://www.cnn.com/2010/US/08/31/wyoming.epa.water/index.html  

    Considerably more anecdotal evidence exists.  For example, state regulators across the country 

have documented over 1,000 incidents of groundwater contamination related to fracking.  “In many cases, water is so polluted with gas that people can literally light their water on fire, right out of the tap!  In addition to contamination underground, fracking generates enormous quantities of highly toxic—and even radioactive—wastewater, which is often left to evaporate into the air, or simply dumped into the rivers and streams that supply our public drinking water systems.”  www.waterdefense.org  

     As harmful as fracking is for humans, wild animals are at even greater risk on a daily basis.  Wildlife does not have the multiple resources that most people have.  If a well or spring that we draw water from for our baths, cooking, or drinking water is polluted – by whatever means – we often have the option to get water from somewhere else, including the grocery store.  (Admittedly, economically disadvantaged persons may not have this option.)   Wildlife has one choice and one choice only: whatever fresh water is in their immediate vicinity.  Even without fracking-caused pollution, in times of drought, for example, when animals have to travel farther from their homes to find water, crossing more roads than usual, we see many more tragic individuals who have been run over by vehicles.  


ANIMAL STUDIES

     Harm to wildlife from fracking has been reported on Animal Planet.  From October 2009:  “Dead and tumoured cattle, deer, chipmunks, and other wildlife near fracturing sites have surfaced in various locales.”  Also, “On September 16th [2009], 8,000 gallons of frack fluid leaked into Stevens Creek near Dimock, Pennsylvania, causing minnows, salamanders and tadpoles to swim erratically and die.  Cabot Oil & Gas was responsible for three frac gel spills within a few weeks time, and the Pennsylvania Department of Environmental Protection (DEP) is investigating.”  Another case: “On the border between West Virginia and Pennsylvania, much of the entire 38 miles of Dunkard Creek ecosystem has died in a very short time in mid-September, and officials suspect fracking fluid is to blame.”  

     Over 10,000 fish, plus salamanders, frogs, crayfish, aquatic insects, and freshwater mussels, were killed in that instance.  Two of the mussel species were endangered species candidates.   

../Local Settings/Temporary Internet Files/Content.IE5/9SO666NT/EFG6../Local Settings/Temporary Internet Files/Content.IE5/9SO666NT/EFG6     Animal Planet adds that, “Biologists observing the site have called it the worst environmental disaster of their lifetime.  At first, authorities blamed coal mining waste, but testing found chemicals in the water known to be used by fracking in the nearby Marcellus Shale gas well drilling operations.  It’s now being treated as a crime scene, since someone may have illegally dumped fracking fluid rather than treating the chemicals.”  

http://tinyurl.com/6deww9t 

     The Carnegie Museum of Natural History, Powdermill Nature Preserve, and the Pennsylvania Game Commission did a joint mapping project of a drilling area.  In the case of scarlet tanager populations, they found that they could decline by as much as 23 percent because of drilling in their habitat; and the black-throated warbler, most of whose breeding grounds in Pennsylvania overlaps the Marcellus region, would be even more drastically affected.  

     Pennsylvania brook trout are especially sensitive to water temperature, sediments, and contaminants.  They require cold, highly-oxygenated water to thrive.  Their now severely shrinking population is very dependent upon watersheds that overlap with the Marcellus shale areas.  Drilling is highly likely to have an extremely negative impact on the trout.

     Nearly 40 percent of rare species in Pennsylvania are considered to be globally rare or critically endangered in the state.  Many live in riparian areas, streams, and wetlands.  Some of  these species possess only one, two, or three populations in the entire state, and some of these are in areas most likely to be exploited by gas drilling.     

     From ProPublica reporters Abrahm Lustgarten and Nicholas Kusnetz, Sept. 16, 2011:
 ADVANCE \d 5
     “In September 2009, Range Resources began drilling a natural gas well near the home of Beth Voyles in one of the most heavily drilled counties in southwestern Pennsylvania. The following spring, Range began filling a giant waste impoundment near Voyles’ home, and wastewater accumulated in puddles on the dirt roads, where the water was sprayed to hold down the dust, according to a lawsuit Voyles filed against the state and interviews with ProPublica. The family immediately noticed a stench, and its dog, which lapped the fluid from the puddles, got sick.

A veterinarian determined that the dog had been exposed to ethylene glycol, a component of antifreeze that is also used in hydraulic fracturing. The dog’s organs began to crystalize, and ultimately failed, the vet told Voyles, and the family had to euthanize the dog. A short time later the family had to euthanize a horse after it exhibited similar symptoms, Voyles told ProPublica. “If it’s crystalizing their organs,” Voyles said of her animals, “just how long before it's going to do that to us?”  Then the whole family started getting rashes, aches, and blisters in their noses and throats.  Her doctors couldn't pinpoint what was causing their symptoms.

When Voyles began to suspect drilling might be the cause, she had her doctors run blood tests for chemicals known to be used in the processes.  The results came back showing high levels of benzene, toluene and arsenic.”

     Other complaints came from residents of the region, and Voyles began a lawsuit against the Pennsylvania Department of Environmental Protection.  She had asked Range to treat the impoundment pond for hydrogen sulfide, a toxic gas that can be fatal at high levels and cause nausea, vomiting and headaches in lower amounts.  The impoundment was briefly emptied in June, 2010, but filled again in August.  Now Voyles’ rashes are back, she has lost much of her sense of smell and she says everything tastes like metal.

     Voyles’ lawsuit says the DEP ignored her concerns that the chemicals in her blood could be from the waste in the impoundment nearby, never said that her well water was also contaminated with an industrial solvent, and never issued any violations to Range.  She alleges that the waste impoundment did not meet minimum state regulatory requirements.  Voyles is not seeking compensation, but she want the agency to investigate her complaints according to state regulations.  ProPublica’s article, cited above, notes that the DEP did not respond to calls requesting comment.
(See complete article at  http://www.propublica.org/article/science-lags-as-health-problems-emerge-near-gas-fields.       Also, Reporter’s Notebook by Abrahm Lustgarten of www.propublica.org  – a brief, useful video on fracking in Wyoming.)
FEDERAL GOVERNMENT AWARENESS

    Although government regulations have been notoriously lax where big energy corporations are concerned, Congress is not totally unaware of the dangers of hydro-fracking.  An April 2011 report from the U.S. House of Representatives Committee on Energy and Commerce states that between 2005 and 2009, 14 oil and gas companies used more than 2500 hydro-fracking products containing 750 chemicals and components, including “proprietary” and “trade secret” chemicals.  A few are “seemingly harmless,” such as salt and citric acid, but many are known to cause cancer and birth defects, among other horrors.  

     Methanol is widely used, even though it is acknowledged to be a “hazardous air pollutant” and a candidate for regulation under the Safe Drinking Water Act.  A few of the other chemicals used in the fracking process are benzene, toluene, naphthalene, formaldehyde, ethylene glycol, and hydrochloric acid.  Very small quantities of chemicals such as benzene, a known carcinogen, are capable of contaminating millions of gallons of water.  

     At least one company is known to have used a lead product; lead is well-known to be toxic to the heart, bones, intestines, kidney, brain, and reproductive and nervous systems.  

     Regarding this use of chemicals, the congressional report warns that they “could pose a severe risk to human health and the environment.”  That means risk for wildlife, too.

http://tinyurl.com/42u9dwd   

     In animals, breathing benzene harms developing foetuses.  Exposure to food or water contaminated with benzene damages their blood and immune systems, and can cause cancer.  http://www.eco-usa.net/toxics/chemicals/benzene.shtml    And the EPA says that inhalation or oral exposure to benzene has the same effects on animals as humans.  

     Toluene causes central nervous system dysfunction in both humans and animals.  

http://www.epa.gov/ttnatw01/hlthef/toluene.html   

   NEW Y ORK STATE  

     Every state that allows hydro-fracking has its proponents and opponents, but where big money is to be made, jobs offered to people in a troubled economy, and the public is largely ill-informed, what is best for wildlife and the natural environment is usually trumped by vested interests.

     Currently, hydro-fracking is occurring in many states, including Texas, Arkansas, Louisiana, Tennessee, Ohio, Michigan, Colorado, Oklahoma, West Virginia, Wyoming, North Dakota, Montana, Kansas, Nebraska, New York, and Pennsylvania.    

     In New York State, as elsewhere, hard-pressed farmers and other landowners have leased their property to energy companies, sometimes risking the ire of their neighbors.  To be fair, some who leased their land were not fully aware of the potential hazards of fracking; and others felt this was the only way to save themselves financially.  In any case, some landowners regret their decision to lease their land to gas companies. (see NY Times, September 22, 2011)

     Because of increasing public outcry, with a broad spectrum of individual citizens and environmental groups speaking up against high-volume hydraulic fracturing, a moratorium was imposed on any new drilling permits.  Public comment is being solicited by the DEC until December 12, 2011.

     An added fillip to the controversy was caused by the DEC’s announcement in June that it would recommend that drilling not be allowed in and around the watersheds that serve New York City and Syracuse, as well as within or near primary aquifers or state-owned land, including parks and wildlife management areas.  Besides being a tacit acknowledgement by the DEC that drilling could cause hazards to water supplies, some New Yorkers were understandably offended by the implied regional favoritism.

  ADVANCE \d 5    Since writing an earlier Environmental Impact Statement in 2009, DEC staff has spent thousands of hours hours updating the document.  The 2011 version contains more than 900 pages, with 150 additional pages of data and analysis.  Their review makes recommendations for “rigorous and effective controls” on high-volume fracturing on private lands.  These controls include such items as: well protection, additional well casing, spill controls, and storm water controls.

     Some members of the NY State Assembly and Senate have proposed a bill, A02108 (S893) which includes some language concerning hazards to animals.  An extract reads:

“Numerous hazards have been associated with this type of industrial activity.  Chemicals used in fracking may be toxic, cause life-threatening illnesses, including cancer, and can be non-biodegradable and difficult or impossible to remove once they enter the natural environment. Construction of large well pads (up to five acres), the use of millions of gallons of water and large numbers of trucks delivering fracking chemicals, water, and other equipment to the site can lead to excessive noise, air pollution, deterioration of roads and bridges, contaminated groundwater, including private and public water supplies, vibrating of surrounding structures, fires, explosions and, in some cases, earthquakes.  Open pits of chemically-laced water, laden with salt, heavy metals and radioactive elements have been known to kill wildlife and farm animals that have mistakenly drunk from them, and upon evaporation, contribute to air pollution. Leaks and spills of fracking chemicals from the trucks and waste pits have also been reported, causing contamination of surface waters.  There is a possibility that the fracking chemicals that remain underground may migrate or seep through fractures in the underground formations, cracks in the well-bore casing, and through abandoned wells to pollute groundwater.”  
     In New York in particular, deeper, more complicated wells than the state has previously licensed will be necessary.  In potential NYS wells, it is possible that as much as five million gallons of water would be needed for the fracking process.  This naturally puts an enormous burden on water sources.  In addition, it would require approx. 200 tanker trucks to transport this huge amount of water for each well.  This much heavy truck traffic would bring its own attendant environmental impacts and added dangers for wildlife in the vicinity of every well and all roads leading to the wells.

     An Ecological Services Field Office Fact Sheet prepared for Senator Charles Schumer states that “Marcellus shale gas well development requires about 20 times more water for

hydraulic fracturing (hydrofracturing) than conventional gas wells.......The source of this

water is usually local streams or rivers.  Potential impacts of withdrawing such

massive quantities of water include the de-watering of important aquatic habitat, entrainment or impingement of aquatic organisms by the intake pipe.....”  And, “Disposal of the hydrofracturing water, which must be removed before gas can flow back to the well, as well as the brines produced throughout the life of the well, is a major environmental concern.”

http://www.fws.gov/northeast/nyfo/info/cdreports/Senate%20Schumer%20-%202010.pdf 

WHOM DO YOU TRUST?
 ADVANCE \d 5
   When state agencies say they will “regulate” or “monitor” hydraulic fracturing to reduce the known threats, we should not accept this as a guarantee of any kind.  The quality of governmental oversight is often very low, when it is not downright non-existent.  (We saw this clearly with the disastrous BP oil spill of 2010.)  Then, too, there have been cases of officials “looking the other way” or not doing their duty for a variety of reasons.  Finally, in these tough economic times, cutbacks at most agencies mean that enforcement is not consistently carried out.  Therefore, concerned citizens, especially those of us who care about animal welfare, must keep constant pressure on our legislators to safeguard the health and safety of our precious wild neighbors – just as assiduously as we protect our own. 

.****************************************************************************
Some sources and other addenda:

High-volume vs. low-volume info from

 http://www.oilandgasbmps.org/resources/fracing.php  Includes a colorful diagram from National Energy Board of Canada

http://www.propublica.org/special/hydraulic-fracturing    (Has diagram of well.)

Rep. Maurice Hinchey is a co-sponsor of the Fracturing Responsibility and Awareness of Chemicals (FRAC) Act, which would place hydraulic fracturing under the framework of the Safe Drinking Water Act and require energy companies to disclose the chemicals used in the fracking process.  As of Nov. 17, 2011 (when I called Hinchey’s Wash, DC office), it had been referred to the Sub-Committee on the Environment and the Economy, which is part of the Committee on Energy and Commerce. (HR 1084)   

From NRDC document, “Drilling Down,” October 2007:  Unfortunately, the oil and gas industry now enjoys significant exemptions from the Clean Water Act’s stormwater permit requirements. Since 1987, oil and gas “operations” have not needed a stormwater permit as long

as their stormwater discharges were uncontaminated.  In the Energy Policy Act of 2005, Congress expanded this exemption to include the construction of new well pads and the accompanying new roads and pipelines.   The EPA has interpreted this new 2005 exemption as allowing unlimited discharges of sediment into the nation’s streams, even where those discharges contribute to a violation of state water quality standards.  Oil and gas companies have been excused from putting controls in place to address the erosion and sedimentation of waters even though mounting evidence—including the EPA’s own analysis—shows that such sedimentation causes numerous problems for the fish, wildlife, and people that depend on clean water.

From Nature Conservancy Report: Pennsylvania Energy Impacts Assessment, Nov. 15, 2010

Well pads occupy 3.1 acres on average while the associated infrastructure (roads, water impoundments, pipelines) takes up an additional 5.7 acres, or a total of nearly 9 acres per well pad. 

Adjacent lands can also be impacted, even if they are not directly cleared. This is most notable in forest settings where clearings fragment contiguous forest patches, create new edges, and change habitat conditions for sensitive wildlife and plant species that depend on “interior” forest conditions. 

Forest ecologists call this the “edge effect.” While the effect is somewhat different for each species, research has shown measurable impacts often extend at least 330 feet (100 meters) forest adjacent to an edge. Interior forest species avoid edges for different reasons. Black-throated blue warblers and other interior forest nesting birds, for example, avoid areas near edges because of the increased risk of predation. Tree frogs, flying squirrels and certain woodland flowers are sensitive to forest fragmentation because of changes in canopy cover, humidity and light levels. Some species, especially common species such as whitetail deer and cowbirds, are attracted to forest edges – often resulting in increased competition, predation, parasitism, and herbivory. Invasive plant species, such as tree of heaven, stilt grass, and Japanese barberry, often thrive on forest edges and can displace native forest species. As large forest patches become progressively cut into smaller patches, populations of forest interior species decline. 
Bureau of Land Management monitoring of mule deer in Pinedale Anticline Project Area Wyoming showed that after development of gas fields, direct habitat loss to the deer’s winter range occurred. (2010 Annual Report at:  http://wyofile.com/wp-content/uploads/2011/04/Deer.2010annualreport_muledeer.pdf)  

Wildlife Conservation Society report on pronghorn in Wyoming, 2007: habitat loss, and increasing traffic and fencing disturb their foraging.  “The increasing industrial footprint, as evidenced by the number of roads and gas pads across both the PAPA and Jonah regions, is resulting in an unavoidable decline in overall winter habitat available to pronghorn.” As gas field development continues, habitat fragmentation increases. ( p. 72)

http://s3.amazonaws.com/WCSResources/file_20110518_073714_Wildlife_and_Energy_Development_Year_2_Report_ujY.pdf 

Hudsonia is in the process of studying the impact on a variety of NYS wildlife.  They will have a preliminary report in their newsletter in late November.  

The EPA is conducting a comprehensive study of the potential effects of hydraulic fracturing on surface and ground water.  The EPA expects initial research results will be available in 2012.  To learn more about the study and hydraulic fracturing, visit EPA website.
