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Shale gas is present across much of the lower 48 States. Exhibit ES-1 shows the approximate locations of current producing gas shales and prospective shales. The most active shales to date are the Barnett Shale, the Haynesville/Bossier Shale, the Antrim Shale, the Fayetteville Shale, the Marcellus Shale, and the New Albany Shale. Each of these gas shale basins is different and each has a unique set of exploration criteria and operational challenges. Because of these differences, the development of shale gas resources in each of these areas faces potentially unique opportunities and challenges.

The true potential of U.S shale gas resource remains uncertain, however, as estimates vary and experience continues to provide new information on the seven shale plays in the U.S.  Growth in gas production from shale formations will offset declines in other supply sources nationwide, and is expected to grow significantly in the Northeast, Gulf Coast and Midcontinent regions.

The Antrim shale play, a formation of the Upper Devonian age found in Michian and parts of Ohio and Indiana, has produced gas since the 1940s, but was not active until the 1980s. Drilling activity picked up significantly in the 1990s. 
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Natural gas production from hydrocarbon-rich shale formations, known as “shale gas”, is one of the most rapidly expanding trends in onshore domestic oil and gas exploration and production today.  Natural gas plays a key role in meeting U.S. energy demands, with natural

gas supplying about 22% of the total. 

The United States has abundant natural gas resources. The Energy Information Administration (EIA) estimates that the U.S. has more than 1,744 trillion cubic feet (tcf) of technically recoverable natural gas. The current recoverable resource estimate provides enough natural gas to supply the U.S. for the next 90 years6. Note that historically, estimates of the size of the total recoverable resource have grown over time as knowledge of the resource has improved and recovery technology has advanced. Unconventional gas resources are a prime example of this trend.

In 2007, Texas, Wyoming, and Colorado were the states with the greatest additions to proved gas reserves for the year; these additions were from shale gas, tight sands, and coalbed methane, all of which are unconventional gas plays40. Similarly, the states of Texas (30%) and Wyoming (12%) had the greatest volume of proved gas reserves in the U.S. in 2007—again, both primarily as a result of developing unconventional natural gas plays41
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Three factors have come together in recent years to make shale gas production economically viable: 1) advances in horizontal drilling, 2) advances in hydraulic fracturing, and, perhaps most importantly, 3) rapid increases in natural gas prices in the last several years as a result of significant supply and demand pressures.
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The U.S. increased its natural gas reserves by 6% from 1970 to 2006, producing approximately 725 tcf of gas during that period38. This increase is primarily a result of advancements in technology, resulting in an increase in economically recoverable reserves (reserves becoming proven) that were previously thought to be uneconomic.
Overall, unconventional natural gas is anticipated to become an ever-increasing portion of the U.S. proved reserves, while conventional gas reserves are declining. Unconventional production now accounts for 46% of the total U.S.production.
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Shale gas could also decrease energy costs because massive shale gas production would likely cause a significant decline in natural gas prices. Massive shale gas production would also help improve our energy security, and help reduce our dependence on expensive foreign fossil fuels.
Michigan has a long-standing dependence on coal as its dominant source of energy. Although Michigan has no in-state coal supplies, the state relies on coal for more than 60 percent of its electricity generation. In 2008, Michigan spent $1.36 billion on imported coal. 

Shale gas could also provide cleaner energy option for many developing countries that are currently heavily relying on coal, the dirtiest energy source of them all.  Shale gas is connected with significantly less carbon emissions compared to coal (shale gas gives off around half the carbon emissions of coal).
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An oil and gas lease auction of state-owned parcels netted $178 million in bonus payments for the state - far exceeding the previous auction record of $23.6 million set in 1981.  To put the historic significance of this auction in perspective, since 1929, the state has collected a total of $190 million in bonus payments.

The auction was driven by recent news of a successful test well in Missaukee County for natural gas on a formation known as the Utica Shale.

Revenue generated from oil and gas exploration on state-owned land is deposited in to the Michigan Natural Resources Trust Fund, a constitutionally protected restricted fund that provides financial assistance to local governments and the DNRE to purchase land or rights in land for public recreation or protection of land because of its environmental importance or its scenic beauty. It also assists in the appropriate development of land for public outdoor recreation. 

However, the mineral right sale, which occurred from Oct. 25 to Oct. 27, raised just $10 million on the lease of 273,000 acres, or less than $40 per acre.
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Drilling activity has primarily targeted the Antrim Shale in Michigan for more than 20 years, accounting for nearly 80 percent of all oil and gas drilling in the first decade of the 21st century. With more the 9,700 Antrim Shale wells on production, the Antrim continues to be the dominant procuring horizon for natural gas in the state.   
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Map Antrim Shale
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The Collingwood Shale is a natural gas field below much of northern third of Michigan, in the heart of the Michigan Basin. It is about 40 feet thick and is sandwiched between the Utica Shale (above) and Trenton Black River limestone formation (show what that means in a minute)

For about two years, Calgary-based Encana Corp. quietly accumulated about 250,000 net acres in seven Michigan counties, centered in Cheboygan, Kalkaska and Missaukee counties, at an average of $150 per acre (with mineral rights pursuant to seven-year terms). Then in the spring of 2010, Encana’s subsidiary Petoskey Exploration LLC revealed that it had successfully tested a well in Missaukee County (commonly known as the Petoskey Pioneer 1-3 well or Pioneer well) in the Collingwood Shale formation. Known as the Pioneer well, the well produced an average of 2.5 million cubic feet of natural gas a day for 30 days, making it the most prolific single source of natural gas in Michigan. While production then dropped to 800,000 cubic feet per day, the output is still significant for a Michigan gas well. This well targeted the Collingwood Shale at 9,500 ft. true vertical depth, with a 5,000 foot horizontal penetration utilizing a process known as hydraulic fracturing.  

The primary differences between modern shale gas development and conventional natural gas development are the extensive uses of horizontal drilling and high-volume hydraulic fracturing.
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Map of Utica /Collingwood
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Nomenclature – more confining layers with Utica/Collingwood
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-Mineral owners should always consult an attorney to help craft a good lease that will represent the owner’s best interest.

-After leasing, permits are obtained.  I will talk about regulations later, but regulated by the DEQ office of Geologic Survey.  

-Once all the appropriate permits have been secured, well pad construction begins. Well pads are about five acres in size or about the size of 2½ to 3½ football fields. 

-After construction of the well pad, a drilling rig will move in. The modern drilling rig is very large and very powerful. A single drilling rig can take 50-65 tractor trailers to move and will stand well over 100 feet tall.

-After drilling, the energy companies will use a process called hydraulic fracturing or fracking to stimulate natural gas production. Hydraulic fracturing, also known as “fracking,” is the process of injecting a mixture of water, chemicals, and sand underground to create fractures, through which natural gas can flow for collection. 

-Finally, after all the equipment is removed and a permanent well head or Christmas tree is installed, the focus turns to natural gas production. In order to bring natural gas to use from the well, significant production infrastructure needs to be constructed. Natural gas infrastructure construction includes pipelines, compressor stations, natural gas storage areas, and processing facilities.  

- After all the recoverable natural gas has been drained at a well site the well is plugged and abandoned. Final reclamation takes place after gas wells are plugged and abandoned and the area is to be reclaimed as close to the original condition as possible.
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Hydraulic fracturing is a formation stimulation practice used to create additional permeability in a producing formation, thus allowing gas to flow more readily toward the wellbore.  Hydraulic fracturing of horizontal shale gas wells is performed in stages. Because of the lengths of the laterals, hydraulic fracture treatments of horizontal shale gas wells are

usually performed by isolating smaller portions of the lateral.
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Visual of fracking

Slide 17: 

Visual with explanation
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Concerns
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List of chemicals

The addition of friction reducers allows fracturing fluids and proppant to be pumped to the target zone at a higher rate and reduced pressure than if water alone were used. In addition to friction reducers, other additives include: biocides to prevent microorganism growth and to reduce biofouling of the fractures; oxygen scavengers and other stabilizers to prevent corrosion of metal pipes; and acids that are used to remove drilling mud damage within the near‐wellbore area. These fluids are used not only to create the fractures in the formation but also to carry a propping agent (typically silica sand) which is deposited in the induced fractures

Fracking uses undisclosed chemicals, which are mixed with water and pumped underground, directly through aquifers, to fracture rock. The cocktail of chemicals used in the fracking process is “undisclosed” from the public because it is considered to be a trade secret and proprietary information. In fact, the Michigan Department of Environmental Quality can only obtain the chemical blend in the case of an emergency. We do know some of the individual chemicals used in fracking operations and, while these make up just a fraction of the total materials in the fluid, they include recognized carcinogens and hazardous materials.

Slide 20:
Evaluating the relative volumes of the components of a fracturing fluid reveals the relatively small volume of additives that are present. Overall the concentration of additives in most slickwater fracturing fluids is a relatively consistent 0.5% to 2% with water making up 98% to 99.5%.  However, when you consider that the 98% is millions of gallons, that 2% can be a high volume of hazardous chemicals.  In an operation that uses 2 million gallons of water, that means roughly 80,000 pounds of chemicals would be used.
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A provision was added to the Energy Policy Act of 2005 exempting the industry from complying with the Safe Drinking Water Act (SDWA) The FRAC Act would repeal that provision. Amends the Safe Drinking Water Act to:
(1) repeal the exemption from restrictions on underground injection of fluids near drinking water sources granted to hydraulic fracturing operations under such Act; and
(2) require oil and gas companies to disclose the chemicals used in hydraulic fracturing operations.
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A withdrawal undertaken as part of an activity authorized under Part 615, Oil and Gas, is currently exempt from the reporting and permitting requirements under Part 327 (Great Lakes Preservation Act).  Despite the statutory exemption, the water withdrawals for water used in fracking still hold the potential to cause significant adverse impacts.  Ground water withdrawals can affect both ground water and surface water. Withdrawals have led to cases where wells, springs and wetlands have gone dry, lake levels have dropped, stream flow has been reduced with great harm to wildlife, and contamination has prevented installation of new wells.
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Permit condition to require use of the Water Withdrawal Assessment Tool which is a science-based tool that determines the likelihood of a withdrawal causing a serious impact on a nearby stream or river and it provides guidance towards minimizing the impact.
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For example, the Petoskey Pioneer #1-3 well had a withdrawal of approximately 5.5 - 5.8 million gallons of water.  
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By law, the waste cannot be in open pits which has caused problems in many other states.  It must be disposed of in injection wells regulated by both the DEQ and EPA.  
Industry is looking at recycling the wastewater: 

There is one company In PA that has simply been reusing the flowback with minimum treatment – they have only 10% flowback returning to the surface so they are able to dilute the flowback in a new mix that is ¾ fresh water and ½ reused waste water.  They add chemicals to raise the pH and flocking agent that helps settle solids and.  

There is also a DEP approved FracPure™ Treatment and Recycling Facility in North Fayette Township, southwest Pennsylvania. According to the website, it currently provides phase one of the FracPure™ treatment process, using chemical treatment and filtration to recycle 250,000 gallons per day providing 100% re-use of flowback.  The full scale FracPure™ Brine Treatment Plant will remediate flow back brine into cleaned water exceeding all EPA and State drinking water standards of 500 parts per million of total dissolved solids, which is safe to return to the water table and into rivers and streams. The only other byproducts are 99.7% pure salts for water softening and liquid salt for erosion control and de-icing of roads.  http://integratedwatertech.com/documents/FracPureOpen.pdf 

I do know the concern with the regulators in MI with recycling is that it can be done safely and that means two things 1) the use of recycled water will not interfere with well operations (friction, scaling, etc that could cause malfunctions) and 2) transport – most incidents occur as surface spills loading and unloading at the wellhead, treatment plant, on the road, etc. so are we increasing the risk of a spill that could cause contamination by recycling the flowback
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Other states versus MI – open pits versus frac tanks
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Graphic of disposal well
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Less protective requirements.  However, in general, deep injection wells, if constructed and maintained properly, are a safe way of disposal.  
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Other problems such as traffic, noise, and air pollution are also a concern. Construction equipment emissions, fracking equipment, and unintentional gas leaks are sources of negative air emissions during the fracking process. Large areas of cleared land and many miles of roadways can scar the landscape and result in habitat fragmentation. Drilling operations also involve lights, 24 hours a day, and noise pollution from the initial month of drilling the well to the continuous noise generated by operation of compressor stations. 
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GET A LAWYER – MSUE has great information that can be of assistance – GET A LAWYER!
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DEP Say Cabot Oil and Gas Corp. May Resume Hydro Fracking Gas Wells in Susquehanna County

10/16/2009

http://www.portal.state.pa.us/portal/server.pt/community/newsroom/14287?id=2395&typeid=1 

“The DEP’s Sept. 24 order stopped all hydro fracking operations at each site throughout the county in response to three separate spills in less than one week at the company’s Heitsman well in Dimock Township.  About 8,000 gallons of a water/liquid gel mixture were lost during the spills, which polluted Stevens Creek and a nearby wetland.”

DEP Orders Schreiner Oil and Gas to Restore Water Supplies at Two Homes in McKean County 

02/25/2010


http://www.portal.state.pa.us/portal/server.pt/community/newsroom/14287?id=9348&typeid=1 

“DEP previously determine that the company, based in Massillon, Ohio, was liable for affecting the water supplies of homes in that area of Bradford Township.” “Among the contaminants identified were total dissolved solids, chlorides, manganese, iron, dissolved methane and ethane gas.  The order, which was issued Feb. 23, also directs the company to continue maintaining the other seven water supplies and to improve cement casing at three of its drilled oil/gas wells to prevent groundwater contamination.” 

 

DEP to Meet With Drilling Companies to Discuss Ways to Prevent Dangerous Gas Migration Situations, Safeguard Homes, Water Supplies

04/20/2010


http://www.portal.state.pa.us/portal/server.pt/community/newsroom/14287?id=10693&typeid=1 

“Last week, DEP took further action against Cabot Oil & Gas Inc. after it failed to address migrating gas discovered in 2009 from drilling operations that contaminated groundwater and the drinking water supplies of 14 homes in the region.”

 

DEP Plans Thorough Investigation in to Marcellus Shale Well Blowout in Clearfield County

06/24/2010

http://www.portal.state.pa.us/portal/server.pt/community/newsroom/14287?id=11864&typeid=1 

“At approximately 8 p.m. on Thursday, June 3, the operators of the well, which is owned by EOG Resources, Inc. lost control of it while preparing to extract gas after hydrofracturing the shale. As a result, the well released natural gas and flowback frack fluid onto the ground and 75 feet into the air. “ When we arrived on scene, natural gas and frack fluid was flowing off the well pad and heading toward tributaries to Little Laurel Run and gas was shooting into the sky, creating a significant fire hazard.”
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One well recently – a vertical well at a depth of 1524 feet in the Antrim Shale which is shallow.  Nitrogen gas was bubbling up at the well head the morning after drilling was completed.  It was a ½ gallon per minute surface leak of nitrogen so relatively small and it was confined shortly within finding the leak – cemented within 36 hours.  Investigation on cause still underway.   The Department of Environmental Quality Office of Geological Survey (DEQ OGS) is still in the investigative and evaluation stages for this incident. They are gathering data, running diagnostic geophysical tools, evaluating the results of the data (including expert review), and compiling everything into a preliminary report.  Presidium, the company that owns the well, and OGS staff were scheduled to meet this week. Work is still on-going to complete the assessment of what happened, and identify the impacts. A report will be available when the investigation is completed.
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Act 65 established the Office of the Supervisor of Wells (Supervisor or SOW); provided for the issuance of permits and regulation of drilling; required casing and sealing of each freshwater, brine, oil, or gas formation; and established plugging requirements for all wells. 
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Under the authority of Part 615, the Assistant Supervisor (by delegation from the Supervisor) promulgates and enforces rules, and issues Orders and Instructions necessary to enforce the rules. Supervisor’s Orders and Instructions are legally binding on both the agency and the industry. The Supervisor or Assistant also issues Supervisor’s Letters, policies, and procedures.

The law is a bit loosey goosey allowing the Supervisor of Wells to take various action in order to prevent “waste.”  In this case, we are using this to our advantage – this is how we were able to get the permit condition for the water withdrawal assessment tool.  We are also trying to use this in order to strengthen other areas of the law.  
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If the use of fracking techniques increases in Michigan without proper regulations to provide necessary protections, there is concern that Michigan’s surface, ground, and drinking water could be contaminated. 
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We developed a “Regulatory Wish List” – we turned it into a sign on letter and sent it to the Office of Geological Survey.  One pager wish list provided.  Full letter with detail provided on our website. 
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Regulatory Letter
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Regulatory Letter
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EPA Study
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The well in Cheboygan County actually found oil instead of gas so they are setting up an oil processing plant at that site.  
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Map of current permits

