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Brief  Overview of  Shale Resources Development

• 1821: 1st shale well (27 ft deep) in Fredonia, NY to provide 
the light equivalent of  “two good candles” 

• 1858: North America’s first gas company (Fredonia Gas 
Light Company) founded; two gas wells 200 ft deep to 
supply gas for 30–35 yrs

• Late 1970s to early 1980s: DOE funded Eastern Gas 
Shales Project to study Devonian shale in eastern US 
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• 2000: mature hydraulic fracturing technologies at 
the Barnett Shale (George Mitchell of  Mitchell 
Energy)

• 2004: Marcellus Shale at the Appalachian Basin

• 2008: Eagle Ford Shale with both oil and gas
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~100 ft

~300 ft

capable of  yielding 
significant formation water



George Mitchell’s Entrance into North Texas

• Mid–1940’s to 1951: gas 
production first recognized in 
the Bend Conglomerates in the 
Wise County area

• Mitchell started a consulting 
firm in 1946, and helped establish 
Oil Drilling Inc. with H. Merlyn 
Christie and Johnny Mitchell 

• Drilled a dozen successful Bend 
Conglomerate gas wells 

• Began to work with Natural Gas 
Pipeline (NGPL) to move gas to 
Chicago market (1953–1995) 6



George Mitchell during 1957 – 1981

• Began delivering gas to NGPL on Dec. 17, 1957

• 1962: company name changed to Mitchell & 
Mitchell Gas and Oil Corp. (buy–out of  Christie’s 
interest), and to George Mitchell & Associates 
(buyout of  Johnny’s 1/3 interest)

• 1963: acquired Southwestern Gas Pipeline to 
expand its gas processing business

• 1964: $6.25M purchase of  50,000 acres north of  
Houston

• 1968: started to drill in South and East Texas

• 1972: town of  Woodlands started to be constructed
7



George Mitchell during 1957 – 1981

• By mid–1970’s: offices in TX, OH, CO, OK; LA; 
and CA

• 1972: name changed to Mitchell Energy & 
Development Corp. and as a public company 
(George had 70% of  the voting stock)

• 1973: the Arab Oil Embargo; demand for oil and gas 
production

• 1979: 1st largest massive hydraulic frac stimulation 
(a gelled water frac consisting of  one million 
gallons of  fluid and 2.8 million pounds of  sand); 
opening up a new niche, unconventional, tight–gas 
reservoirs

8



George Mitchell during 1981 – 1985

• Early 1981: the C.W. Slay No. 1 discovery well of  Barnett 
shale to the depth of  7,856’; shut–in for evaluation in early 
June

• Decided to frac the perforated interval with nitrogen, with 
250 ft theoretical frac half  length (TFHL); assumed the shale 
has fracture network

• Late Sep. 1981: well treated and produced 246 Mcf; shut in for 
pipeline connection (not enough production for NGPL)

• June 1982: came on production at 120 Mcf/d; about 8 months 
after well completion 

• 1982–1985: filed a name Newark East (wells near the 
community of  Newark in Wise County) for the new field 
discovery in the Barnett Shale
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George Mitchell during 1986 – 1997

• 1986: oil price crash

• 1986–1995: contract with NGPL renegotiated and 
buy–out on July 1, 1995 (have to use spot market 
pricing)

• 1987–1997: examined the production history

• 1987–1990: approached Gas Research Institute (GRI) 
for cash and technology infusion

• 1995: Sandia technology of  micro seismic frac
mapping, assisted by GRI; used at the Barnett, with 
initial failures

• 1990–1997: 3D seismic; improved economics 
(TFHL, tube string, down hole drilling motors) 10



George Mitchell during 1997 – 2001

• 1997: initial application of  the light sand fracs (LSF)

• 1997: the sale of  the real estate arm of  the company, with 
$460M net proceeds; $200M used to pay for debt in shale gas

• Had so far invested about $250M in the Barnett play

• 1997: Chevron disbanded the unconventional group and leave 
the Barnett play; Kent Bowker joined Mitchell

• 1998–2001: expansion phase of  the Barnett

• Prior to 2000: the Barnett play was dominated by Mitchell

• Sep. 28, 2000: the Barnett Shale Symposium by the Oil 
Information Library of  Fort Worth

• Aug. 14, 2001: Devon Energy and Mitchell Energy merged; 
Devon paid $60.40/share for 51.7 million shares

11
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• A native of  Galveston, Texas 

• Graduated from Texas A&M University with a degree in petroleum engineering (No. 
1 in the class) and geology (waited tables in the residence halls; sold candy; built 
bookcases); the school's largest benefactor with donations topping $95 million

• Brought 300,000 lease acres in north of  Fort Worth known as “The Wildcatters' 
Graveyard”

• By 1964, Mitchell & Mitchell owned over 1,000 producing wells, and George and 
Cynthia Mitchell had 10 children

• In 1960's, to develop a real estate project; The Woodlands, a 25,000-acre planned 
community opened late 1974 

• Mitchell Energy & Development Corp. went public in 1972 (60% stocks); merger in 
January 2002 with Devon Energy for $3.1B

• A testament to intellect, optimism, and perseverance, persisted through 17 yrs of  
failures and incremental successes (Father of  Fracking)

• During his career, participated in about 10,000 wells, including more than 1,000 
wildcats

• In 2013, the annual Forbes list of  wealthiest Americans ranked him 239th with a net 
worth of  $2 billion

George Mitchell (1919 - 2013)

http://cgmf.org/index.php



History of  MEC C.W. Slay No. 1 (Barnett Discovery Well)

• Drilled in early 1981 by Mitchell Energy

• Fractured with nitrogen foam; produced 212 MMcf
(million cubic feet) in 12 years 

• Shut–in for almost 2 years

• Re–fractured using large gel fracturing: produced 
another 29 MMcf in 2.5 years

• Shut-in for another 2–yr period

• Fractured with large water (light sand): produced 
another 1,007 MMcf

• Currently producing 6.3 MMcf gas/month

• To date, has produced 1,348 MMcf gas 13
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U.S. Shale Gas Production
• 1.0 Tcf (28.3 Bcm) in 2006
• 4.8 Tcf in 2010 (23% of  total gas supply; expected to be 46% by 2035)

trillion 
cubic feet 
(Tcf)
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http://www.
eia.gov/toda
yinenergy/de
tail.cfm?id=2

170

Updated 
June 1, 2011
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http://www.hydraulicfracturing.com/
Process/Pages/information.aspx

What is horizontal 
drilling and 

hydraulic fracturing?

Pressures at 480 to 850 bars to open existing fractures or initiate new fractures



Carrizo location – UT Arlington

Barnett drilling location at 2008 
University of  Texas at Arlington

http://www.star-telegram.com/2010/09/30/2510136/ut-
arlington-pad-site-exemplifies.html

Carrizo Oil and Gas Com.
$400,000 one–time donation
$391,000 ($1,000 per acre) for the right
27% royalty 



From XTO annual report and Railroad 
Commission of  Texas
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Air 
monitoring 

station
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November, 2010
Cooper Street near 

Green Oaks,
Arlington, TX

4 miles away from 
UT Arlington
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November, 2010
Cooper Street near Green Oaks,

Arlington, TX
4 miles away from UT Arlington
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a 32-foot, high-tech 
acoustic sound curtain 
around the drilling site
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“fracturing fleet”
2 weeks for drilling
2 weeks for completion
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Field trip (April 2009)
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31Drill rig and pipe
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Pressure pump
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10-million gallons fracturing pond



34Fracturing trailer
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Gas gathering and processing station
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U.S. Natural Gas Wellhead Price

http://www.eia.gov/dnav/ng/hist/n9190us3m.htm

$3.35 mcf (7/18/2013)



37http://info.drillinginfo.com/urb/barnett/
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Concerns about Shale Resources Development

• Water availability and consumption

• Ground water contamination

• Fracturing fluid and flowback fluid management

• Seismic activity

• Air emission

• Noise

• Land use and surface disturbance

• Naturally Occurring Radioactive Material (NORM)

• Sand mining (silica in the dust) 

39
Kargbo, D.M., R.G. Wilhelm and D.J. Campbell. 2010. Natural gas plays in the Marcellus Shale: 
Challenges and potential opportunities. Environmental Science and Technolog y, 44(15): 5679-5684.
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41September 20, 2012 in Philadelphia



42http://gaslandthemovie.com/

GASLAND: A Film by Josh Fox (Premier on HBO on June 21, 2010)

DVD available 
in Dec. 2010



Truth Land
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Copyright: 
Energy In 
Depth, a 

project of  
the 

Independent 
Petroleum 

Association 
of  America 

(IPAA) 

http://www.truthlandmov
ie.com/watch-movie/
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A gallon = 3.7854 liters

DOE (2009)
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Water used in 
fracking is 
<1% of  the 
municipal 
water useA single shale gas well uses 

in total about the same 
amount of  water as a golf  
course uses in three weeks



Public Concerns

• Water availability and consumption

• Ground water contamination

• Fracturing fluid and flowback water management

• Seismic activities

• Air emission

• Noise

• Land use and surface disturbance

• Naturally Occurring Radioactive Material 
(NORM)

• Sand mining (silica in the dust) 
46
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50Molofsky et al. (2011)
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52Molofsky et al. (2011)



53

Engelder, T. 2012. Capillary tension and imbibition sequester frack fluid in 
Marcellus gas shale. PNAS, 109(52): E3625-E3625.

Warner, N.R., R.B. Jackson, T.H. Darrah, S.G. Osborn, A. Down, K. Zhao, 
A. White and A. Vengosh 2012. Reply to Engelder: Potential for fluid migration 
from the Marcellus Formation remains possible. PNAS, 109(52): E3626-E3626.



54

May 2013



55Warner et al. (2013)



“Impact of  Shale Gas Development on Regional Water Quality”

• Environmental risks to 
regional water quality: gas 
emission; contaminant 
transport through induced and 
natural fractures; wastewater 
discharge; accidental spills

• Accidental rate of  seal 
problems in unconventional 
gas wells is relatively low (1 to 
3%)

• “Multiple lines of  evidence 
approach” 56Source: Science Review/Summary May 2013



“Gas drilling taints groundwater”
• The PNAS (June 24, 2013) paper of  Rob 

Jackson at the Center on Global Change of  
Duke University in Durham, North 
Carolina, on Marcellus shale 

• Jackson stresses that the contamination is 
probably due to poor well construction, rather 
than hydraulic fracturing itself  

• Jackson’s team found methane in 115 of  the 
141 shallow drinking-water wells that it 
sampled; carbon-isotope ratios of  the methane 
molecules, and ethane, propane and helium 
are also analyzed

• But the team did not find evidence that 
chemicals used in fracking migrated from 
depth to contaminate aquifers

• Jackson says that his results do not necessarily 
mean that all drilling operations will have 
problems. More importantly, he says, the 
results suggest that the problem (well 
integrity) is relatively simple to fix 57Source: Nature News, June 25 2013

• Shale-gas extraction has 
transformed the US energy 
landscape, but its environmental 
effects are unclear

• Fears about the potential impact 
on groundwater resources have 
taken center stage in a number of  
high-profile disputes between 
scientists, regulators and industry
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59Jackson et al. (2013)
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Pavillion, WY
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• Five municipal wells screened at depths 
ranging from 122 to 158 m bgs

• Domestic wells screened as deep as 245 m bgs

• Hydraulic fracturing in gas production wells 
occurred as shallow as 372 m bgs to about 900 
m bgs 

• Public comment 
extended to Sep. 2013

• EPA’s studies cancelled 
on June 20, 2013



63Matt McKeon 

Micro–seismic monitoring
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http://comments.s
ciencemag.org/con
tent/10.1126/scienc
e.340.6129.141-a



Public Concerns

• Water availability and consumption

• Ground water contamination

• Fracturing fluid and flowback water management

• Seismic activities

• Air emission

• Noise

• Land use and surface disturbance

• Naturally Occurring Radioactive Material 
(NORM)

• Sand mining (silica in the dust) 
65
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Chemical additives in a typical hydrofrac fluid is commonly <0.5% 
by volume

The additives in a 3 million gallon hydrofrac job, for example, would 
result in about 15,000 gallons of  chemicals in the waste

DOE (2009)



67DOE (2009)

About 750 
chemicals or 

other 
components 
are used, and 

29 of  them 
are 

hazardous 
(Vidic et 
al., 2013) 
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• Flowback can be 3% –
80% of  the total amount 
of  water and other 
material used to fracture 
the well

• Flowback fluids 
contains high TDS, not 
treatable by wastewater 
treatment plants

• Most flowback fluids 
are disposed of  in 
underground injection 
wells, a Class II 
injection well, regulated 
by EPA



Water Treatment Technology

• Core technologies currently in use for the removal 
and concentration of  dissolved solids vary and 
depend on the concentration of  the TDS
 ion exchange is used in low–TDS waters and for the 

removal of  sodium (Na+) in high 
bicarbonate/carbonate (HCO3

- water)

 For TDS concentrations of  up to 20,000 mg/L, reverse 
osmosis has been the preferred method

 Thermal distillation and evaporation is used for waters 
with TDS concentrations of  40,000 – 100,000 mg/L

 New and cost–effective technologies that treat 
wastewaters with TDS exceeding 200,000 mg/L are 
needed 69
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On June 8, 2012 in Washington DC

http://www.youtube.com/watch?v=XnRH9i8hpbo&feature=youtu.be



71Leith (2012) 

Seismic Activities



• Fracking produces micro-
earthquakes (magnitude <2) 

• The largest induced earthquake 
from fracking of  >100,000 wells 
is magnitude 3.6

• Wastewater disposal into deep 
wells poses a higher risk 
(e.g., magnitude 5.7 event in 
central OK on Nov. 6, 2011)

• Only a small fraction of  >30,000 
wastewater disposal wells 
appears to be problematic

72Source: Science Review/Summary July 2013

Long-term rate: 21 
earthquakes/yr (1967-
2000)

188 earthquakes in 2011
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Howarth, R.W., R. Santoro, and A. Ingraffea. 2011. Methane and the greenhouse-gas footprint of  
natural gas from shale formations.  Climate Change, DOI 10.1007/s10584-011-0061-5.

Air Emission



“Natural gas greenhouse emissions study draws fire”
• On a per-joule basis, burning methane 

produces less carbon dioxide than burning 
coal

• Howarth et al. (2011) estimated methane 
release from gas production and 
transportation over a 20–yr period; they 
reported between 0.6 and 3.2% of  the gas 
can escape to the atmosphere 

• “The main author is an evolutionary 
biologist and an anti–natural gas activist 
who is not credentialed to do this kind of  
chemical analysis.”

• Methane is 70 times more powerful at 
heating the atmosphere than CO2 over 20–
yr period, and 25 times more tent after 100 
yrs

• Counter argument: comparison based on 
emissions per kilowatt–hour of  electricity; 
data quality and availability from the 
industry 74

Source: Nature April 2011



“Methane leaks erode green credentials of  natural gas”

• Up to 4% of  the methane 
produced at Denver–Julesburg
Basin near Denver escape into 
the atmosphere

• 2012 AGU presentation 
showed 9% leakage from a 
field in the Uinta Basin of  
Utah

• 2009 EPA report suggested 
2.4% leakage of  total natural 
gas production

• 2012 PNAS paper showed 
shifting to natural gas from 
coal-fired generators has 
immediate climatic benefits as 
long as the cumulative 
leakage rate is below 3.2%

75Source: Nature News Jan. 2013

20,000 oil and gas wells drilled over the 
past 4 decades in the Basin
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1st Under 
Secretary for 
Science at 
DOE (2006–
2009)

• Associate Director 
of  Energy 
Institute

• USGS Director 
(1998–2005)
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Groat and 
Grimshaw (Feb. 
2012, UT report)



Groundwater Contamination and Other Environmental Impacts

79

• Researchers found no evidence of  aquifer contamination from 
hydraulic fracturing chemicals in the subsurface by fracturing 
operations, and observed no leakage from hydraulic fracturing at 
depth

• Many reports of  groundwater contamination occur in 
conventional oil and gas operations (e.g., failure of  well-bore 
casing and cementing) and are not unique to hydraulic fracturing

• Methane found in water wells within some shale gas areas 
(e.g., Marcellus) can most likely be traced to natural sources, and 
likely was present before the onset of  shale gas operations

• Surface spills of  fracturing fluids appear to pose greater risks to 
groundwater sources than from hydraulic fracturing itself

• Blowouts — uncontrolled fluid releases during construction or 
operation — are a rare occurrence, but subsurface blowouts 
appear to be under-reported

Groat and Grimshaw (Feb. 2012, UT report)



Regulation of Shale Gas Development

80

• Primary regulatory authority for shale gas is at the state 
level, and many federal requirements have been delegated to the states

• Most state oil and gas regulations were written well before shale 
gas development became widespread

• Some states have revised regulations specifically for shale gas 
development, with particular focus on three areas of  concern: 
 Disclosure of  hydraulic fracturing chemicals
 Proper casing of  wells to prevent aquifer contamination
 Management of  wastewater from flowback and produced water

• Gaps remain in the regulation of  well casing & 
cementing, water withdrawal and usage, and waste storage and 
disposal

• Regulations should focus on the most urgent issues, such as spill 
prevention–which may pose greater risk than hydraulic fracturing itself

Groat and Grimshaw, Feb. 2012, UT report.
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Tone of Media Coverage about Shale Gas Development

Media Negative Neutral Positive
Scientific 
research 

mentioned

National Newspapes 64% 25% 12%

<20%

Local newspapers 65% 23% 12%

National TV and 
radio 64% 19% 18%

<25%

Local TV 70% 27% 3%

Online News 63% 30% 7% <33%
Groat and Grimshaw, Feb. 2012, UT report.
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“Chip Groat failed to disclose his 
material financial relationship as a 

member of  the Board of  Directors of  
the Plains Exploration and Production” 

• In Dec. 2012, Chip Groat was fired from UT

• Ray Orbach removed from the Energy 
Institute Director position
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Obama Administration Announces New Partnership on Unconventional Natural 
Gas and Oil Research (April  13, 2012)

• Administer domestic and international 
oil and gas programs, including research 
and development, policy analysis, and 
LNG import and export licensing

• Currently chairs the steering team that 
will lead efforts to coordinate research 
on shale gas and tight oil resources

Chris Smith
Deputy Assistant Secretary for Oil 
and Natural Gas in the Office of  
Fossil Energy of  DOE



Shale Gas Extraction: Final Report

• Released on June 29, 2012

• By the Royal Society and the Royal 
Academy of  Engineering

• To review the scientific and 
engineering evidence and consider 
whether the risks associated with 
hydraulic fracturing as a means to 
extract shale gas could be managed 
effectively in the UK

• Chaired by Prof. Robert Mair
(CBE, FREng, FRS); a civil engineer 
who advised on the construction of  a 
London Underground extension and 
the construction of  the Channel 
Tunnel 84

http://royalsociety.org/policy
/projects/shale-gas-
extraction/report/



Shale Gas Extraction: Key Findings

• The health, safety and environmental risks can be managed 
effectively in the UK

• Fracture propagation is an unlikely cause of  contamination

• Well integrity is the highest priority

• Robust monitoring is vital

• An Environmental Risk Assessment should be mandatory

• Seismic risks are low

• Water requirements can be managed sustainably

• Regulation must be fit for purpose: regulatory coordination

• Policymaking would benefit from further research: carbon 
footprint

85http://royalsociety.org/policy/projects/shale-gas-extraction/report/



The Marcellus Shale Research Network 

86

• Funded by the National Science Foundation in October 2011 
($750K) to put together the database and to run annual 
workshops between 2012 and 2015

• Vision: create a central and accessible repository for 
geochemistry and hydrology data collected by watershed 
groups, government agencies, industry stakeholders, and 
universities working together to document natural variability 
and potential environmental impacts of  shale gas extraction 
activities 

• The Steering Committee of  the ShaleNetwork derive from 
Dickinson College, Pitt University, Penn State (Sue 
Brantley, PI), and the Consortium of  Universities for the 
Advancement of  Hydrologic Sciences, Inc. (CUAHSI)

http://www.shalenetwork.org/
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July 28, 2012 in DC

“We can handle the truth. We just need someone to tell us the truth”



89September 20, 2012 in Philadelphia



“NSF awards CU-Boulder-led team $12 million to study 
effects of natural gas development” (10/2/2012)

90

• To explore ways to maximize the benefits of  natural gas development while 
minimizing negative impacts on ecosystems and communities

• Lead PI: Joe Ryan of  CU-Boulder; over 5 years

• The team will examine social, ecological and economic aspects of  the 
development of  natural gas resources and the protection of  air and water 
resources

• A part of  NSF’s Sustainability Research Network initiative, or SRN, the project 
will focus on the Rocky Mountain region

• Two grants (along with Penn State) chosen from more than 200 SRN proposals by 
the NSF as part of  its Science, Engineering and Education for Sustainability 
program

• Partners on the project include the Colorado School of  Mines, Colorado State 
University, University Corporation for Atmospheric Research, National Renewable 
Energy Laboratory, National Oceanic and Atmospheric 
Administration, University of  Michigan, Colorado School of  Public Health, and 
California State Polytechnic University Pomona (hydrogeologist Stephen Osborn)

http://www.nsf.gov/news/news_summ.jsp?cntn_id=125599



DOE‒RPSEA Funding in Nov. 2012

• “Research Projects Addressing Technical Challenges to 
Environmentally Acceptable Shale Gas Development Selected 
by DOE”

• Fifteen research projects for a total of  $28 million (additional 
$8.6 million in cost-share) in funding from the U.S. DOE’s 
Office of  Fossil Energy (FE), managed by RPSEA

• Address research needs primarily in four categories: 

 Reduced environmental impacts

 Improved water handling and treating methods

 Enhanced characterization of  shales

 Improved understanding of  the hydraulic fracturing 
process

91http://www.netl.doe.gov/publications/press/2012/121128_research_projects.html



Gas Land E‒Mail (11/22/12)

921980

Dear All,

I truly believe that all of  your work against tracking had an effect on Governor 
Cuomo's recent comments. We are glad that we have a wise and courageous 
Governor. We are immensely lucky. In celebration of  this amazing turn of  
events, I wish to thank you for all of  your incredible efforts in working day and 
night and imagine a beautiful future for all of  us. For those of  us living with 
fracking everyday already, we are with you. I know we are already in a frack free 
world in spirit. We will be there in reality very, very soon!

Thank you, thank you, thank you,

Yoko Ono & Sean Lennon



93http://www.youtube.com/watch?v=AHQt1NAkhIo

Promised Land (2012 Film)
• A 2012 American drama film 

directed by Gus Van Sant and 
starring Matt Damon, John 
Krasinski, Frances 
McDormand, and Hal 
Holbrook

• Promised Land follows two 
corporate salespeople who visit 
a rural town in an attempt to 
buy drilling rights from the 
local residents

• Had a limited release in the 
United States on December 
28, 2012



EPA Technical Workshops 

• EPA held four technical workshops from February through March 2011 to 
explore the following focus areas:

 Chemical & Analytical Methods, February 24-25; 

 Well Construction & Operations, March 10-11; 

 Fate & Transport, March 28-29; and 

 Water Resource Management, March 29-30.

• The goal of  the technical workshops was three-fold:

 Inform EPA of  the current technology and practices being used in 
hydraulic fracturing, 

 Identify research related to the potential impacts of  hydraulic fracturing 
on drinking water resources, and 

 Provide an opportunity for EPA scientists to interact with technical 
experts. EPA invited technical experts from the oil and natural gas 
industry, consulting firms, laboratories, state and federal agencies, and 
environmental organizations to participate in the workshops

94



EPA’s Science Advisory Board Announces Independent Panel to 
Peer Review Agency’s Hydraulic Fracturing Research 

• Announced on March 25, 2013
• Will peer review EPA’s 2014 draft report of  results for its national study on 

any potential impacts of  hydraulic fracturing on drinking water resources
• The SAB sought public nominations of  nationally and internationally 

recognized scientists and engineers in an August 2012 Federal Register 
notice

• The SAB initially identified and sought public comment on 144 potential 
candidates

• After reviewing public comments, confidential financial disclosure forms and 
additional information submitted by prospective candidates, the SAB 
identified the panel of  31 experts

• Has at least three experts in each of  the following nine areas of  expertise 
that were sought for the panel: Petroleum/Natural Gas Engineering; 
Petroleum/Natural Gas Well Drilling; Hydrology/Hydrogeology; Geology 
/Geophysics; Groundwater Chemistry/Geochemistry; Toxicology/Biology; 
Statistics; Civil Engineering; and Waste Water and Drinking Water Treatment95
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Gas Land Part II
• Premiere at Tribeca Film Fest on April 21, 2013

• Gasland inspired the world to take a closer look at the dangers of  
fracking, but it’s been supporters like you who have kept it at the 
forefront of  the national debate

• In GASLAND Part II, we have undertaken an unflinching, fearless 
investigation of  the toxic influences polluting our democracy

• GASLAND Part II delves even deeper into the corrupt and 
poisonous world of  hydraulic fracturing, exposing the forces 
desperately working to keep us addicted to the shrinking resources 
of  the fossil fuel industries

• Ultimately, GASLAND Part II calls us to action, demanding that We 
The People do “The most we can do”, and that we command our 
elected officials to pursue a future we can all live in

• You can answer that call right now Love,
Josh and The GASLAND Team
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NRC Workshop on HF 
• Organized by the Board of  Environmental Change and Society 

(BECS) of  National Research Council

• A public Webcast workshop on May 30-31, 2013

• “Workshop on Risks of  Unconventional Shale Gas 
Development”

• Seeks a broad and balanced assessment of  the issues 
surrounding fracking with presentations by invited 
experts, discussant comments from contrasting 
perspectives, and open discussion on each topic

• During the workshop, online viewers may submit questions or 
comments to the presenters and discussants by e-mail to 
BECS@NAS.EDU; a selection of  these contributions will be 
read during relevant discussion sessions

http://sites.nationalacademies.org/DBASSE/BECS/DBASSE_083187#.UaoDDL6wrrd
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Gasland The Movie
On July 8th the truth comes out. Again.
That’s the day HBO will premiere Gasland Part II. Although the frackers would prefer 
otherwise, millions of  Americans will soon learn about the dangers fracking poses to our 
water, our air, our climate.
And the simple truth is this: once people understand what fracking is, and what it does, they 
make the right choice. That is how we (and you are a BIG part of  that “we”) put a stop to 
fracking in the Delaware River Basin. That is why there is no fracking in New York today.
The lesson is that we can stop the drills if  we can get enough people to listen. So here is the 
part of  the email where we need to ask something of  you:
Go to gaslandthemovie.com and sign-up to host a watch party on July 8th.
Hold your own movie premiere, invite your friends, pop some popcorn and get ready to see 
the truth.
And check this out: right after the movie I will be holding a live national Q&A. You can dial in 
and ask a question
By getting your family, friends, neighbors, work colleagues,"plus ones," and anyone else you 
can grab to watch this movie, you make the movement to end fracking that much stronger.
So go to gaslandthemovie.com right now sign up to host a watch party on July 8th.
Because the more people that see this movie, the more people will us fight to stop fracking.

Josh Fox, Director of  GASLAND Part II

https://owa.uta.edu/owa/maxhu@exchange.uta.edu/redir.aspx?C=vZfaOB9RQ0W8FmSJkxEK5rxUQXAVQNBI_R3Lga-QzaTDCmIH5msHxpZ3QBPwbMCX02Qmkn_czac.&URL=http://org2.salsalabs.com/dia/track.jsp?v=2&c=VzDMc+W406F06CgVZzPSumRzpURBbj4j
https://owa.uta.edu/owa/maxhu@exchange.uta.edu/redir.aspx?C=vZfaOB9RQ0W8FmSJkxEK5rxUQXAVQNBI_R3Lga-QzaTDCmIH5msHxpZ3QBPwbMCX02Qmkn_czac.&URL=http://org2.salsalabs.com/dia/track.jsp?v=2&c=jXKFvZ0TGiIWJJPxhfePb2RzpURBbj4j
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NAE Shale Gas Promises and Challenges Topical Meeting

• The meeting (6/18-19/2013), sponsored by the National Academy of  
Engineering and hosted by Case Western Reserve University

• Keynote talks and three panel discussions with leaders in the energy field on

 Science and Technology Challenges

 Impact on the Economy and Energy Security

 Environmental, Health, Safety, and Societal Impact

• There will be substantial time allocated to discussion in moderated panels to 
address the critical issues facing the fast evolving shale gas activity throughout 
all of  North America

• The panels will recommend potential solutions to the posed challenges 

• Appropriate roles for academia, industry, and government will be highlighted

http://naeshalegas.com/

Host and co-sponsor

Contributors

Supporters



100



101

Summary
• Horizontal drilling and hydraulic fracturing make 

the shale hydrocarbon production feasible

• Shale hydrocarbon production will continue to be a 
controversial issue

• Water resources availability, groundwater 
contamination (wellbore seal integrity, surface 
spills) flow back and produced water management 
and treatment, and gas emission are issues of 
particular concerns

• More federal and state oversight and regulation of 
the oil/gas industry is key to sound development of 
shale hydrocarbon resources


	Slide Number 1
	Outline
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Carrizo location – UT Arlington
	Slide Number 18
	Slide Number 19
	Outline
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	U.S. Natural Gas Wellhead Price
	Slide Number 37
	Outline
	Slide Number 39
	Slide Number 40
	Slide Number 41
	GASLAND: A Film by Josh Fox (Premier on HBO on June 21, 2010)
	Truth Land
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Outline
	Slide Number 77
	Slide Number 78
	Groundwater Contamination and Other Environmental Impacts
	Regulation of Shale Gas Development
	Tone of Media Coverage about Shale Gas Development
	Slide Number 82
	Slide Number 83
	Slide Number 84
	Slide Number 85
	The Marcellus Shale Research Network 
	Slide Number 87
	Slide Number 88
	Slide Number 89
	“NSF awards CU-Boulder-led team $12 million to study effects of natural gas development” (10/2/2012)
	Slide Number 91
	Gas Land E‒Mail (11/22/12)
	Promised Land (2012 Film)
	Slide Number 94
	Slide Number 95
	Gas Land Part II
	NRC Workshop on HF 
	Gasland The Movie
	NAE Shale Gas Promises and Challenges Topical Meeting
	Slide Number 100
	Summary

