Gas Fracking (Fracturing)



Map of Shale Gas Basms in the U S.and 14 World Regions

190°W 120W “rw &0 E #'E ' N'E 19'E
L 1 1 1
7 ,T_-?'\“, ‘“ A r3
" o S 5 ‘.', » b '
N
b ‘\’\ s
G T
~, -
< S 4%
. ' 0y
3 s ../J =
i
Vo
-
=
o
~
_
) \
=" L"
Legend
<>
- Assessed Basns wih Resource Evimate v
Assevred Bapns withoot Resowece Extimale ~ —
Ounne s within Scoce of Regans -
: | Countnos cultide Sope of Regont et ( :la
> \J \J L 1 Al L L] Al L ) Ll
150'W 120°W W W »Ww o WE &0E W'E 0'E scncin 19°E
oo

Source: http://latimesblogs.latimes.com/.a/6a00d8341c630a53ef017c329e7ef9970b-600wi



FIGURE 1
Estimated shale gas technically recoverable resources by country
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Source: LS. Energy Information Administration.

Source: http://www.americanprogress.org/wp-content/uploads/issues/2011/10/img/hart_fracking_figurel.jpg
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Source: http://static.guim.co.uk/sys-images/Guardian/Pix/pictures/2011/10/18/1318939138992/Shale-Gas-007.jpg
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Source: http://www.democracyfornewmexico.com/.a/6a00d834519ed469e201761666b96c970c-320wi



Fracking: How shale gas is extracted S

|
Gas is found in shale formed from deposits of E l!‘l
mud, silt, clay and organic matter O ek A

Explorers drill down over one Water table

mile and then sideways into
gas-bearing shale deposits

Shaped charge blasts make a
series of holes (one centimeter
in diameter) along the well walls

Water and sand are
pumped in at high pressure
to open up fissures

Gas flows freely from the
fissures up the well to the
surface where it is collected.

NOTE: DIAGRAM IS NOT TO SCALE

Source: http://s.telegraph.co.uk/graphics/html/Years/2012/FrackingMap/Fracking-1.png



What is fracking?

Hydraulic fracturing, or fracking, is a method of forcing natural gas

or oil from rock layer deep below the Earth’s surface. ... and why it's controversial
How fracking works ... Much of the water used in fracking is collected from
@ A pressurized mixture @) The recovered water is the well and processed, but some communities

of sand water and stored in lined pits or have raised concerns that potentially carcinogenic

chemicals is injected into  taken to a treatment plant. chemicals can escape into drinking water. e
a horizontally drillied well. » Nearby water wells face a slight risk

of contamination. (There's about a
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Shale » Environmentalists fear that cracks
created by fracking can spread to
3 existing cracks in the rock fayer and

Petroleum Geology it 2 #2® become pathways to ground water.
Sources: Duke University, U.S. Energy Informatlon Administration; National Research Council; Marine and Petroleum Geology
By Dan Vergano and Karl Gelles, USA TODAY

1 — Based on research pub-
lished this year in Marine and 5 g‘

Source: http://i.usatoday.net/news/graphics/2012/0625-fracking%20graphic/fracking-graphic.jpg



Source: http://www.energieleben.at/wp-
content/uploads/2012/03/Rig_cc_pubdom_KenGallager.jpg



Frackmg Area in the US
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Source: http://www.kontextwochenzeitung.de/newsartikel/2012/09/gas-fieber-am-bodensee/
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Source: http://p4.focus.de/img/gen/G/Q/HBGQ5tdS _Pxgen rc_630xA,630x270+0+42.jpg



Source: http://www.scientificamerican.com/media/inline/government-fracking-panel_1.jpg



MODERN SHALE GAS DEVELOPMENT IN THE UNITED STATES: A PRIMER

EXHIBIT 35: VOLUMETRIC COMPOSITION OF A Gelling

FRACTURE FLUID Agent Scale .
Kcl 0.056%  Inhibitor P ‘::L‘:‘s:'"g
0.06% 0.043% Bl

Surfactant
0.085%

Breaker
0.01%

Crosslinker
0.007%

Iron Control
0.004%

Corrosion
Inhibitor
0.002%

Friction gigcoi;i;
Reducer Acid i
0.088% 0.123%

Source: ALL Consulting based on data from a fracture operation in the Fayetteville
Shale, 2008

Source: http://toryardvaark.files.wordpress.com/2012/01/fracking2.jpg



