9/14/2011

raulic Fracturing

ion of producing formation
sing a proppant carrying

a

First fracturé%st’ mulatigrpum in 1947 by
Stanolind Oil Coflipagy-#kGrant County, Kansas

mition pumped in 1949 in
abolind and Halliburton

Energy & Telecommunications Committee Mtg.
September 16, 2011

Exhibit 7




Fracturing Process

Frac fluid
Concentrated gel additives
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High-pressure
pumping equipment
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Water Proppant
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mixing/blending mixing/blending

Wellhead connection

Source: Schlumberger

Fracing requires lots of stuff

Frac Tanks - Hold
Flowback Water

Data Monitoring Van
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< Chemical
Storage Trucks

Frac Tanks - Hold
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Fracturing is controlled by reservoir and rock parameters

Erac g O AL CONDTACCTION AND IniEorrTy Guoe s 7

Figure 6--Least Principal Stress is in the Vertics D ing ina i Fracture

Figure 7—Least Principal Stress in the Horizontat Dicection, Vertical Fracture




~ Fracture Fluid_ComeSition_

Scale  pH Adjusting

Fracture Fluid for Marcellus Shale Gelling  Inhibitor Agent
Percent by Weight Agent~, 0.04% 0.01%
{With Proppant) KCL  0.05%
0.05% Breaker
Sand 0.009%

8.95%
Surfactant Crosslinker
0.08% 0.006%

F’__Iron Control
0.004%

Corrosion
Inhibitor

Friction 0.001%

Biocide

Add | 0.001%
0.11%

Typical Shale Fracturing Mixture Makeup

Putpose

Helps dissolve minerals
and initiate fissure in
rock {prefracturs}

Typlcal Chemical Additives Used in Frac Water

Common application

Swimming pool cleaner

Aliows a delayed
breakdown of the gel
polymer chains

Minlmizes the friction

Table gait

Water treatment, soil

between fluld and pipe conditioner
18}
CHEMICAL Prevents scale deposits  Automotive entifreeze,
ADDITIVES in the pipe deicing agent, househoid
cleaners )
Maintains fluid viscosity  Laundry detergent, hand
as i 505, i

Meintains effectiveness
of other components,
such as crosslinkers

‘Washing soda, detergent,
soap, water softener,
glass, ceramics

Eliminates bacteria in
the water

Disinfectant, sterilzation
of medical and dental
equipment

Thickener In cosmetics,

1:“::::: :gg ::;:’ to baked goods, ice cream,
toothpaste, satces

Prevents precipitation of  Food additive; food and

metal oxides beverages; lemon juice

Used to increase the Glass cleaner,
vigeosity of the fracture antiperspirant, heir
fluid coloring

@000

9/14/12011




Barrels per Month

MCF per Month

Total Monthly Oil Production With Estimated
Contribution from Hydraulic Fracturing

Month and Year

Total Monthly Gas Production With Estimated
Contribution from Hydraulic Fracturing

Month and Year
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New Rule HI--
+Cites the MT Umform Trade Secrets Act .

Hydrauhc Fr racturmg Rules
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