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Marcellus Shale Development

Hydraulic Fracturing/Well Stimulation

- Vital to producing minerals from all
geologic formations

* Proven technology, advanced over 60
years

* High-volume fracturing used for
horizontal well development

* Process begins by perforating casing,
cement and shale with perforating gun

» Charge from gun creates a hole in the
casing allowing the water to open
fissures in shale — releasing the natural
gas, sand necessary to expand and
prop open fissures

« Water, small amount of additives
Injected under high pressure to carry
sand into fractures
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Well Stimulation Fluids

* Water and sand make up 99.95% of the well stimulation

Water 90%

Sand 9.95%

Chemicals 0.05%
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Well Stimulation Additives

‘Common application

Aclds

Glutaraldehyde

Sodium Chloride

N, n-Dimethyl formamide

Borate salts

Polyacrylamide

Petroleum distillates

Guar gum

Helps dissolve minerals and
initiate fissura in rock (pre-fracture)

Eliminates bacteria in the water

Allows a delayed break down of

the gel polymer chains

Prevents the corrosion of the pipe

Maintains fluid viscosity as

temperature increases

Minimizes friction between fluid
and pipe

“Slicks” the water to minimize friction

Thickens the water to suspend the sand

Swimming pool cleaner

Disinfectant; Sterilizer for medical

and dental equipment

Table Salt

Used in pharmaceuticals, acrylic

fibers and plastics

Used in laundry detergents, hand
soaps and cosmetics

Water treatment, soil conditioner

Make-up remover, laxatives,
and candy

Thickener used in cosmetics,

baked goods, ice cream, tooth-
paste, sauces, and salad dressing

Cltric Acid

Potassium chloride

Ammonium bisulfite

Sodium or potassium carbonate

Proppant

Ethylene glycol

Isopropanol

Prevents precipitation of metal axides

Creates a brine carrier fluid

Removes oxygen from the water to

protect the pipe from corrosion

Maintains the effectiveness of
other components, such as crosslinkers

Aows the hissures to remain open

so the gas can escape

Prevents scale deposits in the pipe

Used to increase the viscosity

of the fracture fluid

~ Common application

Food additive; food and
beverages; lemon juica

Low sodium table salt substitute

Cosmetics, food and beverage
PIOCESEING, Waler treatment

Washing soda, detergents, soap,
water softener, glass and ceramics

Dirinking water fltration,
play sand

Automotive antifreeze, household
cleansers, deicing, and caulk

Glass cleanet, antiperspirant, angd
hair color
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Water Supply, Storage
and Flow Back

* Well stimulation of Marcellus
wells require between
0.5 to 4.0 million gallons

 State and federal agencies permit,
monitor water withdrawals from
local streams, rivers and lakes

* Water often purchased from
municipal sources

» 20-30 percent of water used in
fracture process returns promptly to
surface as “flow-back” water

» All fresh/flow-back water stored in
lined impoundments or tanks at
location
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Flow-back Water Management

* Many companies
approaching/achieving 100 percent
recycling of flow-back water

* Recycled water stored in secure
impoundments, piped or trucked to
next hydraulic fracture location

* Permitted water treatment capacity in
state adequate to support industry

* Range of future treatment options in
development

 New TDS Rule: Meet drinking water
standards at end of discharge pipe
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Water Usage

» Peak drilling activity not likely
for more than 10 years

» Peak water use will be
60 million gallons/day

o At peak, water use will remain
less than ONE PERCENT of
state’s daily water
consumption

e Less than half the water used to
iIrrigate Pennsylvania golf
courses






