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Water Reclamation Technology 2010




The chemistry, volume,
rate, and logistical timing
of each type of fluid is
unique to EACH well




A. DRILLING PHASE

20,000 bbls of fresh 20,000 bbls of
water consumed by reserve pit water
drilling activities to be disposed

B. COMPLETION PHASE

43,000 bbls of fresh 30,000 bbls of
water consumed by flow back water
completion activities to be disposed

**completion fluid estimates based on vertical well frac, comparable water requirements for
EACH stage of horizontal shale wells

**amount of flow back per well varies greatly between formations, ranging from 10% to 80%
water returned during flow back
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Federal, State, and Local requlators are actively
developing restrictions regarding fluid
transportation, use, and disposal options




With further restrictions on land-farming and waste transportation
eminent, the current disposal infrastructure will soon be insufficient to
handle the waste volumes being generated
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— Many good prospect technologies, but no silver bullets







- Water-based drilling
waste (pit water)
recycled for use as
completion fluid




 Flowback from one well
recycled for use as
completion fluid for
another well




* Production water from
one well recycled for
use as drilling or
completion fluid for
another well




C. DRILLING PHASE
(with F.O. reclamation)

20,000 bbls of fresh
water consumed by
drilling activities

e T
80% reduction in
4,000 bbl§ of pit water waste
reserve pit water
to be disposed

D. COMPLETION PHASE [+ 6,000 bbls of reclaimed pit water

(with F.O. reclamation)

m—>

12,000 bbls of fresh
water consumed by
completion activities

Bear Creek is developing
companion technologies for flow
back and production water through
strategic partnership and R&D
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—=— bbls produced
—— Brine Concentrate Used

Green Machine Output varies with # of units, temperature, and concentration of produced fluids:
Ranges from 2 — 4 bpm for a full size unit
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