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Efforts left of zero
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Why Worry About Water?

 Handling and Disposal Costs Continue to

Rise

$/bbl

Handling & Disposal
Cost for Produced Wate
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Access to Injectors
can be limiting...

Depending on area and
water content...costs
can vary from
$0.25/bbl to $16/bbl for
disposal

Scaling Issues with
some waters

Increased
environmental
regulations



Driving Forces for Frac Water

Increased water volume

— Est. 3.25 billion bbls frac water/yr

— Trend to WaterFracs, larger volumes
— Horizontal Drlg, multi-stages per well

— Shale completions, frac networks
require large volumes

+ More visible due to activity in
metro areas

» Lack of oilfield infrastructure
» Area droughts
» Rising water costs
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Water Recycling Considerations

« Environmental impact

Storage and handling

— Pits, tanks or above ground
— Trucking or pipeline
Regulatory requirements

— Federal, State, BLM, River
Basins, Water Conservation
Districts, Etc.

Avalilable water sources

Costs to acquire and dispose

— Final decision will depend on
either the value of fresh water or
the value of brine disposal
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- Maximizes solids removal efficiency

- Easier to meet site abandonment requirements

- Reduces transport of liquid waste

- Eliminates the requirement for ground pits

- Reduces location area

- Generates environmentally “friendly” sub-
products

- Allows re-cycling of liquid phase

- Reduces location construction cost

- Reduces drilling operations impact

- Reduces overall drilling costs
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Definltons:

Closed Loop Sysiem  — General terrn referring to
2y sysiarn wi ereJy relativaly dry drilled solids are
rernoved frorm the location oy truck or barge and
clean liquids are returnad to the active sysiam

Generally, thare IS no raserve it prasent,
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Closed Loop Sysiems

Integraied Drilling packages-
Imorovernant of tha rig solids control aquiprmeant oy
integrating additonal equiprnent into the fluid
,JI’O‘,C,:)::II’IU systearn,

reduction in Waste = Cost Savings

— Transportation and Disposal costs jor the land oper ator.,
Additional savings are to be had frorm:

— Reduced dilution costs (lowear mud vills)

— Lower site praparation cost (often, thare are nore  sarva nits)
— Lower site remeadiation cost

Often whnen drilling in 2 protec ctad area, the oparat
cannot obiain 2 drilling perrnit i e)
zaro discharge.



Closed Loop Cormporients
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Typical Closed Loop
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Closed Loop w/ Cutiings Dryer



The V133 Cuttings Dryer
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