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Produced Water

Produced water originates in underground formations and is brought to the

surface during oil and gas production.

A Complex composition

A Flows and volumes vary

A Impacts infrastructure
A Scaling
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Opportunities

Large water volumes are needed for hydraulic fracturing.

Reusing produced water for fracking reduces demand on local water supplies.
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Drought Impact Types:
r~ Delineates dominant impacts

S = Short-Term, typically less than
6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:

[] DO Abnormally Dry

[] D1 Moderate Drought
D2 Severe Drought

y I D3 Extreme Drought
. I D4 Exceptional Drought

Author:
Jessica Blunden
NCEI/NOAA

The Drought Monitor focuses on broad-
scale conditions. Local conditions may
2 O vary. See accompanying text summary for
forecast statements.
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Opportunities

Minimizing produced water disposal reduces induced seismicity risk.
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Based on results from this study

Chalnce of potelntially minor-damage” ground shaking in 2018 Locations of USGS temporary seismic deployments
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" equivalent to Modified Mercalli Intensity VI, which is defined as: "Felt by all, many frightencd. Some heavy furniture moved; a few
instances of fallen plaster. Damage slight."
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Oilfield Water Cycle

Water affects ollfield logistics, and becomes more complex as fields develop.

Well Injection

Chemical Mixing Produced Water Handling

Field Development
(Walsh 2013)

Stage 1:
Remote, isolated wells.

Stage 2:
Well clusters with some
infield drilling and
completions.

Stage 3:
Extensive in-field
development.

Wastewater Disposal and Reuse

U.S. EPA 2016, Walsh 2013




Water Management Decision -making

All produced water management decisions come with costs.
Economics enables options comparison and arrival at appropriate solutions.
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What have we done before?

Trade-off evaluations can be time-consuming, cumbersome, and incomplete.

A Rigorous designs A Quality of A Oil price
A In-house models information A Drilling Schedule
A Consulting studies A Geographic A Good and service
specificity cost fluctuations
A Operating time
horizons

A Integration of
disparate factors



What can we accomplish today?

Economic modeling allows for rapid, equivalent, and relevant options analysis.
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Example: Infield Development

Assets:

A 12 Production Wells

A 3 SWDs

A 1 Centralized Treatment Facility

Logistics Assumptions:
A Injection Cost $0.30/bbl
A Trucking Cost
A Compare $50, $75 and $100
per hour
A Treatment Cost
A Mobile $1.00/bbl
A Centralized $0.80/bbl
A Source water cost $0.65/bbl
A 30-year project lifespan




