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Water in Upstream

Wells will typically produce energy for 30 years

Colorado OGCC projected that water usage for oil and natural gas is
about 0.08% of total water use in Colorado

US EPA projected nationwide upstream water use is >1% of total

water use Sector Breakdown of “All
Others”
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Source: Colorado Oil & Gas Conservation ® Coal, Natural Gas, Uranium & Solar

Commission 2010 Development

B |
Water Life Cycle in Upstream Operations =
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Acronyms

UIC: underground injection control
WD: wash decon

SU: sanitary / utilities

DC: dust control

AMD: acid mine drainage

POWT: publicly owned water treatment

Drilling & Completion
Production Water Lifecycle

— - Source: Energy Water Initiative
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Stages of Water Management =

Chemical Mixing

Source: JISEA: Jordan.Macknick@NREL.GOV
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Well Injection

Flowback and Produced Water

Figure adapted from EPA2015

Water as a Product —

Oil was King
natural gas was considered a
waste product from an oil well

-

became a profitable commodity

Both Oil & Natural Gas o

Produced or Formation Water
can it also become a
Useable by-product?
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* Generated from most producing oil and natural Webinars
gas wells in the U.S. Average Per Well Use of Fresh, Brackish, and
) ) Reused Water
* Cost of managing the water is a key 7
consideration to producers 36
Bs ,
* Every play has a different “water profile” {: j it
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) g2 W Fresh GW
* They “get what nature gives them” 5, I | . | . B arensw
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2007 ® Injection for EOR 2012
. e g < Source JISEA: Jordan.Macknick@NREL.GOV

& Surface Discharge
Data collected from: (Freyman 2014; Taylor 2012;
L Nicot et al. 2014; Nicot et al. 2012; Scanlon,
Reedy, and Nicot 2014; Louisiana Ground Water
Resources Commission 2012; EPA 2015a; BHP
Billiton 2014; Hansen, Mulvaney, and Betcher
2013; Goodwin et al.2014)

385% )
® Evaporation

= Offsite Commercial
Disposal ok

= Beneficial Reuse

Source: Groundwater Protection Council
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Produced Water: Part of the Solution —_—
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* Opportunities
— Water sourcing, management and disposal
— Not a significant user of water compared to other sectors
— Bring “trapped water” to the surface —net gain to the system
— Collaboration to achieve progress
* Actions necessary to maximize opportunities
— Laws and regulations that support beneficial reuse of water
— Improvements in water treatment technologies
— Reduced cost of water treatment
— Entities interested in accepting the treated water
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Regulatory Issues: Federal e
BEUEE Water Options =
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v 1 Recycle (e.g., "dewasting”)
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e Pretreatment

Standards? Discharge

NPDES Permit
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Pretreatment
Standards
~a

Discharge
NPDES Permit

Publicly Dwned Treatment Works

N ==~J TMayormaynotgo |
Onshore, oil and gas | through treatment |
- 1 facility before e
facility L _ dischage  _

v Direct Discha
UIC WELL Only allowed as Beneficial Reuse
Arneicn
Underground injection e SRRl meiion Surface Water Body

Note; The iarge red numbers are intended to facilitate
discussion of this figure. They simply represent flow of water
from one point ta onother.

Source: American Petroleum Institute

Regulatory Issues: States
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States set requirements

= Permit usually not needed for:
= Use of produced water or
= Reuse of flowback water Top States

= Permit is needed for discharge to surface in Water

= Permit may be needed if provided to Production
another user

= State regulations are evaluated and
assessed: TX, NM, CO

Source: Veil, J. “U.S. Produced Water Volumes
and Management Practices in 2012.”
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Regulatory Issues: Colorado Recycling

PRODUCED WATER RECYCLING FLOW CHART CDPHE/HMWMD Informal
Guidance-February 2016
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Example of complexity of state process

Source: HMWMD, CDPHE

Collaboration and Research

Industry is working together on:

* Water on demand design

Water lifecycle evaluation

Water risk assessment

Water data management

Water recycle technology

:

Webinars
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Collaboration and Research: National
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Academy of Sciences Webinars

ﬁgg@p;; Flowback and Produced Waters:

OPPORTUNITIES AND CHALLENGES FOR INNOVATION

http://nas-sites.org/uhroundtable/past-events/water-workshop/
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