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Produced Water Quantity by Basin
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Reliable Resource

* Drought-proof

* Presently unused

» Non-tributary water not subject to water right
limitations

Eanwentionsl § Unconwentional fixs

* Oil and gas development 30-70 more years
* Water resource could continue to be mined
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* Long distances between produced water sources and end users
* High cost of water conveyance infrastructure

* Fluctuating gas prices might deter investments in treatment
technology

» Complex water rights

* Interstate variations in environmental regulations and permits

« Difficult to assess the quantity and scope of mitigation and
compensation owed to 3 parties

« Liability and uncertainties associated with conveyance and end use

« Institutional boundaries between private management of oil and gas
resources and public management of water resources
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operations

Project Schedule: 52
September 2008 - March 2011 Racky Mountain Region Major Coalbed Methane Basins

0 COLORADO" | | (" MINES KennedyAJenks Consultants Arggmue.ﬁ

engineering the way Engineers & Scientists




An Integrated Framework for Treatment and
Management of Produced Water

COLORADO 1))l ) MINES. Kennedy/Jenks Consultants Argonne6
_ engineering the way Engineers & Scientists Ty

i | VY AT
An Integrated Framework for Treatment and
Management of Produced Water

Federal Private Non-
Government Industry Governmental

Awwa
SRR Cline Energy Research
(BOR) Consulting Foundation
(AwwaRF)
Trout Unlimited
S Colorado
Environmental %’;’;gm’h Energy
B Protection Compang Research
| Agency (EPA) B8 Institute (CERI) Southem |
1 — Nevada Water [

Authority

| | Bureau of Land WateReuse
| Management | " a it =
Colorado Cansulants (WRA) | Black Hills
?ente_rfo«
Western Indian Heaith
Veolia Water Governors'
Association Colorado Oil
and Gas
Conservation
e debsd
Family Farm
Alliance
COLORADO" /[ - MINES. Kennedy/Jenks Consultants Argonnea
_ endineeiingitheway Engineers & Scientists o




el W e OTS M
A NS

The Integrated Framework

Water Quality and
Quantity

Treatment
Selection

Beneficial Use
Economics
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Project Overview

Water Quality Module (WQM)

duals generated

* Address regulatory requirements among different locations
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Alkalinity

Alkalinity Contour Map
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Treatment Technology Assessment Report

Pilot-scale treatment tralns are currently being designed, assembled and
tested at laboratory setting and representative production sites for field-
scale validation

» Develop cost modules for management options
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Dual Reverse Osmosis with Chemical Precipitation

Pemaitie ey o mmmmmummwuaa
singe stage RO process. Ths methed i used when hih recovery
Concentrated lm(Ca(O«),)u

andor 5oz ash (NaiCOy o precitale cacum 3= CaCOy

An Integrated Framework for Treatment and
Management of Produced Water

where a removal of multvalent jons and increased water recovery are desired. An dusiraton of the
process is shown below.

TECHMICAL ASSESSMENT OF PRODUCED WATER TREATMENT
TECHNOLOGIES

RPSEA Project 07122.12

R AoRSHaoLorINeS TR R S R TR
Recovery
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‘Chemical use:
Novendoer 2000 e o ke depen o e ater gy, Membrane
‘cleaning will be trggered when certain operating conditions
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Beneficial Use Screening Module (BSM)
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m Link to WQM module i A Back to previous page/menu
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Calculates:

Output to User * BU rankings
(BSM Dashboard) * BU ranges

* TBL values

User Input

BEM Input

BSM Flowchart
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Call for Papers for IPEC

2010 Ground Water
Summit and Ground Water
Protection Council Spring
This site provides information on location and quality of CBM produced Hesting

water, current and potential future treatment and use of CBM N
produced water, state and federal regulations pertaining to discharge Presentation at IPEC
2nd use, and guidelines and tools for selection of treatment

technologies for optimal management practices.
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Introductory information on Tools for water qualtty,
beneficial uses and produced trestment technalogy, costs,
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Beneficial use matrix, key Service provider/broker list,
criteria, and case studies model contract
) Treatment Options ) Regulations
Summaries of treatment Regulatory requirements for
Fact -ed water management
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Concluding Remarks

purveyors

~ » Third parties migh

» Integrated Framework Tools can assist in facilitating
beneficial use
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