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lif J*h 0NNt depleted o confined coal seam

R
IjECHONION percolation into depleted or confined
cleg) Lfer

Jjec "0Or percolation into shallow aquifer
;je ratlon off stored water
and or crop application discharge

“’f)ll‘eCt discharge to surface water
- o Discharge to municipal or industrial use
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Impacts

ec charge .
e Indirect discharge
via groundwater

=

A Fi'fer recharge e Improve surface o
shallow and deep flows
- aquifer) e Increase water to
e downstream users o
e Constructed
wetlands
Aquifer depletion e  Spring and seep o
Aquifer dewatering
contamination e  Surface water o
contamination o
e  Surface water flow
alteration )
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Crop irrigation
Land application
disposal

Increased
irrigation water
and crop yields
Increased native
plant pasture

Increased salinity
and sodicity
Increased erosion
Reduced crop
yields

Loss of native
species

_—Other —

Evaporation
To other uses

Wildlife and
livestock watering
Municipal
Recreation
Industrial

Loss of aquatic
species
Reduced/altered
wildlife habitat
Aesthetics
Recreation



Waterglieatment Methods to EW
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Nanoiiltiawon
PRI01| Exchange
b} Capacitive Desalinization
s | éeze Tthaw Evaporation Process
== ~3E1ectrod|aly5|s Reversal
-_—_:'—-';_ ‘' Rapid Spray Evaporation

=

-~ e Dijstillation

- il - - —

~ e Sulphur Generators

® Downhole Separation
— Molecular Filters
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REGUISORAREGUIrEments: —
Alieeivieter CBM Water: .Disw
-

WERG/ ez ater Act regulatesivia National Pollution Discharge
SIIEWOIRSYSIEMNINEBES) LIS

'l' :

NFPEIES s r)ers jitsishould be based on Best Available Technology/Best
Professiogl] :rJudgment criteria

—
= a,
— i

— e ‘._J'

Yrojele) J9 )sed| "NPIDES BAT/BPJ criteria:

= lier 1 Zero Discharge

e s No discharge of contaminants to surface water by using reinjection,

& injection, and evaporation.

= Tier 2 Effluent Limitations

~ = e Treatment prior to discharge that results in non-degradation of surface
—— water

e Economic Impacts
— At $2.50 MCF impacts ROI by 1-10%
— At higher gas prices impact is significantly less
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vl

EithERan activityaisisustainablesonitis not.

To J//Jf;' Ameans “to maintain; keep in existence; keep going;
preiongs (VWebster's 1962). However human souety IS
consm) r[ Jniflux and change is inevitable.

o -._a

- ous mable development from an economics standpoint:
.,,,e'- NEMIC development that meets the needs of the present

“generation without compromising the ablllty of future
= ;'generatlons to meet their own needs.”

— Sustalnable development from a societal standpoint:

- “the kind of human activity that nourishes and perpetuates the
historical fulfillment of the whole community of life on earth”
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SISHOF iainable Develepment Evaluation
. | —
Seven Questions for Asses ustainability

SElee: Intermational Instltut%ﬂl&ﬁmronment andl Deyvelopment and World
BIYSIESS! Councilfor Sustainable: Development, Breaklng New, Ground
MiiEPVinEralSaanEsSUStalaBIENDEVEIOPINEN 2002 =

Eng gement. Are engagement processes in place and working
HECLIVE]Y?:
People. Will people’s well-being be maintained or improved?
Environment. Is the integrity of the environment assured over the long-
term?
s Economy. Is the economic viability of the project or operation assured,
and will the economy of the community and beyond be better off as a result?

j:-_TradltlonaI and Non-Market Activities. Are traditional and non-
e harket activities in the community and surrounding area accounted for in a way.
‘!"'-‘chat IS acceptable to the local people?

—— _JT: 6. Institutional Arrangements and Governance. Are rules, incentives,
- _programs and capacities in place to address project or operational
= conseqguences?

7 Synthesis and Continuous Learning. Does a full synthesis show that
the net result will be positive or negative in the long term, and will there be
periodic reassessments?

e e

'
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istainable Development J

SHVestSUSstainable Pr‘&ﬁees g

\ tionRLeradquiiers depIEtedl o ot erW|s
ifiected by CBMIproduction

r rd' 'Jf
= J')*‘:'“'Udh

— Imjega‘ré Or percolation into depleted aquifers with
Water treatment as required, protecting and/or
iERancing water quality

™ E
— —
e e —
i =
e

- -

== __-ft‘:rc;p, livestock, municipal or industrial use with water
= {reatment and other mitigations as required, insuring
~ ddainst negative Impacts

— Surface discharges with water treatment as required,
resulting in improved stream flows with adequate
mitigations against negative impacts
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IStelinable evelopmeﬁf‘ w
. tama%ﬁce

’-—x
:‘c

rerr)o | 'e off water resulting in loss of resource

IRjEC FJﬁ ] Or percolation into aquifers where water
c|t r] WIS deteriorated and negative hydrological
Jmﬁo {sioccur

;_;1 - nd ap dpllcatlon that creates negative impacts on
430|I5 and water quality

— Direct discharges that degrade water quality and
" negatively impacts aquatic life, downstream users or
result in loss of resource
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SBIVIEErodl od Water -
REYUIldLory Recommendatio

[EREe o auiaar O anad production o
ology -pased limits for discharges.

o

wc ]"ement and enforcement of NPDES permits
Tor rsurface water discharges and groundwater
== Jscharge permits.

___-

~— e Changes in leasing procedures to coordinate
- _“ - production in '@ manner that encourages or
reguires systematic production to maximize
reinjection and appropriate injection practices.
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CDVJ~' eadlicea Water -~
EESHY RECOMMENHAIoN

-

—

IIpProve Ve 2C openness and responsiveness to
Ifmrlow and public concerns and willingness to
'I‘rJ K€ f€asonable measures (such as monitoring).

_-_

: n\%"egtment into research and development of new
== ftechnologles and into capital improvements for
~ |ong-term benefits.
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ad Water™=
| -agemeHE_Rec-:omm

Lgf] prved gUiollc slccass NRvelvemERtiRrther
er mental and industry processes that lead' to

e_ndalﬁb?é‘ —

- ——

Efaortunities need to be created and funded for
= public input and' collaboration

with: meaningful dialogue and participation

— = = ensure that all aspects of CBM production are
T conts,ldered by the regulatory and industry
E sectors

— |nclude the impacted landowners and concerned
public in the decision-making process
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eBVEProduced WWater = €onclusions..o.
N J‘a"

e present situation surroundln CBM productlon
Ir) prlz J’ Cels :)J’r wlfsls
rmrJ GG r ‘

il

vént development is not likely to result in a

n ghrdegree of sustainable development, and will
oSt likely: result in overall negative impacts over

he short-term and, in particular, the long-term.

.--
—
'

=
- - -

—
-

| If the issues identified are addressed consistent
_' = with the recommendations set forth in this study:

—  many or possibly nearly all negative impacts of
CBM-produced water can be addressed

— and improvement can be realized from a
sustainable development standpoint

| -t PH ‘Irll.llllll.
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