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UNDERSTANDING THE WATER ENERGY NEXUS AND ITS
IMPACT ON WATER AVAILABILITY IN OKLAHOMA
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RAINFALL MAKES MEMORIES FADE FAST
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WATER AVAILABILITY IS MORE THAN THE WATER CYCLE

TRADITIONAL VIEW VS MODERN VIEW

ENERGY
USES WATER

WATER




SECTION II:
DEFINING THE WATER
ENERGY NEXUS
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2011 Estimated U.S. Energy-Water Flow Diagram

Energy reported in Quads/year. Water reported in Billion Gallons/Day.




TERM ETYMOLOGY
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POPULATION CONTROL OR
RACE TO OBLIVION?

THE
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SECTION Il
THE IMPORTANCE OF
UNDERSTANDING THE NEXUS




THE WATER ENERGY NEXUS IS STRESSED TO A BREAK POINT

Energy intensive
desalinization efforts use
energy to produce
drinkable water




PEAK OIL APPEARED IMMINENT AS RECENTLY AS 2008

OIL PRODUCTION

July 2008
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SHALE RESOURCE EXTRACTION CHANGED TH GAME
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CLEAN ENERGY HAS ARRIVED FOR GOOD




GLOBAL ENERGY SECURITY |S MERELY PERCEPTION

Non-OECD nations drive the increase in total energy use

world energy consumption
quadrillion Btu

Source EIA
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THERE'S LESS FRESH WATER THAN YOU THINK

-~
=1L 0 2] - ). S9Y% - -
‘
> p s - -
o LC ’
“ !
) :
\ ’ g 3 . ‘l/"
_—: - = ;
At ' " i
0 1
i ]
"u :

st 30

R |
b $ !

"‘1‘:,:'.",:'): !

d:J:I..‘ :
! : :
o ! ;
.:_$t ]
\ | !

. '
i ! !
ol :
g ol ]
¥ ;
i |

o)
A !
oH ;
- .
- - ~ - - )
-



| s o Howard Periman, USGS
& Liquid fresh water Jack Cook, Adam Nieman

. Freshwater lakes and rivers Data: Igor Shiklomanov, 1993




WATER SCARCITY IS HERE MORE THAN WE REALIZE

its already
happening

The Americas

Us.

Power plants shutting
down or reducing power
generation

due 1o low water flows of hagh

Walor Lenporaturos, resultng in
financial lossos

Companies that extract
natural gas and oil via
hydraulic fracturing
faced higher water costs
or were denied access
to water

due 1o one of the worst droughts in
Amoncan hestory

S US Supurmet of Lowrgy N0

California’s hydroelectric
power generation was
38% lower than the
prior summer

due 10 teduced snowpack and low
procspitabion in the summer of 2012

VENEZUELA

Record lack of rainfall
resulted in low water
flows and several power
interruptions

Sowa NV s, 220

T —
BRAZIL

Dams in the southeast
and central west of Brazil
were at 28% of their
water capacity in 2012
due 1o the worst deought in 50
yoars. This number is bolow the

mark consadored sufficient to
QuUarantoo oloctricony supply

Sowia loren 20

A drought in the north-
east of Brazil led to eight
months of power
rationing

resulting in RS54 bllion ($26bn) of

financial losses for the industry and
impacting economio growth in 2000
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SECTION IV:
THE RAMIFICATIONS OF
A BREAKING NEXUS




CONFLICTS FROM ENERGY
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CONFLICTS FROM WATER
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SECTION V:
THE WATER ENERGY
NEXUS IN THE U.S.



DOMESTIC FORMS OF STRESS

e 4 PRIMARY CATEGORIES OF STRESS ON THE WATER ENERGY NEXUS IN THE U.S.

1. WATER MOVEMENT

a) THINK FLINT, MICHIGAN — OVER 3,000 OTHER COMMUNITIES HAVE IT WORSE

b) THE AGING WATER INFRASTRUCTURE — A $1 TRILLION PROBLEM
2. SECURE ACCESS TO ENERGY & WATER

a) THING STANDING ROCK PROSTESTS

b) SARDIS LAKE HERE IN OKLAHOMA

3. WATER AVAILABILITY

4. TREATMENT & DISPOSAL OF WASTE WATERS FROM ENERGY PRODUCTION



WATER AVAILABILITY IN THE U.S.

Areas of
highest

population
growth are also
the hottest,
require the
most
electricity, and
have the

poorest
sources of fresh
water

Projected change in county pop-

ulation (percent), 1970 to 2030

[ >+250% (highest +3,877%)
+50% to +250%

+5% to +50%

[ ]-5%to +5%

[ ]-20% to -5%

B -40% to -20%

B <-40% (lowest -60%)

US Population and Growth Trends
Change in county population, 1970-2030

Each block on the map illustrates one county in the US. The height of
each block is proportional to that county’s population density in the year
2000, so the volume of the block is proportional to the county’s total pop-
ulation. The color of each block shows the county’s projected change in
population between 1970 and 2030, with shades of orange denoting
increases and blue denoting decreases. The patterns of recent population
change, with growth concentrated along the coasts, in cities, and in the
South and West, are projected to continue.




WAGSTE WATER DISPOSAL

Step One: Site is prepared, drilling rig is

setup and drilling begins. Over the next 5
two weeks the well is drilled to a depth of SIQPCGP""" :’:&:’%’;‘;ﬁ%‘};‘ig?:;aap:;“;“
e

:Xﬁ';g:‘,f,ﬂ',ﬁgf’"“d‘"g oh oostion E Bwou h the water ta frequently

just atew hundred feet below the
surface. A second pipe is drilled
hundreds of feet deeper and cemented
into the disposal reservoir formation.

Surface

Water Table
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Injected Saltwater

Number of Earthquakes

Step Three: After the drilling rig

is removed,a well head is installed
alon? with pumps, and several Frossum
and injection tanks. The well will
function for up to 15 years accepting

oil field waste water and be safely
capped when it reaches capacity.

0
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
Years




SECTION VI
THE NEXUS' IMPACT
ON OKLAHOMA
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ﬁ‘ Ceres US Groundwater Depletion and Shale Energy Development
January 2014
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THESE AREN'T YOUR FATHER'S FRACK JOBS

(amount of water in frac job
lost downhole)
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THERE ARE PROMISING TECHNOLOGY IS ON THE HORIZON




ONLY COLLABORATION WILL PROVIDE THE
LONG-TERM SOLUTION

e PUBLIC-PRIVATE PARTNERSHIPS
* INCREASES IN STATE- AND FEDERAL-GRANTS

* REGULATORY CHANGES TO ACCELERATE Public Private
TECHNOLOGY ADOPTION Entities Enterprises

* POLICY INITIATIVES THAT MOTIVATE
CHANGES IN BEHAVIOR

e BETTER PUBLIC AWARENESS



SUMMARY

UNDERSTANDING THE WATER-ENERGY NEXUS IS VITAL

IDENTIFYING THE KEY STRESS POINTS FRAMES THE PUBLIC DEBATE

ADDRESSING THE UNDERLYING ISSUES CAUSING THE STRESS POINTS IS A MuUST
FOR POLICY MAKERS

UNDER CURRENT DYNAMICS, THE WATER-ENERGY NEXUS WILL FRACTURE

WHILE SOLUTIONS SHOULD BE MARKET-BASED, ANY COURSE MusST Put
WATER FIRST

FORTUNATELY, WE HAVE ANSWERS



QUESTIONS?

FOR A TRANSCRIPT OF THE SPEECH OR A COPY OF THE SLIDES:

MICHAEL MORFORD
MORFORD@THEBISONGRP.COM
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