Energy and Water a Co-dependency

Ohio River Valley Water Sanitation Commission
(ORSANCO)

Congressional Caucus Briefing
April 6, 2011

Carl O. Bauer, Former Director

National Energy Technology Laboratory



The Water-Energy Nexus
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"Energy Demands on Water Resources, Report to Congress on the Interdependency of Energy and
Water," U.S. Department of Energy, December 2006



Energy and Water a Co-dependency

e ~10% national energy used for water:

produce, treat, move & heat
eLargest municipality energy user
eMost WWTP municipally-owned
eCalifornia is an extreme example

CA ~19% electricity & 30% gas for H20

Increased Demand For H20 Will Make Worse! - 7



Energy and Water a Co-dependency

Thermoelectric power plants withdraw
more freshwater than all other use
sectors except irrigation

Freshwater consumption is projected
to increase to meet future energy
demand

Power plant operations and permitting
of new plants are impacted by
constraints on water availability

Marcellus Shale Fracking consumes
4.5 -6 Million Barrels per well.

DOE/FE/NETL, “Estimating Freshwater Needs to Meet Future
Thermoelectric Generation Requirements,” August 2006



Withdrawal vs. Consumption

An Important Distinction

Commercial
Domestic

Withdrawal

Thermoelectric Irrigation

2.8 Livestock Water Consumption
25.5 55 (billion gallons / day)

Water withdrawal and consumption in billion gallons per day



Water Consumption for Power Generation

Steam Generating Technologies

Geothermal® 1400 |

Solar’ 785"

Nuclear o sss |
Coal Combustion a20' |
Natural Gas | -
Combined Cycle’
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* Average for the Range
1 Recirculating Cooling
2 Recirculating & Once Through Cooling

Source: DOE, Energy Demands on Water Resources, Report to Congress on the Interdependency of Energy and Water, December 2006
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The Ohio River Valley
m! e ol

PITTSBURGH

Fast [lu:f_n;pm] P -

L - -
Mariptia

~ CINCINNATI

Alton . Madisan | r allipolis Peasant
STIOUS | Wb U
AL, _'J|.|._ 2 @ Lonisville

B e | S E mm“ L s

gl @ Smithlnd Wilderness|

EON NASHVILLE |

rl".l




Ohio River Basin, Major Appalachian and
lllinois Basin Coal Prod. & Domestic Use
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GHG Control Increases Power & Water Demands

Net Plant Efficiency with and without Carbon Capture

4 A
60 -
‘s‘ 40 - “No Capture
(5]
o 20 - > ® Capture
0 I I I 1
Subcritical Supercritical IGCC NGCC
PC PC
_ J
Water Consumption with and without Carbon Capture
4 N
~ 1000
§ 750 ® No Capture
~ 500
g 250 M Capture
E 0 T T T |
Subcritical Supercritical IGCC NGCC
PC PC
" J

Source: DOE/NETL-402/080108 — Water Requirements for Existing and Emerging Thermoelecti



Future transportation fuels especially
thirsty

—Unconventional fossil fuels (2-4x worse)
—Natural Gas (better to 1-2x worse)
—Electricity (2-3x worse)

eGood with wind/solar PV, worse with nuclear
—Hydrogen (1-500x worse)

eGood with wind/solar PV, worse with nuclear
—Biofuels (1-1000x worse)

[Source]: King & Webber, 2009
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