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Water for Energy

requires water
« Thermoelectric
Cooling

 Energy Minerals \.
Extraction/Mining

* Fuel Processing
(fossil fuels,
H, biofuels)

« Emission Control

Energy for Water

processing,
distribution,
and end-use
'\ requires energy

* Pumping
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Treatment
Distribution
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Conditioning
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Estimated Freshwater Withdrawals
by Sector: 320 BGD

— A

48% of total daily water withdrawals

Thermoelectric 39%
39%

Source: USGS Circular 1268, March, 2004
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U.S. Freshwater Consumption:
100 BGD

3 ] , 1.2%
. (1) .
oelectric
~ 3.3%
Industrial Mining

Irrigation 3.3% 1.2%

80.6%
Source: Solley et al., 1998
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Energy-water nexus issues are
already being realized

¢ : Future water shortages
{could f'oster new conflicts
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Energy-Water Roadmap
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Project Impetus

— Improved water efficiency in alternative fuels
production

— Treatment and use of non-traditional water for energy
development

— Integrated energy and water resource planning and
management

Sandia
National
% m Laboratories

LABORATORY DIRECTED RESEARCH & DEVELOPMENT




Create an Energy-Water
Planning Framework
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Plant Renewal

Water by Supply
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General Model Structure

Electrical Power Production Green House Gas
Production
EIA and eGRID

Demography Water Supply
Thermoelectric Energy Use for
Census Bur. Water Use Water U.S. Water
BEA X Assessment

A\ 4

Water Use/Consumption

U.S. v
. Water St
. Geological > ATEr OIS
Survey
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Plant Capacity at National Level

U.S. Electrical Power Plant Capacity

projections

(~25% in 27
years)

 New plants
have same
fuel type
distribution as
current
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Water Use/Consumption at
National Level
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Thermoelectric Water Consumption
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Ratio of Water Supply to Demand

Supply/Demand

') ‘Data S1G NOAA, U'S Navy, NGA, GEECO
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Projected Population Change
2004-2030

A A
=y
12

3
7

7

o
L5 ]
@
w
]
<
o
=
=
=
o
=
@
3
=4
b
o
z

@
<
=

(5}
=
m
=
@
=
s
L= ]
o
™
o
o
-]
o
=

L
e,

Sandia

gles

£l
Ly
™
&
o
c
'
o2
L]
=
m
Q.
o
2
=]
{17}
@
t=1
=]
L5

]
o
Z
A
i
—
L=)
o~
)

National

“Eye alt 389712 km

f
L=

83'58'29.17" W

36°28'52 85" N

Laboratories

LABORATORY DIRECTED RESEARCH & DEVELOPMENT




Non-

Thermoelectric Water Consump
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Change in Supply vs. Demand Ratio

2004 to 203

A Ratio
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Counties Meeting Siting

Requirements
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Cooling Technology Scenarios

recirculating cooling tower technology.

3. Assumes all new plants and retrofitted plants are
equipped with recirculating cooling tower
technology.

~

Energy Controls

Water Controls

Population Cont.

GDP Controls

0.0
s
@ Replace with current cooling system
" Retrofit with cooling tower
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Cooling Technology Scenarios

Thermoelectric Water Use
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ecirculating cooling
towers in all new
construction and
recommissioned plants

has the lowest water use,
184.8 BGD but highest

consumption, 5.0 BGD.

Sandia
r'l'l National
Laboratories




Thermoelectric Water Consumption in 2030
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Change in Supply vs. Demand Ratio
2004 to 2030

%f"olmg Towers New an&ﬁetrof /i; )

. The fact that water use Is the baS|s for  mprge

calculating demand while consumption
plays heavily into supply, changes offset
each other.
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3. Assumes a minimum of 25% nuclear by 2030 with

states currently meeting mark increasing to 30%.
4. Assumes the base case but with GDP projection

fuel type percents

New plant

Other NERC
Water Controls

Population Cont
GDP Controls

at AEO “high case”.
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Fuel Mix Scenarios

Installed Capacity
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200000

175000

Fuel Mix Scenarios

Thermoelectric Water Use
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case yields the
least at 4.6 BGD.

Shift toward a richer
renewables mix is
capable of reducing
overall thermoelectric
water consumption by
5% in 2030, or 23% in
terms of total post 2004
water consumption.
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Counties Meeting Siting Requirements

Florida Reliability Coordinating Council (FRCC) and Texas
Regional Entity (TRE) have effectively exhausted siting counties
by 2030

There are large areas of the country with few or no suitable sites.

While this does not suggest there is nowhere to place a new plant,
it does suggest that new sitings will need to consider successively

less attractive construction locations. @ Sandia

National _
Laboratories
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Next Steps: Constraining Siting

~_« Concentrating Solar Power Prospects of the South

J i

Direct Normal Solar Radiation
kWh/ms/day
I 380-82
Il 75-8.0
I 70-75
6.5-7.0
6.0-6.5
Transmission Lines*
w7 35kV - 999kV
= 500kV - 734kV
—— 345KV - 499KV e
230KV - 344ky S #NREL
Below 230kV o July 2007

Baja’Galifornia Iy
orte +

ET & F =5 X K

Gulf of
California

Potentially sensitive environmental lands, major urban
areas, water features, areas with slope > 1%, and
remaining areas less than 1 sq.km were excluded to
identify those areas with the greatest potential for
development.

*Source: POWERmap, powermap.platts.com 2 {}
©2007 Platts, A Division of The McGraw-Hill Companies

The direct normal solar resource estimates shown are
derived from 10 km SUNY data, with modifications by NREL.
I
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Next Steps: Emissions Control

and storage

technologies will:
« Effectively double water
consumption for coal-fired

generators

» |GCC with CCS would require
less water than current PC
plants with no CCS

» Exploring potential options with
waters produced through
Injection

NETL 2007
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