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Presenter
Presentation Notes
The cover is intended only as a book cover or as something to have on the screen before the presentation.



It can be used to introduce the general topic of the presentation, but the presenter should refrain from going any further into the discussion until the next slide is revealed to place the water issue in the proper energy context.


Water Is a Critical Resource ~

 Fast growing demand for
clean, fresh water

* Increased demand for
environmental protection
and enhancement

« Unknown impacts of
climate variability/change —
 All regions of US
vulnerable to water

shortages
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®)
Energy and agriculture withdraw

the most water in the U.S.

Estimated Freshwater Withdrawals by Sector, 2000
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Source: USGS Circular 1268, March, 2004

Note: Hydropower uses are not included here!



Presenter
Presentation Notes
A lot of different of different sectors of society compete for that <1%. Slide illustrates withdrawal,not consumption. 

What people find surprising is this blue piece of the pie.  That’s water withdrawn for thermo-electric power production, which is primarily fossil and nuclear and a tiny amount of geothermal.  It’s second only to agriculture in water use (in the East it’s first).

This is ONLY electricity production; it does not include the entire energy cycle—such as fuel mining, refining, transport (e.g., slurry pipeline) which also impact water quantity and quality

This does NOT include hydroelectric.  Has it’s own set of issues like evaporative loss from dammed rivers, but it will probably decline or be converted to in-stream process in the future. 

This does NOT include saline water used for cooling



Total freshwater use 346 Bgal/day, thermoelectric 136 Bg/day, irrigation 137 Bg/day (USGS circular 1268, 2004)



Link to consumption slide 
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Presenter
Presentation Notes
This slide places water within the context of energy sutainability.

The other pieces of the puzzle receive a lot of attention and funding.  Water is addressed in many other contexts, but the complex interaction of water and energy production are largely overlooked. Water is a critical energy issue.  

To ensure US energy sustainability and security, we need to address the total picture. One missing piece can bring the complex, interdependent energy system to failure.




®)
Water challenges are nationwide

Projected
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Growth
(2000-2020)

Source: NETL (2002)

Total Freshwater Withdrawal, 1995/ Available Precip.
percent. number of counties in parentheses

B >=500 (49)
B 100t0500 (267)
30to 100 (363)
Sto 30 (740
. 1to 5 (1078}
E Ot 1 (814) T -

s Heavy reliance on =
"En irrigation in agriculture |
SEEEIEE A

-


Presenter
Presentation Notes
Source: Roy, Sujay B., Summers, Karen, V., and Goldstein, Robert A., 2003.  “Water Sustainability in the United States and Cooling Water Requirements for Power Generation,” Universities Council on Water Resources, Water Resources Update 126, 54-59, November.



Figure 1. Total freshwater withdrawal in 1995 as a percent of available precipitation. Higher values of this ratio, are indicative of the extent of water resources development in an area. Values higher than 100, are indicative of imports from other regions.



NOTES

Slide illustrates current water withdrawal (surface and ground) as a percent of available precipitation.

Southwest meets demand almost exclusively from groundwater.

Yes its possible to withdraw more than is available because of imports from outside the county. 



As this slide illustrates, water is intensively used across the nation.  


Growing Limitations on Fresh Water
Availability
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« Many major aquifers seeing
reductions in water quality,
yield and availability -

. Stressed by Over-pumping
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Growing Use of Non-traditional
Water Resources
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Water Use Efficiency for Different Generati
Types
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Future energy development will put
new demands on water

Many newer technologies will be
more water intensive

Biofuels and hydrogen economy
would require significantly more
water than fossil transportation
fuels

Constraints will grow for power
plant siting because of water for
cooling needs, advanced
scrubbing, and CO, removal

Biodiesel processing

Soy for biodiesel (irrigated)

Ethanol processing

Corn for ethnaol (irrigated)

Hydrogen reforming

Natural gas pipeline (<1)
Natural gas process
Natural gas extraction
Oil Storage

Oil Shale - surface retort
Oil Refining

Oil Sands

QOil-Shale - in situ

EOR -- Tertiary steam
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Enhanced Oil Recovery
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Uranium Processing
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Emerging Water Demands for Future
Energy Development
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2003 Heat Wave Impact on French

Generation System

e Loss of 7 to 15% of nuclear
generation capacity for 5
weeks

« Loss of 20% of hydro
generation capacity

Bort-les-Orgues
Reservoir
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electricity on wholesale
power market
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Energy and Water Interdependency Issues
Are Appearing Now
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Presenter
Presentation Notes
The purpose of these headline is to defuse the criticism that we’re simply being alarmist and that this issue will never become a real problem. As these headlines (all from 2001 and 2002) indicate, the interplay between water and energy is already a problem.  The solution will not be developed immediately, so foresight and planning are essential now.

  




Summary of Major National Needs
and Issues ldentified in Workshops

 Better resources planning and management

— Integrated regional energy and water resource planning and decision
support tools

— Infrastructure and regulatory and policy changes for improved energy/water
use efficiency

— Improved water supply and demand characterization, monitoring, and
modeling

 Improved water and energy use efficiency

— Improved water efficiency in thermoelectric power generation
— Improved biofuels/biomass water use efficiency
— Reduced water intensity for emerging energy resources

« Development of alternative water resources and supplies
— Oil and gas produced water treatment for use
— Energy efficiency in the treatment and use of non-traditional water

ENERGY 111




Cumulative Benefit of Water Saving Technologies

« Adopted by 10% of new coal-fired plants:
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