























Regional Trend Case Study: Upper Mississippi River

» Five once-through cooling plants (2 nuclear, 2 coal, 1 RDF)

» Summer 2003 — 2007: elevated water temperatures

Reduced plant output from increased turbine back pressure
Thermal compliance concerns

» Permitting / 316(a)

challenges
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Regional Trend Case Study: Upper Mississippi River

Minnesota St. Paul Airport
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Regional Trend Case Study: Upper Mississippi River

» Observations:
Utilities have recent concerns for summer temperature compliance

Strong correlation between low flows and higher river
temperatures

» Potential drivers for water resource concerns
Natural variability of precipitation and air temperature
Increasing withdrawals for most sectors
Influence of land development
Increase regulatory pressures - permit renewal, 316(a) compliance

Even in a “water plentiful” region, water resources concerns are a reality
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Implications of Water Resource Trends for Electric
Utilities: Current Adaptation Strategies

» Reactive Adaptation

Lower water intakes

Portable chillers

Purchase water (Native Am., potable municipal, industrial)
Accept loss in generation — contingency plan

» Planned Adaptation
Extensive in-plant recycling (17 cycles of conc., zero liquid discharge)
Investment in water efficient cooling (dry, hybrid)
Alternative water source (muni wastewater, industrial)
Water banking
Promote new generation with secondary water benefits

Wind, solar PV
WWTP energy production
Cow / Poultry power
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Implications of Water Resource Trends for Electric
Utilities: Emerging Concepts, Approaches, Tools

» Shift from water hunting to water cultivation
» Perform water risk evaluation (e.g., audits, footprinting)

» Support proactive / innovative solutions
Energy and water efficiency
Regional water planning
New research

Today: water hunting The future: water cultivation

» Federal recognition and support :

Secure Water Act I \X //
Energy and Water Integration Act Loss

Energy and Water Research Integration N Maste

Act - -

Waste treatment

» Inefficiency « Efficiency
» Disposability » Reuse
» Homogenous supply « Source diversification
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Implications of Water Resource Trends for Electric
Utilities: Additional Challenges

» Cost and energy penalties with water-efficient cooling
technology

» Regional differences (water laws, new generation options,
public support)

» Competing regulatory drivers
emissions control — increased water needs
316(b) — retrofit to closed-cycle cooling
habitat / ecosystem protection

» Hydro-illogical cycle —
complacency in a time of plenty
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Concluding Thoughts

Competition for water will continue to increase
Natural variability in water resources is inevitable (even if no trend)
Temporal/spatial scale is very important when determining a trend

Extrapolated trends may not consider human reaction and data
guality
Climate is not the only driver - interacting factors are important

Electric utilities must adapt their water resources management
Recognize it is not a steady state world
Consider national water trends and policy, but focus on regional / local scale
Plan and manage risks, even if processes are stationary
Make water conservation and efficiency a top priority
Get involved in integrated water and energy planning (State, regional, local)
Explore synergies between water and energy sectors
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