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Nuclear plants require water supply

Springfield Nuclear Power Plant

http://images2.wikia.nocookie.net/simpsons/images/thumb/a/ae/Nuclear-Power-Plant.JPG/300px-Nuclear-Power-Plant.JPG



Reactor Design

e Generation Il reactor designs (new nuclear)
— Atomic Energy Canada Limited’'s ACR-1000
— Westinghouse’s AP1000
— AREVA's EPR.

1000 Megawatt systems, 1megawatt (MW) = One million watts
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Nuclear industry discourse

« Coal burning facilities produce 2 billion
tonnes of CO2 annually

« 'ZERO CO2’ emission In nuclear
* Nuclear as ‘green’ energy choice
* Baseload supply (25% using 1,000 MW fac.)

Canadian Nuclear Association Bruce Power Report, Nov 2008



Water impacts in a nuclear energy
future

2/3 of energy produced by nuclear plant goes into
waste heat

High water use for steam, cooling

High water consumption in evaporation

Waste heat carried away (thermal pollution, 12-30° F)
Nuclear fuel waste storage uncertainty?

Uranium mining impacts

In event of accident, water needed to remove decay
heat from reactor core



Existing public concerns re: Water

Water use for oil sands recovery

Urban impacts on water quality, quantity
Agricultural impacts on water quality
Groundwater availability uncertainty
Drinking water quality

Aquatic habitat, cumulative impacts
Irrigation demands

Climate change uncertainty



Distinctiveness of prairie hydrology

« Dry - relatively small precipitation, water deficit,
low moisture reserves

 Cold -long frozen season, snow cover, frozen
solls

 Flat - gentle topography, poorly defined
drainage

e Extreme —
— sequences of drought and floods

— dry and wet years

— Episodic — intense snowstorms, snowmelt and rainfall,
Intense heat, rapid growing season, unreliable



August, 2001

St Mary Irrigation District , nr Taber, AB




Precipitation extremes
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- Young landscape
- Flat landscape

- Dry Landscape

Localized hydrology
affected by poor drainage,
storage in small
depressions

Non-contributing areas for streamflow
extensive in Canadian Prairies




Discharge of
Major Rivers In
Saskatchewan



2008 data
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Environment Canada
99 years data, 1919-2008

http://www.wsc.ec.gc.ca/hydat/H20/index_e.cfm?cname=graph.cfm&RequestTimeout=300



Water allocation agreements

« The PPWB (Master Agreement) Alberta
entitled to deplete 50% of natural river flow

e Sask entitled to 50% of natural flow of
rivers entering in from Alberta



North Sask. River at Prince Albert
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North Sask. River at Prince Albert
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Water requirements for cooling (Aust. Gov)

Plant and cooling system Water withdrawal Water consumed
type litres/MWh Litres/MWh
Fossil/biomass, once ~75,708-189,270 |~1,136
through

Fossil/biomass, cooling ~1,893-2,271 ~1,817
towers

Natural gas, once through | ~28,391-75,708 |~379

Natural gas, cooling ~871 ~681
towers

Nuclear, once through ~94,635-227,124 |~1,514
Nuclear, cooling towers |~3,028-4,164 ~2,725

ML= million litres; MW= million watts. Source: www.aph.gov.au/library




Water requirements for cooling (Aust. Gov)

Plant and cooling system Water withdrawal Water consumed
type Litres/MWh Litres/MWh
Nuclear, once through |94,635 to 227,124 1,514
Nuclear, cooling towers | 3,028 to 4,164 2,725
Nuclear, pond cooling 1,893 t0 4,164 1,514 t0 2,725

ML= million litres; MW= million watts. Source: www.aph.gov.au/library




Water requirements, nuclear vs fossll

e Once through use In nuc ~+20-25% higher
e Closed system use In nuc ~+80% higher

e Once through consumption in nuc ~+33%
e Closed system consumption in nuc ~+50%



Water requirements

* Once-through cooling
— returns water to river 12-30°F warmer
— High water withdrawal rate(100-200,000 I/MWh)
— Most water (98%) returned (warmer)
e Cooling Tower
— Lower water withdrawal rate (3-4,000 [/MWh)
— Higher water consumption (70-85%)



Water availability

 North Sask at PA (since 1975 post Bighorn Dam)
— Daily low flow has reached 50 m?3/sec (controlled, post ‘75)
— Daily natural flow 10-15 m3/sec (pre- 1975)

e Based on a 1,000 megawatt nuclear facility (Gov. Aus)
— Once through water withdrawal 820 m3/sec
— Cooling tower water withdrawal 20-28 m3/sec
— Pond cooling water withdrawal 12- 28 m3/sec

Instream Flow Needs (for habitat)?
Climate change?

Future urban, agricultural, institutional, commercial demands?




Rockies & Foothills source of most
Canadian Prairie surface water



Mountain snowpacks are not declining
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Mountain forest cover changes

Affects mountain runoff
Harvesting and fire
Expanded agriculture
Climate change

Pine beetle infestation might



Land use and water use changes

* Alberta can use up to 50% of natural flows
causing further decline in Saskatchewan
River system.

e Saskatchewan use of river water will
INncrease

 Annual flow variabllity
e Climate variability (1999-2005 drought)

e |s this time for a new, additional water
users?

* Energy from water neutral sources?



Alternative water sources

1. Palo Verde Nuclear plant in Phoenix, AZ uses
waste water (20 billion US gal/year)

2. Terminal lake (confined aquifer) as a dedicated
reservoir (most in S. Sask, land use conflicts?)
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Questions?



