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6-9 Heavy OIll Upgraders planned for
the Edmonton Industrial Heartland

Each upgrader would require 20-30,000 cubic metres
per day for evaporative cooling

Water Sources
 The North Saskatchewan River (new licences)
o Under-utilized existing licences
e Recycled Wastewater
* Produced water in the area

From - WATER: Alberta’s Next Big Economic and Social
Challenge (P. Kim Sturgess, P.Eng. FCAE -
www.apegga.org/Members/Events/.../APEGGAPDAprl17-2008.ppt



Bruce Power study eyes northwest
Saskatchewan for new nuclear power plant

“the area on the North Saskatchewan River meets a
lot of the criteria to support a nuclear power plant.
“It's got a good water source”

Duncan Hawthorne,
President and CEO

Bruce Power

The Canadian Press 27/11/08



North Saskatchewan River at Edmonton
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On May 2nd [1796] William Tomison wrote to

James Swalin that furs could not be moved as,
“there being no water in the river.”




mean annual mean flow m3/s

North Saskatchewan River at Edmonton, 1912-2007
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Precipitation Compared to Historical Distribution (Prairie Region)

November 1, 2009 to March 11, 2010
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Record-low North Saskatchewan River

could spell disaster

I Record Dry
[ | Extremely Low (0-10)
Very Low (10-20)
Low (20-40)
Mid-Range (40-60)
I ich (60-80)
Very High (80-90)
[ Extremely High (90-100)
I Record Wet
— Extent of Agnicultural Land
I 1 akes and Rivers

Edmonton Sun, 25th September 2009




North American Drought Monitor

February 28, 2010 g'g
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Regions in northern Canada may
not be as accurate as other regions
due to limited information.



EPCSR

« EPCOR Water Services Inc. (EWSI) provides water,
wastewater, and distribution services to over one million
people in more than 50 communities across Western Canada.

« EWSI utilizes an Integrated Resource Planning (IRP)
approach for the development of capital and operational
plans for the Edmonton water system.

 Traditional planning would consider flow characteristics of
the raw water streams as “knowns’ in the system.

Source: Climate Change — Potential IRP Impact areas
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Past, recent and future hydroclimatic variability,
North Saskatchewan River

NSERC Collaborative Research and Development (CRD) project,
2008-10

Principal Investigator: Dr. Dave Sauchyn, University of Regina

Co-Investigators: Dr. James Byrne and Dr. Stefan Kienzle
University of Lethbridge



Project Objectives

Develop a 600-year (1500 to 2100 A.D.) record of the hydroclimate
of the North Saskatchewan River basin above Edmonton to assist
EPCOR Water Services Inc., with preparation for the impacts of
climate change on water supplies.

1. derive a paleo-hydroclimate record for the interpretation of the
forcing of hydrological change over the past 500 years

2. develop historical and future climate scenarios at the temporal and
spatial scale appropriate for watershed modelling

3. calibrate and validate a distributed physical-conceptual
climatologic and hydrological simulation model to provide a
realistic physical representation of hydrological variables

4. simulate hydrologic response to future climate scenarios

project flood and drought frequencies to assess risk and provide

water managers with future water supply scenarios

d



Climate Change Effects on Water Yield, NSRB
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Precipitation Change (%)

Projected changes in mean annual temperature and precipitation
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The grey squares indicate the ‘natural’ climate variability
simulated by a long control run of the CGCM2.



Seasonal Scenarios
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One of the most certain projections is that extra water will
be available in winter and spring, while summers
generally will be drier

On average, there will be slightly to significantly less surface
and soil water




We are losing the advantage of a cold winter




There will be greater variation in water and climate

Both drought and unusually wet years could occur with
greater frequency and severity



History and Future of Climate and Hydrology

Ryan MacDonald
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VEWBLIEILR®EIN Climate Change and Mountain Hydrology, NSRB
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SVOENEEIS  Historical and Future Environmental Change Indices
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Daily Streamflow (m?/s)
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Verification of
Simulated Hydrological
Processes
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Developing Early 215t Century Pacific Decadal
Oscillation Projections

3 FDO Index: 1900 - 2008 Start of satellite
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St. Jacques et al.

Northern Rocky Mountain streamflow records: Global warming
trends, human impacts or natural variability?
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Vanstone et al.
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annual streamflow (dam?® x 10°)

Previous Reconstruction
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departures from the 1912-2007 mean

-100

North Saskatchewan River at Edmonton, 1063-2006

1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650 1700 1750 1800 1850 1900 1950 2000



Global Warming and Hydro-Climatic Variability
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