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Electricity Generation by Sources:
Coal: 50%
Nuclear: 19%
Natural Gas: 19%
Hydro: 7%
Oil:3%
Other:3%













Sources of GHG, Québec 
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CO2 Gross Emissions from Hydroelectric Reservoirs

and Natural Lakes in Canada
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Natural Lakes Reservoirs
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Natural Lakes Reservoirs
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ClimateClimate Change and Change and HydroelectricityHydroelectricity EURENEW, EURENEW, IcelandIceland JuneJune 20062006

� 10 % of the Québec territory: 
1,600,000 km² with a pop.7,5M 

� 4 500 rivers
� 500 000 lakes
� 59 hydro plants = +33 000 MW
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�� 4 500 4 500 riversrivers
�� 500 000 500 000 lakeslakes
�� 59 hydro plants = +33 000 MW59 hydro plants = +33 000 MW
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2,000 km



Characteristic of EM-1 reservoir

• Impoundment: Nov. 2005 
- May 2006

• 480 MW Power plant

• Reservoir: 603 km 2, 
2.3 months, 
11.5 m (z)

• Lakes and rivers: ~ 21%

• Forest: ~ 65%

• Peat lands: ~ 14%
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Location of the Automated Systems in the 
Eastmain 1 Reservoir Area
Location of the Automated Systems in the 
Eastmain 1 Reservoir Area



• Estimate net GHG emissions from a boreal
reservoir
• The difference in carbon and GHG mass 

balance of natural ecosystems and the new 
system created over 100 years

Objectives



Collaboration
• Aquatic aspects

– Dr. Yves Prairie, UQAM
– Dr. Paul Del Giorgio, UQAM
– Julie Bastien, M.Sc. Environnement Illimité

• Terrestrial aspects
– Dr. Michelle Garneau, UQAM
– Dr. Nigel Roulet, McGill
– Dr. Ian Strachan, McGill
– Marcelle Grenier, M.Sc., Environnement Canada

• Modelisation
– Dr. Changhui Peng, UQAM
– Dr. Nigel Roulet, McGill
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Objectifs

Aquatic Aspects

• Taking into account for Carbon and GHG budgets
• CO2, CH4 and N2O gross emissions
• Primary production (respiration-photosynthesis)
• Carbon input from watershed
• 20 lakes sampled / year to capture the natural variability (temporal 

and spatial) and the reservoir
• Sedimentation rate
• Stable Isotopes
• Automated systems, etc.



Objectifs

Aquatic Aspects

• An Eddy's correlation tower
on an island - reservoir
footprint

• 3 years before flooding
• 4 years after flooding



Mesure des Flux
� PP Systems
� Gasmet



Objectifs

pCO2 dissolved in water



Automated systems
Eddy Covariance Towers
Floating docks - Powerhouse
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Objectifs

Terrestrial Aspects
• Taking into account for Carbon and GHG budgets

• 6 peatlands and >20  forest sites
• the different surface patterns in peatlands with related 

vegetation and geochemistry
• the forest fire surface area and succession
• organic and mineral soils
• bedrock and nature and composition of surficial deposits 
• CO2 ,CH4 and N2O gross emissions
• Stables isotopes, etc.



Objectifs

Terrestrial Aspects
• Eddy Correlation 

Tower at a Forest site, 
Forest Footprint

• 1 year before flooding 
• 4 years after flooding



Objectifs

Modeling Aspects

• With the data from both aquatic and terrestrial systems
generated over the 7 years program, calibrate the model

• We can estimate the delta in GHG emissions before and 
after flooding (reservoir effect) over long period of time

• First net budget taking into account (before and after
flooding):
• CO2 is neutral over life cycle of the reservoir
• Suppression of  pre-impoundment of terrestrial N2O and CH4

• Forest fire
• Trapping of carbon in sediment of the reservoir
• Anthropogenic activities in the watershed, etc.



Conclusions

• Rapid return to natural aquatic ecosystems gross GHG 
fluxes, 
– 2 years CH4

– 3 years CO2

• First Net GHG Emissions budget by 2010
• EM-1 Net GHG Emissions project Workshop

– In Montréal, April 15-16
– www.eastmain1.org



CO2 and CH4 FLUXES OF THE FIRST THREE YEARS AFTER FLOODING OF 

THE  EASTMAIN-1 RESERVOIR (QUEBEC, CANADA)
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