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addressed the need for a radical change to the 
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tigate some of the options for power which is 

market than would be possible in most other 

straints on biomass production which do not 



 purpose is to consider the possible role of both 

Sustainable Options  
for Dispatchable Power

 

Concentrating Solar Thermal  
and Hybrid Systems

ate power in winter is limited because of short 

power production to continue for hours or in 



 

Storage

during the later phases of the transition to sus

Pumped Hydroelectric Storage: 

through a turbine generator into a lower reser
 

This option is common in mountainous jurisdic
 but in Saskatchewan a more appropriate 

Redox Flow Batteries: 

 

 It was 

Advanced Rechargeable Batteries: The options 

Compressed Air Energy Storage (CAES): 

Flywheels: 

Supercapacitors: 

 Supercapacitors are best suited to 

Hydrogen Storage: 

is used to generate power when needed using a 



Hydroelectricity

dammed

run-of-river 

 

 it is reasonable 

assess the impact on lake shoreline communities 

tion to these communities as a result of existing Cuileig run-of-river hydro plant in Scotland.



 

to the burden on these communities is neither 

 partial contribution towards stabilizing output 

whole of southern Saskatchewan is becalmed for 

planning of a sustainable Saskatchewan electri

excess Saskatchewan wind generation sold to 
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effect of climate change in the eastern prairies is 

if Saskatchewan were to draw power from 

ing the same amount of power from Manitoba 

 heard testi

northern Manitoba it constitutes an ongoing 

with whom I spoke when researching this paper 
saw no problem in principle with Saskatchewan 



 is a small step in 

A General Comment

with a concerted programme of demand side 

options considered so far cannot be relied upon 

ments can be reduced in time through further 

An Incomplete Introduction  
to Biomass Energy

because the particular biofuels chosen compete 

different from that used in fossil fuel power 



 

power station needs to be planned to handle 

is  possible to adapt existing plants designed for 

round in buildings with a high usage of hot water 

Possible Sources and Processes

Direct Combustion: The organic matter in 

Densification: 

Gasification: 

Hopper for dropping corn husks into methane 
digester – Germany.



wide range of operating temperatures and pres

Pyrolysis: 

Fast Pyrolysis: 

the raw material and discharging the products 

Conventional Pyrolysis: 

Slow Pyrolysis: 

Torrefaction: 

obtained with lower temperatures and longer 

Anaerobic Digestion: 

Figure 1: Sources and Processes for Production of Biomass Fuels



 

There should be a large life cycle energy 
return on investment (EROI). 

there should be substantial net 
reductions in greenhouse gas emissions

The opportunity for dishonest carbon 
accounting should be minimized. 

 opportunities for 

First Nations livelihood and traditional ways 
of life should be protected

policies should not be pursued which 
threaten the livelihood of family farms

There should be no net reduction in food 
production as a result of biomass schemes 

There should be no added threat to impor-
tant wildlife habitats or to biodiversity

Non-Dispatchable Biomass

together with their potential for greater elec

fore an argument for maintaining some of the 

Making Sustainable Choices  
for Biomass



emissions of the greenhouse gas nitrous oxide 
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Which Choices Can Make  
a Serious Contribution?
The options which appear best able to meet the 

There should be no export of the  natural 
means of ensuring soil fertility out of Sas-
katch ewan. This includes net loss of organic 

Saskatchewan should not benefit 
from the loss of the natural means of ensur-
ing soil fertility in other jurisdictions

The process should be designed such that 
nutrients removed from the natural cycle 
by harvesting biomass are returned to the 
soil

 

tions to assist in municipal sewage disposal for 

Much putrescible domestic waste would be 
better composted and used to enhance urban 



 

be considered suitable for reafforestation projects 

Anaerobic Digestion: 
should use a mixture of crop residue and animal 

 and 

Forestry Residue: 

 

Crop Residue: 

Short Rotation Coppice (src) in areas where 

estimate for electrical power output from this 

Modified Conventional Forestry (mcf): In this 



Biomass, Carbon Sequestration  
and Biochar

taken from the atmosphere as the crop grows 
balances out the production of carbon dioxide 

 

2 concen

small because feedstock transportation costs set 
a limit on the distance from which biomass can 



 

biochar can remain in the soil for hundreds of 

 

 

in order to grow biochar plantations would be 

single set of practices or technological applica

with an open molecular structure which can 

Thus addition of biochar to soil can enable stable 

there is no natural process which can replace 
this nutrient in the soil at the rate at which it is 

ing emissions of greenhouse gases nitrous oxide 



ognize the growing number of good examples 

understanding as to what constitutes sustain

it is important that there be deliberate thinking 

ecological framework in which practical biochar 

biochar production has now been opened in 

which result in combustion of a higher propor
tion of the carbon in the biomass will result in 

processes designed for biochar production will 

ethical criteria such as those presented in this 

to close the gap between demand and sustain

the impact of biochar on crop growth rates in 

Yamagata Biomass Gasification Power Plant in 
Japan.



 

ment of suitable methods for  incorporating it 

Conclusions and Recommendations

 

and should seek terms which create the future 

Saskatchewan should then seek to make deals 
with suitable companies to establish a manufac

can be used for space and water heating in local 



There should be no export of the natural means 

from the impact of climate change and resource 

Substantial net reductions in greenhouse gas 

There should be no net reduction in food pro

There should be no added threat to important 

How Might the Fuel Mix Look in 2030?

Figure 2: Proposed Transformation of the Saskatchewan Generating Mix, 2009-2030

 

coal gas hydro wind wind with storage photovoltaics biomass recovered heat
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