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GHG abatement 
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Biomass: a renewable carbon-neutral fuel? 

 Available 

biomass? 

 

 Viable biomass? 

 

  Sustainable 

biomass? 



Project boundaries? 





Project scope and Milestones 

• South Africa and its physical neighbours 

• Woody Biomass (>20% lignin) availability 

• Feasibility of biomass supply (wood and upgraded 
woodfuel with cost +/- carbon benefits) 

• Impacts (social and environmental) and Risks 

• Markets and regulations 

** Risks and regulations 

 

 

 

 

 

 

 

 

 

 

 

Milestone 1- Biomass availability 
Milestone 2- Logistics 
Milestone 3- Markets  
Milestone 4- Fuel costs 
 

Milestone 5- Impacts and Risks 
Milestone 6-Regulations 
 
01 July 2011 to 30 March 2012 



Biomass fuel supply study: value chains 

10% co-firing needs 13 Tg dry biomass @19.5 MJ/kg 



Woody biomass distribution by resource  



Available Biomass resources 



Avoid competition with existing uses: forestry industry and 
livelihoods 
        Forestry residues and wastes (8%), 
           Forest/woodland(20-60% 
        IAPs and bush encroachment (80%)  
 

 

Viable Biomass resources  

:: Biomass resources in 
close Proximity to      
Eskom/transport node 
 
:: Exclude protected areas 
(ie National parks) and 
steep slopes 
 



Forestry- plantations 



Woodlands and forests 



Invasive Alien Plants 



Bush encroachment 



>> Annual available woody biomass resources  of 31 Tg in Southern 
Africa and total annual viable woody biomass resources 23 Tg in 
Southern Africa- sufficient to meet Eskom's co-firing demand 

>>However, significant supply from neighbouring countries required:- 
the viable amounts from South Africa are only 7 Tg, which is only 
sufficient for 6% co-firing 

>>IAP and bush encroachment non-renewable and available only 
for 20 years… 

 Sustainable Biomass resources 
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Fuel Upgrading 
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Water-absorption test: torrefied pellets 





>> Fuel upgrading has a significant carbon footprint and 
reduces the overall carbon reductions from the 10% co-
firing 

>> Dry wood-chips have the lowest GWP when transported 
over short distances (<400 km) whilst torrefied chips and 
torrefied pellets have the lowest GWP when transportation 
distances are greater than 400km. However additional 
processing needed on the Eskom side of the gate.... 

>> Coal mining and upgrading causes much less (< 30%) 
GWP than any of the biomass fuel supply options, but this 
only considers the supply up to the Eskom gate. 

Impacts: carbon footprint 



Impacts:  
Overall carbon footprint compared to coal 

Fuel upgrading has a 
significant carbon 
footprint 

Reduces the overall carbon 
savings from the 10% 
possible as a result of 
co-firing 

Dry wood-chips have the lowest GWP when transported over short 
distances (<400 km), but additional processing needed on the 
Eskom side of the gate.... 
 
Torrefied chips and torrefied pellets have the lowest GWP when 
transportation distances are greater than 400km.  
 



 New plantations 

Stream-flows decrease 
between 20 and 200 
m3/ha 

 

 For IAP clearing: 

Stream-flows increase 
between 20 and 200 
m3/ha 

  

Impacts:  
  Water footprint from biomass growth 



• 23 Tg in Southern Africa available, but only 7Tg from South 
Africa, sufficient for 6% co-firing 
 

• Invasive alien plant- water and land productivity benefits…but 
non-renewable: sustainable for fixed time (ie 20 years). ditto Bush 
encroachment 

 
• Torrefied pellets or chips ‘best’ option, except short distance 

Torrefied chips/pellets store better, an low moisture, higher energy 
density, better handling and  storage, and co-milling (grindability) 

     However..risks of early commercial technology 
 
• Transport is the greatest overall cost component. Optimisation…… 

 
• Alternative options- distributed dedicated power generation 

(ie biomass gasifiers) to feed in to grid/ mini-grid. 
 CHP and heat/cooling options 

 
 

Summary and future questions... 



Thanks! 


