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SITUATION ANALYSIS
Biomass Resources and Conversion Technologies
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Analysis of large-scale bioenergy
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PATHWAYS ANALYSIS

Energy demand | Pathways evaluation

Economics of purpose grown energy forests

Life Cycle Analysis of biomass resource to user energy
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BIOENERGY OPTIONS FOR NEW ZEALAND
ANALYSIS OF LARGE-SCALE BIOENERGY FROM FORESTRY
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TRANSITION ANALYSIS

The role of woody biomass from existing plantation forests,

species options & drivers for change in energy supply



Situation Analysis

Resources (residual and potential)
- Volume
- Location
- Type
- Cost
- Energy contribution
- Potential resources
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Focus on biomass resources

Without the resource the conversion technology is useless.

Conversion investment globally is huge, across a range of
technologies.

The biomass resource needs to be quantified, described (or
developed) to understand / realise the potential
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Available residual reSOUrCeS iaei  woed  ueec
Type / source 2005 2030 2050
Forest Residues 14.6 34.4 29.5
Wood Process Residues 7.0 9.1 18.4
Municipal wood waste 3.5 2.2 2.9
Horticultural wood residues 0.3 0.3 0.3
Straw 7.3 7.3 7.3
Stover 3.0 3.0 3.1
Fruit and Vegetation Culls 1.2 1.2 1.2
Municipal Biosolids 0.6 0.7 0.7
Municipal solid waste, putrescible 2.2 2.3 2.3
Municipal solid waste , landfill gas 1.9 2.0 2.0
Farm Dairy 1.2 1.2 1.3
Farm Piggery 0.1 0.1 0.1
Farm Poultry 0.0 0.0 0.0
Dairy Industry 0.4 0.4 0.5
Meat Industry (effluent only) 0.5 0.5 0.6
Waste oil 0.2 0.2 0.2
Tallow 3.6 3.6 3.6
Total 47.8 68.5 74.0
Available Biomass as % of consumer energy 8.9 9.5 8.4
Available Biomass as % of Primary Energy 6.9 7.7 6.8
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Liquid fuel from residues
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Millions of litres p.a

Liquid fuel from residues vs demand
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Residuals are not enough (long term)

Options for purpose grown biomass;

1. Arable crops
- Maize
- Oilseed rape
- Sugar beets
- Grasses

2. Wood / forests

3. Algae
-  Waste water
- Purpose built ponds
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Arable energy cromsland use

Corn, rape, beets etc, have to be grown on
arable land.

Competition with food T limited by land resource
(NZ 2.3 million ha of arable land ), to grow
equivalent of all the petrol and diesel (via
canola), need about 5.0 million ha.
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Forestry Crops

Grown on and harvested off hill country

Forests; to grow all the heat, petrol and diesel fuel,

- requires 3.2 million ha or 37% of the low to
medium quality grazing land (8.7 million ha).
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Land use efficiency

Woody biomass crops to energy are more efficient in their use
of land as they produce more GJ per ha than oil / seed / nut
crops, as the entire plant can be used rather just part.

Canola to biodiesel = 1265 litres per ha per annum
=43 GJ per ha per annum

Wood to ethanol = 3640 litres per ha per annum
(enzymes) =77 GJ per ha per annum

Wood to diesel = 2470 litres per ha per annum
(gas + FT) = 83 GJ per ha per annum
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Short Term

Wood residues T combustion to heat

Effluents (all of them) - Anaerobic Digestion
to heat and power

Oils and fats to biodiesel
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Long Termthe energy future is woddorests

Regional economic development

Energy

Lumber

Fibre products
Chemicals
Carbon

Reduced Erosion
Water quality
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Life-cycle assessment of bioenergy pathways

A Life-cycle assessments of 16 pathway

A Identify environmental and economic
Ahot spot so
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LCA for Effluent to CHP via Anaerobic Digestion

A Nationally 5-6 PJ/annum consumer energy from
Industry waste, municipal biosolids/animal manure.

A EROEI ratio of 7.2:1

A >200% reduction in GHG in comparison with
business as usual and grid electricity

A 80% reduction in waste
A Economic at favourable sites

A Mature technology
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% reduction in CO,e,
versus petrol or diesel equivalent (=0)
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Phase Il: Implications of Natiesedle Energy Forests

A4 future land-use scenarios (2030, 2050)

AMacro-e conomi ¢ i mpact
(General Equilibrium Model)

Price sensitivities: biofuel production,

oil, exchange rate, agricultural products,
wood products, land

Large-scale
Bioenergy

ACarbon sequestration/mitigation

ASite productivity overlay, future scenarios AErosion/sedimentation

ALand-use change

AWater quality
Awater yield
ABiodiversity



Afforestation Scenarios

Scenario Area Energy supply
1 0.8 M ha |20% of liquid fuel
2 1.8 M ha | 72% of liquid fuel
3 3.3 M ha [100% of liquid fuel and
100% of heat
4 4.9 M ha | 100% of liquid fuel and heat and

85% of electricity

Land selected by GIS analysis using LCDB2 and land
use classes + slope and altitude limits; - worst first




Marginal Land New Zealand
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