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� To develop a rational method to quantify 
the benefits of using waste minimisation 
techniques
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� Asphalt is waste product from refinery 
processing of crude oil
– Sometimes called the “bottom of the barrel”

� Properties depend on:
– Refinery operations
– Composition crude source-dependent
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� Leader in Waste Minimisation

� We found a use for the “bottom of the 
Barrel’

� We saved millions of tons of waste going 
to the land fill !!!!

� If it has not been for the “discovery” of 
bitumen all our roads could have been 
made with concrete!!!!
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1. Raw Materials

2. Transport Raw 
Materials

3. Process Raw 
Materials

8. Transport Waste

7. Construction

6. Transport

5. Manufacture

9. Waste Disposal

4. Transport
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� Energy  (including waste)

� Traffic delay
� Emissions 

� Resource Depletion
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� Energy kj  to equivalent litres of diesel

(3.87 kj/l)

� 2.7 kg CO2 /litre of diesel

� For electricity 2/3 hydro – no carbon 
emission
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Britain use  � 1.60 / tonne 

(approx NZ $4.00/tonne )
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Aggregate 
crushing and 

screening

Transportation

Construction

Bitumen 
manufacture

Asphalt 
Manufacture

RAP crushing 
and screening
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2.30E+04Manufacture

1.90E+04Rap process

5.00E+04Aggregate

6.00E+06Bitumen

Energy kj/tonneHot mix



Energy Components

Bitumen
Aggregate
Rap process
Manufacture



� Energy for bitumen is over 100 times 
greater /tonne than aggregate processing 
or hot mix manufacture.

� Save the bitumen!!
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4.60E+05total

5.02.30E+04Manufacture

0.00.00E+000Rap process

10.24.68E+0493.5Aggregate

84.83.90E+056.5Bitumen

Energy 
%EnergyPercentHot mix



Energy per tonne

Bitumen
Aggregate
Manufacture
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� Approx 50,000 tonnes per year

� Mill and replace and reconstruction/new



CO2 Emissions tonnes
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Total tonnage of New  Materials Used 
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1,11021403286030% Recycle

1,30025903991015% recycled

1,430305046950Conventional

CO2
Total 

BitTotal Agg
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� 50,000 tonnes Hot Mix

� 15-20000 tonnes of millings
� Potentially 40% recycle
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� Costs
� Risk
� Market type ( LA or NZTA or Private)
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� Who “owns” the millings?

� Could councils include compulsory 
“recycling” clauses ?

� Is it a question of scale?
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