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Regen: Recovering Energy From Waste
BY LLOYD CHAPMAN
On Wednesday 8 July, Dr Gael Ferguson 
of local company Nufuels gave an 
interesting talk.
Her talk was the outcome of a project 
funded by KCDC, under their Waste Levy 
Fund that supports innovation in fi nding 
alternatives to landfi lling.
Four types of waste were considered:  
biosolids (treated human waste) from the 
Ōtaki and Paraparaumu Wastewater 
Treatment Plants; plastics from Ōtaki; 
used tyres from Ōtaki and Paraparaumu 
Transfer Stations, and Ōtaki food waste. 
The volumes are substantial.
Every week, Ōtaki generates over a tonne 
of dried biosolids, a tonne of tyres, twelve 
tonnes of plastics from commercial 
collection, and seven tonnes of food 
waste.  Overall, Kapiti generates around 
fi ve times this volume. It will all 
eventually fi nd its way to landfi ll. All of 
these waste streams have the potential to 
be converted to useable fuels and more 
importantly would not require landfi lling.
Two technologies were assessed: 
pyrolysis of biosolids, tyres and plastics 
and anaerobic digestion of foodwaste.  
The energy produced would either be 
used to run the system or be combined to 
produce hot water or air for industrial 
use, or electricity.  
Nufuels have been working with a 
concept called Pyrolysis, the thermal 
decomposition of materials at elevated 
temperatures in the absence of oxygen.    
It involves a change of chemical 
composition.  The word comes from the 
Greek derived elements pyro "fi re"and 
lysis "separating".  It is NOT incineration 
and is more like cooking.  The technique 
has been used for centuries e.g. to make 
charcoal, but latterly has become 
particularly interesting in its application 
to a range of wastes.   After heating, the 

waste will separate out into usable gas, 
liquid fuels and chars.  Nufuels has found 
that each of the resulting fuels has 
signifi cantly lower emissions than similar 
fuels, and about the same or less 
emissions as New Zealand electricity.  
Nufuels recently introduced an 
experimental small-scale pyrolysis system 
to the Solomon Islands, where plastic 
pollution has reached epic proportions. 
Their system ‘cooks’ plastic waste and 
produces hydrocarbon fuel capable of 
heating and cooking. The project, part 
funded by the NZ government and Caritas 
Aotearoa New Zealand, the Catholic 
church development aid organisation, was 
able to implement a simple system that is 
now being run successfully by local 
community operators. 

The same pyrolysis technique is applicable 
to Ōtaki’s waste but on a larger scale.

The second technology uses a modular 
anaerobic (without oxygen) digestion 
system which uses microbes to produce gas. 
These are all proven technologies  

The integrated system that the report felt 
worked from a technology, energy balance 
and economic perspective looks like the 
diagram to the left. 
In the end, production of hot water or hot 
air and not electricity turned out to be the 
most economic.  
If electricity prices rise, electricity  at a 
timeproduction might be more 
worthwhile.  

The concept developed by Nufuels 
presents integrated energy recovery from 
waste which processes over 21 tons of 
waste every week, thus saving substantial 
tonnages going to landfi ll – and reducing 
greenhouse gas emissions. It produces the 
equivalent energy as that used by about 
410 houses annually.  In the recovery 
process, substantial amounts of thermal 
energy can be generated, for example 81 
tonnes of hot water per day for industrial 
uses. 
To make the concept viable, local 
industrial users of hot water or hot air 
need to be found.  While there is no 
obvious current demand, it’s easy to 
speculate how it could be utilised by 
processes that require heat. As a long-term 
solution, it ticks all the boxes of 
conservation, and shows the way forward.  
The next steps are continued discussions 
with the Council about access to the waste 
streams over time, reviewing the 
capability of turnkey systems to handle 
biosolids and fi nding those elusive 
industrial heat users.    
So… if you know of existing local 
businesses or possible new Ōtaki 
businesses who want to use local energy 
produced from waste, let us know

Schematic of Nufuels' proposed integrated system

Nufuels' Foxton pyrolysis plant will process 1 tonne of waste material at a time, 
from plastics, food waste, biosolids or used tyres.

anaerobic digester of foodwaste to 
produce biogas

Nufuels' small-scale pyrolysis working in 
the Solomon Islands




