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In 2014 Norfolk County Council became the first organisation 
in the UK to deploy Cleanergy’s GasBox to generate energy 
from the low-grade methane being emitted from a closed 
landfill site. Previously this methane was flared. 

During the first year of operation, the engines 

generated more than 100 Mwh of electricity and 

avoided carbon emissions of more than 1,000 

tCO2e.

Norfolk County Council has provided a successful 

model for other organisations managing the 

20,000 closed landfill sites in the UK.

Further to this successful demonstration of the 

GasBox capability, Cleanergy is also able to 

couple the unit with a leachate treatment plant 

enabling onsite treatment of leachate with no 

additional power requirements o�ering opera-

tors the potential for considerable savings in 

operating costs.

This seven hectare 
landfill site in Norfolk 
closed in 2000 having 
accepted 500,000 tons 
of household and other 
wastes since the early 60s. 

Previously the methane produced by the 

decomposition of organic matter at the site 

was flared to prevent it from entering the 

atmosphere. The emission of methane is 20-30 

times more damaging for the environment than 

CO2, therefore burning it with the resulting 

CO2 is the least worst option.

The EU Landfill Directive of 1999 states that 

flaring on landfill sites is only an option if it is 

impossible to extract energy from the methane 

gas. However, until recently older landfill sites 

have been unable to adhere to this aspect of 

the directive because the gas combustion 

engines traditionally used at newer landfills, 

where methane levels are above 40%, simply 

cannot produce electricity from lower grade, 

‘dirty’ methane once it falls below 35%.
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There are a myriad of CHP systems 

available for generating electricity and heat 

from newer landfill sites. However, once 

the quality of the methane decreases below 

the levels required for traditional landfill gas 

engines, the only option that allows 

operators to comply with environmental 

regulations has been flaring.

In 2014, Cleanergy launched a new system 

– GasBox - designed to generate electricity 

and heat from the low-quality methane gas 

being emitted from older closed landfills. 

GasBox, which is a type of Stirling engine, 

enables electricity to be generated much 

further into the ‘tail’ of the landfill gas curve 

as it runs on gas with methane 

concentrations down to 18%. From an 

operator’s perspective, this is good news as 

it means that the site can generate an 

income from power sales – or local usage 

– that could help contribute towards the 

aftercare of the site. 

The heat and electricity generated by a 

GasBox can also be used to treat leachate 

that is currently tankered o� site for 

treatment.

The ACUMEN project is led by the Environment Agency and is part funded by the EU LIFE environment 

programme.  

(ACUMEN = Assessing, Capturing and Utilising Methane from Expired and Non-operational landfill).

ACUMEN wanted to test the GasBox and, with the help of Norfolk County Council, selected a suitable 

site where it installed two 9kW GasBoxes.

Docking 2 produces approximately 100-130 m3/hr of landfill gas with methane concentrations of 

approximately 28%. 
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Prior to the installation of the GasBoxes, all of the gas was combusted in the on-site flare, 

not generating any electricity and polluting the environment.

In the first year, the GasBoxes at Docking 2 have treated more than 150,000m³ of landfill 

gas and generated more than 100MWh of electricity which is now being used to meet the 

power requirements of the landfill site as well as generating a surplus for export to the grid.  

In addition, the units generated 250MWh of usable heat. This was used for drying woodchip 

for biomass boilers.

ENERGY GENERATED

ACUMEN Project Manager Geo� Baxter:

“This is pioneering technology and the first 

time that this type of engine has been 

installed and used operationally to manage 

gas at a closed landfill site in the UK. We have 

been very pleased with the results and feel 

confident that the lessons learnt will be 

applicable to other closed landfills.”

Councillor Toby Coke, Chairman of Norfolk 

County Council’s Environment, Development and 

Transport Committee: 

“Methane is one of the major causes of green-

house gases and councils like ours have a respon-

sibility to do everything they can to minimise 

emissions.  Until now it has been very di�cult to 

find options other than flaring for managing gas at 

older landfill sites and so we are very excited to be 

taking part in a project that could see a major shift 

in the way older landfills are managed in the 

future.” 
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