The Resource Recovery Facility
Technology Options: Anaerobic Digestion
Two technology options
are being evaluated for the
proposed resource recovery
facility: anaerobic digestion
and gasification.
Both are safe, well-proven
technologies which offer
significant benefits. The final
decision on the choice of
technology will be made
after the tender process
(approximately 2013-14).

decomposed by naturally occurring
micro-organisms in the absence of
oxygen to produce biogas, electricity,
compost and in some instances, liquid
fertilisers.

Why has anaerobic
digestion been
shortlisted as a
technology option?
•	Significant diversion of waste going
to landfill: around 70% of waste
(by volume)
•	Produces marketable products:
compost and up to 1.8MW surplus
of power from biogas generation (if
exported from a 100,000 tonnes per
annum facility) which is enough to
power 2,700 homes

What is anaerobic
digestion?
Anaerobic digestion (AD) refers to the
process where organic materials are

•	Low risk of air and water pollution
•	Low risk of odours
•	Minimal risk of health consequences
•	Net energy producer
•	Well proven technology, with
hundreds of commercial facilities in
operation around the world.

How will household
waste be collected for
anaerobic digestion
technology?
The AD process requires organic material
(food and garden waste) from rubbish
bins to operate. To collect this, EMRC
and its member councils would use either
a two or three bin collection system.

Two bin collection system

How does the PER
process work?

A two bin collection system would comprise fortnightly collections
of recyclables and weekly collections of general waste (which contain
large volumes of organic material).

Recycling Bin
(collected fortnightly)

General Waste Bin
(collected weekly)

Taken to a recycling
facility for sorting, baling
and sale for manufacture
into new products.

Taken to the proposed
resource recovery facility and
processed using anaerobic
digestion technology.

The contents of the general waste bin currently go to landfill. Using
anaerobic digestion technology, organic material in the general waste bin
will be processed into compost and biogas (which will be used to produce
electricity), and any recyclables separated and sent to recycling facilities.
The remaining residue would go to landfill. Recyclables from the recycling
bin will continue to be processed at a recycling facility.

or: THREE bin collection system
A three bin collection system would comprise fortnightly collections
of recyclables, fortnightly collections of dry general waste, and weekly
collections of organic waste (food and greenwaste).
Recycling Bin
(collected fortnightly)

General Waste Bin
(collected fortnightly)

Organics Bin
(collected weekly)

Taken to a recycling
facility as above.

Taken to landfill.

Taken to the proposed
resource recovery facility &
processed using anaerobic
digestion technology.

The organics waste bin would be used to collect source separated food
waste and greenwaste for anaerobic digestion treatment at the resource
recovery facility.
EMRC and its member councils are considering implementing a three bin
waste collection system if an AD technology is chosen, as less sorting and
pre-treatment of waste would be required.

The Resource Recovery Facility
How does anaerobic digestion work?
Sorting and
pre-treatment
In a typical anaerobic digestion (AD)
facility, waste is unloaded from the
collection trucks within a fully enclosed
waste receival building. A crane or front
end loader then transfers the waste into
a pre-sorting/pre-treatment area. Bulky
items and hazardous materials, such as
car batteries are removed at this stage.
For a two-bin system, pre-sorting
involves the removal of incompatible
and some recyclable materials. The
waste goes through a bag opening
machine and into a rotating trommel
and magnets and other separators to
remove the remainder of the recyclable
material e.g. cardboard, mixed paper,
mixed plastics, glass, metals. The
remaining organic rich stream is fed to
the pre-treatment process.
For a three bin system, contamination
of the organics bin is usually low so pretreatment is less complicated usually
only involving ferrous metal removal
and any hazardous or bulky items.
Preparation of the organic material for
the digestor may be undertaken in a
number of ways (e.g. shredding, pulping
and screening of the waste) to reduce
the size and create more consistent
material.

Biological treatment
The pre-treated organic materials
are fed into the digesters to undergo
anaerobic digestion. Naturally occurring
bacteria breaks down the organic
material through a number of phases
to produce biogas and a wet residue
referred to as digestate.

The biogas (which contains mainly
methane and carbon dioxide with traces
of hydrogen sulphide, ammonia, carbon
monoxide, water vapour, siloxanes
and particulates ) is odorous and the
trace quantities of hydrogen sulphide
present can cause corrosion in engines.
Therefore biogas is cleaned prior to its
use as a fuel to reduce emissions and
engine damage. Typically the biogas
cleaning is a two stage process involving
cooling of the gas to a temperature of
3-5°C and dehumidification.
The condensate is collected and
redirected to the digester percolate
tank. After drying, the biogas is
compressed and then pumped through
a hydrogen sulphide removal process
such as an activated carbon filter. Finally
it passes through a biogas flow regulator
that regulates the flow of gas into the
internal combustion engines. As a safety
precaution, a flare system is operable
at all times if the gas engines are offline or during start up and shutdown
sequences. In some installations,
cleaned biogas is stored in spheres
before being used to generate power.
The digestate is usually dewatered by
a filter press or centrifuge, and dried in
a biodryer or matured through aerobic
composting typically in windrows
in an enclosed maturation building.
The compost may be used as a soil
conditioner, mulch or blending product
for landscape or farming.
The liquid separated from the digestate
is mostly recirculated to the digester.
The excess may be used as a liquid
fertiliser or disposed of onsite through
a wastewater treatment plant or by
incorporating it into the landfill
leachate system.

Odour management
Odour from each stage of the AD
process will be managed through an
odour control system. Buildings where
waste is processed are sealed and
maintained under negative air pressure.
The malodorous air is pumped into
an odour control system located
outside the waste processing buildings.
It is filtered and treated before being
released into the environment. Types
of odour control systems include
a biofilter or a wet scrubber, or a
chemical scrubber such as alkaline
oxidation system. Biofilters use with
a bed of decomposable moistened
organic matter such as woodchips.
Air flows through the biofilter bed
and microorganisms in the woodchips
decompose odorous compounds and
eliminate unpleasant odours.
Fugitive odour emissions will be
minimised by the use of rapid opening
and closing doors for the waste receival
building, the collection of odorous air as
close as possible to its source within the
enclosed building and maintaining waste
processing areas under negative air
pressure. Batch digestors will be purged
of biogas through the flare system and
then aerated prior to being emptied.
The digestate that is removed will be
retained within an enclosed building
with appropriate odour capture and
management.

For an illustration of
the process, please see the
flow chart following.
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