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Background

In the UK each year households, commerce and
industry generate over one hundred million tonnes of
waste, the majority of which is placed in landfill sites.
Such sites are generally considered environmentally
unsustainable and recent EU legislation (the EU
Landfill Directive 1999/31/EEC) has limited further
expansion [1]. Noxious emissions (mainly biogas and
leachate) can have long term impacts, even 100
years after their closure, and serious public health
concerns focus on the risk of cancers and birth
defects; however, there is conflicting evidence [2].

There is a wide range of other waste management
and recycling options, which are regarded as more
sustainable and efficient, each with their own impacts
on health, community, and industry. These include:

• material recycling facilities

• anaerobic digestion

• pyrolysis/gasification

• incineration

• composting (a subject of a future fact sheet in this
series)

• mechanical biological treatment

Mechanical biological treatment
(MBT) and sustainability

MBT is a generic term used to describe the
amalgamation of several mechanical and biological
processes, suitably integrated to allow the quantity of
materials recovered for reuse to be maximised and the
amount of residue minimised.

The purpose of MBT is twofold: first, to reduce the
negative environmental and health impacts of
biodegradable materials being landfilled and second, to
recover the highest amount of recyclable materials
possible [3]. The volume of waste going to landfill can
be reduced by more than 60 percent when MBT
processes are applied [4,5]. This clearly implies also a
reduction in weight, which may result in a reduced
landfill tax [5].
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MBT processes typically involve sorting (in different size
fractions); recovery (of recyclable waste); cutting and
shredding to reduce the size of material; and
composting and anaerobic digestion1 [6].

MBT plants are often designed to produce useful
outputs such as waste derived fuels and compost.
Waste derived fuels - refuse derived fuel (RDF) and solid
recovered fuel (SRF) - can be incinerated on-site to
produce energy, or used in other facilities such as
cement kilns. The latter are particularly energy
demanding and the use of waste derived fuel may
improve their sustainability and reduce their emissions.
Cement kilns using RDF and SRF appear to release less
organic compound, including dioxins and furans [7].

Compost produced by MBT plants has some
limitations, because of high levels of minerals and heavy
metals (lead, in particular) contained in some type of
waste. MBT compost can be used on farmland only if
made from source-segregated waste , i.e. from initially
controlled waste. However, tests are currently being
carried out to find out whether any type of MBT
compost can be used for agricultural purposes without
posing a risk to human health [8,9].

At present, Mechanical Biological Treatment is generally
seen as one of the most sustainable options for waste
management because of the:

• limited cost per tonne of treated waste

• limited visual impact

• ability to drastically reduce the final volume of waste

• use of technologies different from incineration, which
is at present very unpopular

Box 1: The EU Landfill Directive

The EU Landfill Directive (1999/31/EEC) [2] is a major
driver for adopting MBT. A key aspect of the directive
is a progressive reduction in the weight of
biodegradable municipal waste sent to landfill up to
2020 [2,4]. Consequently, alternative systems have
become increasingly popular, in particular
incineration, composting and MBT. Some countries
have adopted more rigorous targets than those
specified in the directive. For example, the German
Government has set a target of no Landfilling from
2020 [10]. The EU Landfill Directive is transposed into
UK law through the Waste Emissions Trading Act
(2003), which aims to reduce the quantity of
biodegradable municipal waste sent to landfill [11].
The UK Government decided to increase landfill tax
by three pounds per tonne each year, to achieve a
rate of 35 pounds by 2011/12. Additionally, the
Waste Strategy for England (2007) detailed the
targets to reduce, re-use, recycle waste and recover
energy from waste [12].

MBT plants appear to have other significant
advantages:

• MBT seems to have the lowest impact on climate
change because of its ability to drastically reduce
methane production potential from the
composting of putrescible wastes prior to being
landfilled [2]

• MBT processes can significantly reduce gaseous
emissions of carbon to the atmosphere compared
with sending untreated waste to landfill [13,14].
Approximately 90 percent less gas is produced
when MBT is used [2]
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Box 2: The cost of MBT

Incinerators and MBT plants may have similar
processing costs per tonne of waste (approximately
£79), which is still higher than the cost of landfilling.
However, MBT plants are generally smaller and,
therefore, result in a higher final cost for the
municipalities [15]. Local authorities may access a
range of funding streams for such projects [16] such
as the Waste Infrastructure Development Programme
for England. Due to the annual increase in landfill tax,
it is predicted that MBT will become more cost-
effective than landfill by 2009/2010 [17].

Health and wellbeing

There is a growing body of data and public anxiety
concerning the health impacts of landfilling and
incineration [2]; however research is limited and no
thorough assessments of the health impacts of MBT
have been conducted [2]. Nevertheless, research on
this topic suggests:

• although there is a lack of data regarding the
health impacts of MBT, they are deemed to be
similar to that of in-vessel composting facilities (in
vessel composting involves the composting of
organic materials in encapsulated environments)
[6,2,18]. Findings from studies investigating this
technique reveal no increase in asthma or cancer
in populations living close to these types of
facilities [6]

• the estimated number of deaths brought forward2

by each waste management system is very small
(<0.008 per facility/year) [2]; those estimated to
be caused by MBT are fewer than landfilling,
pyrolysis and gasification3 and incineration. The
numbers of respiratory related hospital
admissions caused by waste management
systems are also small (<0.2 per facility per year).
Fewer respiratory related hospital admissions are
considered to be caused by MBT than from
anaerobic digestion, pyrolysis gasification,

incineration and landfill [2]. There is no reliable
data regarding the number of cancer cases
possibly caused by MBT [2]

• some studies report that most of the atmospheric
emissions from MBT are limited to carbon dioxide
and water and result in low impact on air quality
[2,21]

• one Austrian study (reported in [2]) measured
environmental concentrations of eight volatile
organic compounds (VOCs) which could be
emitted from MBT plants during the biological
treatment. VOCs are a group of organic
compounds that evaporate easily at ambient
temperatures. Some VOCs are linked with
environmental effects such as photochemical
smog and ozone depletion, and some are toxic
and/or carcinogenic. The study reported that
concentration levels of these emitted substances
were similar to normal urban and suburban level
concentrations [2]

• however, it is acknowledged that primarily
atmospheric emissions are mainly associated with
vehicle movements [2]

Some specific concerns have been raised about the
possible health effects caused by odour, fungi and
bioaerosols in workplaces where composting
processes are carried out [22]. Also, some minor
problems have been reported by residents living near
composting sites [22,23]. Emissions (in particular, the
odoriferous ones) from MBT systems can be
minimised through various techniques such as water
sprays, the use of bio-filters and negative air pressure
of indoor facilities [2].

Some non - governmental environmental organis-
ations are strongly encouraging MBT on the basis
that the process requires waste to be sorted, and
potentially hazardous waste, such as batteries,
solvents, paints and fluorescent light bulbs, will not
be landfilled. Sending untreated waste to landfill and
standard incineration are by far the worst waste
management option for human health [24]. An MBT

2 Estimated number of premature deaths
3 Forms of combustion under strictly controlled conditions to recover and recycle part of the residues [19,20]



system which includes residuals going to a cement
kiln is the best option in terms of human health [24].
However, the data about the toxicity of these various
options are limited, resulting in a lack of strong
scientific evidence [2]. The evidence available about
the potential impacts upon health and well-being,
suggests that:

• MBT plants should ideally be placed away from
residents to reduce risks from bio-aerosols
caused by biological processing, and within reach
of good transport infrastructure, to limit the
increase in traffic. Good design and architectural
input is essential to prevent visual intrusion [6]

• waste management systems can generate dust
and odours. MBT facilities can normally control
odour emissions through ventilation systems,
water sprays and negative air pressure of indoor
facilities, although each of these need careful
consideration for each MBT plant [1,6]

• the risk of vermin and other pests can be
minimised within MBT plants, through effective
cleaning systems and site management of tipping
and storage areas. Within certain MBT systems,
waste heat may be utilised to create temperatures
that are too high for survival of flies [6]

• noise can be created by vehicles, mechanical
processing and ventilation systems. This can be
controlled through the permit regulations and
during the planning permission process [2,6]. It
has been suggested that noise emissions are
generally low to medium from MBT plants (similar
to farm operations) but that shredding could result
in higher levels [21]

• litter problems can be minimised through the
adoption of good working practices including
covering vehicles transporting waste and
processing materials indoors [2]

• the enclosed nature of MBT facilities means that
the pollution of water is unlikely [2,6]. Water is
partially evaporated in the composting process [2]
and any water used in the process can be
managed onsite. Permit requirements should
consider the disposal of water used in any
processes [2,6]

• new waste facilities are often seen as an
unwelcome intrusion by residents. There is
currently a low level of public awareness regarding
MBT and public consultations have found there
to be a diverse range of opinions [6]

Comprehensive evaluations of MBT systems have
not been conducted. In particular, there is limited
research regarding the health impacts of MBT as
most of the evidence base is adapted from studies
on similar single processes (such as composting).
New research and activities should include:

1) examination of potential long term health impacts
of MBT

2) public acceptability of the system

3) objective, scientifically informed information about
the relative merits of various waste management
systems

4) considerations of the suitability of the system

5) an analysis of the integration of the processing
subsystem with the collection and disposal
subsystems

6) a critical comparison with alternative systems [3]
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