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Summary

A summary of the key messages in this Code is
set out below. You will be able to reduce air
pollution from odours, ammonia, smoke and
greenhouse gases by adopting these practices.
Read the Code for further guidance.

REDUCING ODOUR AND
AMMONIA EMISSIONS

Slurry and manure spreading

● Wherever possible, use a band spreader or
injector to apply slurry. Paragraph 148, see
also paragraphs 42 and 50.

● Where a band spreader or injector is not used,
a slurry spreader which gives a low trajectory
and large droplets will produce less odour
emission. Paragraph 44.

● After surface application of slurry and manure
to bare land, incorporate the material into the
soil as soon as possible. Paragraphs 39 and
150.

● Avoid applying more than 50 m3 per hectare
(4,500 gallons per acre) or 50 tonnes per
hectare (20 tons per acre) at one time if odour
could be a nuisance; reduce these rates, as
necessary, so that the amount of total nitrogen
applied does not exceed 250 kg per hectare per
year. Only spread downwind of nearby houses
and avoid spreading at weekends, bank
holidays or in the evening. Consider if there are
some fields where spreading should not take
place. Paragraphs 34-40.

Livestock housing

● Wherever possible, collect and transfer slurry
every day to a suitable store. Paragraph 59

● Where bedding is required, use enough to keep
livestock clean and keep all manure as dry as
possible. Manage drinking systems to avoid
overflow and spillage. Paragraph 59.

● Keep concrete areas around buildings clean and
free from any build-up of manure and slurry.
Paragraph 63.

Slurry and manure storage

● Only mix slurry when the store is going to be
emptied. Mixing should only be necessary to
break up a surface crust or to remove sediment.
Paragraphs 92 and 144.

● Do not add waste milk, whey or silage effluent
to slurry or dirty water stores if there is a risk
of causing odour nuisance from the store or
when the store contents are applied to land.
Paragraphs 79, 80, 82 and 91.

● If poultry manure and broiler litter is stored in
the open, construct narrow A-shaped heaps to
shed rainwater. Paragraph 97.

Siting of livestock buildings, slurry
& manure stores

● Take into account the risk of causing odour
and noise nuisance when planning the location
of new structures or when considering the
extension or refurbishment of existing
structures. Paragraph 126.

SMOKE POLLUTION

● Minimise the need to burn waste materials by
first reducing the use of such materials
wherever possible, then recycling materials
where appropriate and, finally, by using
alternative environmentally acceptable
methods of disposal wherever practicable.
Paragraph 154.
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● If burning in the open is the only practicable
method of disposal, do not burn plastics,
rubber or other materials known to produce
dark smoke. Make sure that all burning is
carried out carefully with precautions to
minimise fire hazard. Paragraphs 155, 214
and 215.

GREENHOUSE GASES

● Seek opportunities to use energy more
efficiently and to exploit non-fossil fuels as
sources of energy. Improvements in energy
efficiency reduce carbon dioxide (a greenhouse
gas) emission and can reduce farm running
costs. Paragraphs 220-222.

Summary
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Introduction

About this Code

1 This Code of Good Agricultural Practice for
the Protection of Air (Air Code) is a practical
guide to help farmers and growers avoid
causing air pollution from odours, ammonia
and smoke, or from greenhouse gases which
cause global warming. It will help you to
minimise and dispose of your wastes in ways
which reduce the risk of causing nuisance or
annoyance from air pollution. 

It is not a statutory code. Following this Code
will not provide a defence such as ‘best
practicable means’ (paragraph 10) if you cause
air pollution. Nor will it protect you from legal
action, although it should lessen the chance
that this will happen. If you are in any doubt
about what the law requires contact the local
authority Environmental Health Department.

The Code describes the main causes of air
pollution from different agricultural activities.
In each Section, good agricultural practice is set
down in a way which takes account of the need
to avoid causing pollution or nuisance while
allowing economic farming to continue. The
Code was written using the latest information
available. Any new practices not covered
should follow the general principles laid down
in this Code.

2 This Code does not give advice on noise or air
pollution caused by dust. Advice on spray drift
from pesticides is contained in the Code of
Practice for the Safe Use of Pesticides on Farms
and Holdings. The Air Code complements
advice given in the Code of Good Agricultural
Practice for the Protection of Water (Water
Code) and the Code of Good Agricultural
Practice for the Protection of Soil (Soil Code).
Copies of all these Codes are available free 
of charge from MAFF Publications, 
telephone 0645 556000. 

1
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Introduction

This Code is a revised version of the one issued
in 1992.

Air pollution problems

3 Agricultural activities which involve housed
livestock, storing wastes or spreading livestock
wastes are those most likely to cause odour
problems. Advice on minimising odour
nuisance is given in Sections 3 to 9.

4 Agricultural activities can give off various gases
which help to cause atmospheric problems.
Advice on how to minimise the amount of
gases given off is given in this Code. Ammonia,
which contributes to making soils acid and can
disrupt sensitive ecosystems is covered in
Section 10. Section 20 covers greenhouse gases
which contribute to global warming: carbon
dioxide, methane, nitrous oxide and
chlorofluorocarbons (CFCs).

5 Dark smoke or smoke nuisance from
agriculture and horticulture can be caused by
the burning of crop residues, packaging,
plastics, tyres, waste oil or animal carcases in
the open or in unsuitable equipment. Advice on
how to minimise the need to burn these
materials and on how to avoid producing dark
smoke or causing smoke nuisance when
burning is given in Sections 11 to 19.

Advice

6 You can get advice and information from local
authority Environmental Health Departments and
from the Environment Agency. Detailed design
and planning services are available from
independent consultants and equipment suppliers. 
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Legislation

Air pollution: general

7 The local authority Environmental Health
Department is responsible for enforcing
legislation on odour nuisance and smoke.
Under Part III, Section 79, of the
Environmental Protection Act 1990, local
authorities have a duty to inspect their areas 
to detect any statutory nuisances and to take
reasonably practicable steps to investigate
complaints of statutory nuisance which are
made to them.

8 Section 79 of the Act defines statutory
nuisances as including:

● any premises in such a state as to be prejudicial
to health or a nuisance;

● smoke emitted from premises so as to be
prejudicial to health or a nuisance;

● any dust, steam, smell or other effluvia arising
on industrial, trade or business premises and
being prejudicial to health or a nuisance;

● fumes or gases so as to be prejudicial to health
or a nuisance;

● any accumulation or deposit which is
prejudicial to health or a nuisance;

● noise emitted from premises so as to be
prejudicial to health or a nuisance;

● any animal kept in such a place or manner as
to be prejudicial to health or a nuisance; and

● any other matter declared by any enactment to
be a statutory nuisance.

9 Where a local authority Environmental Health
Department is satisfied that a statutory
nuisance exists, or is likely to occur or recur, it

2
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Legislation

has a duty to serve an abatement notice under
Part III, Section 80 of the Act requiring:

● the abatement of the nuisance or prohibiting or
restricting its occurrence or recurrence; and

● the execution of such works and the taking of
such other steps as may be necessary for any of
those purposes.

A person served with an abatement notice may
appeal to a Magistrates’ Court within 21 days
of being served with the notice.

Apart from action taken by a local authority,
any person aggrieved by a statutory nuisance
can take proceedings in a Magistrates’ Court.

10 It is an offence to contravene or fail to comply
with an abatement notice without reasonable
excuse. You could be fined up to £20,000 in a
Magistrates’ Court if you commit an offence
under this part of the Act. It is usually a
defence to show that you have used the ‘best
practicable means’ (which is defined to have
regard amongst other things to local conditions
and circumstances, to the current state of
technical knowledge and to the financial
implications) to prevent or counteract the
nuisance. Since the law relating to statutory
nuisances is not straightforward, you would
be well advised to consult a suitably
experienced lawyer if difficulties arise, and
should certainly do so if you are served with
an abatement notice.

Planning consents

11 Legislation governing planning consent for
developments also includes provisions which
relate to the avoidance of nuisances.

The Town and Country Planning (General
Permitted Development) Order 1995 (the

GPDO) sets out certain types of development
which may be carried out on agricultural land
without planning permission. However, you
will need planning permission for certain new
facilities (such as livestock buildings, slurry
storage and sewage sludge facilities) and for
extensions or alterations to similar structures,
where these will be within a distance of 400
metres from the boundary of any protected
buildings (such as houses or schools). This rule
has been introduced to reduce the number of
potential odour problems coming from new
livestock buildings or waste storage facilities
being built close to housing developments.

12 For livestock buildings, slurry stores and
sewage sludge facilities which do not require
planning permission under the GPDO, a prior
notification system is now in force. You must
notify the local planning authority of your
intention to construct such facilities. The local
planning authority must then decide within 28
days whether it wishes to approve details of the
siting, design and external appearance of the
proposed development. Where prior approval
is required, the development must not begin
until such approval has been obtained.

13 The Town and Country Planning (Assessment
of Environmental Effects) Regulations 1988
require an environmental assessment to be
carried out for certain types of major project
which are likely to have significant effects on
the environment. 

In the case of agriculture, environmental
assessments are likely to be required for new
pig units (more than 400 sows or 5000
fattening pigs) and new poultry units (more
than 100,000 broilers or 50,000 layers or other
poultry including turkeys). These thresholds
may be amended. Under current planning
regulations, new units of this size will almost
certainly need planning permission. You should

2
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Legislation

talk to the local planning authority about the
need for an environmental assessment before
you send in a planning application. This may
involve preparing an environmental statement
covering the possible environmental effects of 
a project, e.g. emissions of offensive odours,
and the measures to be taken to reduce 
these effects.

Dark smoke

14 The Clean Air Act 1993 prohibits the emission
of dark smoke from chimneys of buildings or
from trade premises. Land on which an
agricultural or a horticultural business is
carried on is considered to be trade premises.

15 The Clean Air (Emission of Dark Smoke)
(Exemption) Regulations 1969, provide for the
exemption of the burning of certain matter
from Section 2 of the Clean Air Act 1993,
which applies to trade premises. In certain
circumstances, the Regulations allow the
burning of carcases of animals or poultry and
containers contaminated by any pesticide,
provided, amongst other things, there is no
other reasonably safe and practicable method
of disposing of the matter other than burning
(paragraphs 173, 187 and 210).

16 Under the Clean Air Act 1993 (subject to the
exemptions given in paragraph 15) the occupier
of the premises and any person who causes or
permits the emission of dark smoke at any time
is guilty of an offence. Everyone who is
involved in agriculture and horticulture should
take all practicable steps to prevent the
emission of dark smoke.

Smoke control areas

17 In some cases a farm may fall within a ‘smoke
control area’ as declared by local authorities
under the Clean Air Act 1993. It is an offence

to emit smoke from the chimney of any
building caused by the burning of an
unauthorised fuel in these areas. You should
ask your local authority about any local smoke
control areas.

Prescribed processes

18 Part I of the Environmental Protection Act
1990 establishes a pollution control system for
certain ‘prescribed processes’. The
Environmental Protection (Prescribed Processes
and Substances) Regulations 1991(as amended)
set out the processes which pose a particular
risk of air pollution and are subject to special
controls. Those prescribed processes of
particular interest to farmers are given in the
tinted box. Under the Act, the Environment
Agency and local authorities have powers to
control pollution over a range of processes.
Those activities which are affected need an
authorisation. This would normally be from
the local authority for farm scale processes.

The requirements for the local authority air
pollution control system mean that:

● You must not operate a prescribed process
designated for local authority control without
their authorisation. The process must be
operated using BATNEEC (best available
techniques (including technology) not entailing
excessive cost).

The Secretary of State’s Process Guidance
Notes (available from HMSO) for all the main
processes include detailed descriptions of the
techniques to be applied in order to meet the
BATNEEC objective (see Appendix II); and

● If you operate a prescribed process you must
submit a detailed application to the local
authority, for authorisation. You have to pay a
fee with the application for authorisation as

2
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Legislation

well as an annual charge for that authorisation
to continue in effect.

If you carry out a prescribed process which is
exempted from local authority control because
of size or volume, you should aim wherever
practicable to meet the standards set out in the
appropriate Process Guidance Note, to reduce
the possibility of nuisance.

Waste management licensing

19 The management of ‘controlled waste’ is
subject to the waste management licensing
system established under Part II of the
Environmental Protection Act 1990 and the
Waste Management Licensing Regulations
1994 and to other statutory controls. Waste
produced on premises used for agriculture is
not currently ‘controlled waste’ but certain
agricultural wastes will be brought within the
system in future regulations. The existing
Waste Management Licensing Regulations
1994 control the disposal of non-agricultural
waste to land: see Section 2 of the Soil Code.

Prescribed processes

Prescribed processes include many of interest to farmers

such as:

● general waste incineration processes under 

1 tonne per hour;

● waste oil burners below 3 MW net rated thermal input;

● straw combustion processes between 0.4 and 

3 MW net rated thermal input;

● wood combustion processes between 0.4 and 

3 MW net rated thermal input;

● poultry litter combustion processes between 

0.4 and 3 MW net rated thermal input;

● animal carcase incineration under 1 tonne

per hour;

● treatment and processing of animal or vegetable matter

including:

● fur breeding;

● animal feed compounding; and

● production of compost for mushrooms.

Some processes covered in the Process Guidance Notes,

for example, any process under the heading of

‘treatment and processing of animal or vegetable

matter’, are exempt from controls when carried out on a

farm and when they do not involve the manufacture of

goods for sale. Others may be exempt below a certain

size of operation, for example animal carcase

incineration below 50 kg/hour.

2
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ODOURS
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General Principles

Introduction

20 This section describes the main causes of
complaints about odours, outlines the sources
of odours and how they can be measured.
It also describes good agricultural practice to
minimise odour problems. 

Causes of odour problems

21 Complaints from the public about odours
caused by agriculture and industry are reported
by local authorities and recorded every year by
the Chartered Institute of Environmental
Health. There were about 9,000 complaints in
England & Wales caused by agriculture in
1995/96, involving an estimated 3,646 farm
premises. 

22 A survey of 212 local authorities in 1995/96
showed that pig units are responsible for
around 50% of the livestock premises causing
justifiable complaints, followed by poultry
units (30%) and cattle farms (20%).

23 The application of slurry or manure to land
was associated with 64% of the pig units in the
survey causing odour complaints while 36%
of the pig units caused complaints about
farmyard odours from slurry and manure
storage, livestock buildings, and livestock feed
preparation and storage. For poultry units,
40% caused odour complaints from the field
application of manure while 60% caused
complaints about farmyard odours. For cattle
farms, 74% caused odour complaints from the
field application of slurry or manure while 26%
caused complaints about farmyard odours. 

24 Most farm odours come from several sources.
For example, odours from buildings are mainly
caused by the breakdown of faeces and urine.
Other sources of odour are from waste food
spilt onto floors, the scent glands of animals,
and the animals’ feed.

3
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General Principles

25 When slurries, silage effluent and solid manures
are spread on land, they may also be a source
of odour, either during or after the spreading
takes place.

Minimising odours by good agricultural practice

26 It is not possible to avoid all odours from
agriculture, because often the right techniques
do not exist. Even where there is a solution, the
cost may sometimes be too high. This is
recognised by the legislation which refers to
‘best practicable means’, which takes financial
implications into account. 

27 However, by using good agricultural practice
and appropriate control systems, you can
minimise odour problems from both new and
existing installations. The aim is to minimise
the escape of odours beyond the farm
boundary and, where practicable, stop it
entirely. This is done by firstly paying attention
to when, where and how you spread manure
and slurry onto land and then, if necessary,
reducing the amount of odour coming from
other sources. Air movement and distance will
reduce any problem, by diluting the odour.

28 You should carry out good agricultural
practice as described in the following sections
of this Code.

● Section 4 describes good agricultural practice
to minimise odour nuisance from the spreading
of livestock wastes on agricultural land.

● Section 5 describes good agricultural practice
to minimise odour nuisance from housed cattle,
pigs and poultry.

● Section 6 describes good agricultural practice
to minimise odour nuisance during the storing
and handling of slurry or manure.

In situations that could be particularly
sensitive, you may need to go beyond good
agricultural practice and use more rigorous
treatment and control measures. Section 7
describes methods of treating livestock wastes
to give further odour reductions during storage
and spreading. Before investing in any of these
you should take professional advice.

29 If an odour complaint has been made to the
local authority Environmental Health
Department and the complaint proves to
be justifiable, then you should take the
following steps.

First, discuss the matter with the Environ-
mental Health Officer and find out the cause
and source of the odour causing the complaint.

Second, compare the management practices
and systems which you use for spreading
livestock wastes, housing livestock and
handling and storing manure or slurry, with
those set out in Sections 4, 5 and 6. Make any
changes that are needed.

Third, evaluate the improvements. At this
stage, the amount of odour given off may have
reduced enough to solve the problem. 

If the improvement has not been enough, get
advice on the techniques you need to use to
reduce odour still further. Keep the local
authority Environmental Health Department
informed of proposals at all stages of
the process.

3
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Odour measurements

Agricultural odours are caused by a large number of

chemical compounds. No single compound has been

identified which can be measured and used to assess

odour.

‘Olfactometry’ is the method used to measure smells.

It normally relies on using the human nose as a

detector. It is based on the assessments of a trained

panel under controlled laboratory conditions.

Samples of odorous air are collected on site and

transported to the laboratory.

Odour threshold value is most commonly used to

measure an odour. It is the number of volumes of

odour-free air needed to dilute an odour until it is

smelt by only 50% of the panel members. The odour

threshold value is commonly expressed as an odour

concentration in odour units per cubic metre of air

(units/m3).

Background odour concentrations measured in rural

areas are typically 30 odour units per m3. There are

few if any situations where farm odour

concentrations at source are more than 5,000

units/m3 air, whereas industrial odours may have to

be diluted over a million times to reach the odour

threshold value.

General Principles
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Minimising Odours From Land-
Spreading Of Livestock Wastes

Introduction

30 This section describes good agricultural
practice and the precautions you should take
when spreading manure and slurry on land to
minimise odour nuisance. It also discusses the
choice of spreading machinery which affects
the concentration of the odour emitted.

31 A number of factors affect the concentration of
the odour emitted during and after spreading
slurry or manure. These include the type of
livestock (pig slurry tends to be most odorous),
whether the waste contains waste milk or silage
effluent (these increase the amount of odour
released) and the method and length of storage.
The type of spreading equipment used and rate
of application to land are also very important.

32 Generally, the highest odour emissions occur
while spreading of waste is actually taking
place. With conventional splash-plate
spreaders, the odour concentration can be
seven to 15 times greater during spreading than
immediately afterwards. Odour emission
during the next eight to 12 hours may also be
high enough to cause a nuisance. Odour
emissions can be minimised by keeping contact
time with air as short as possible.

33 Odours released during spreading of livestock
wastes to land cause about half of all
complaints of odours from agriculture. Odours
from spreading manures and slurries can be
smelt a long distance from the field, depending
on the type of waste, the weather and the
method of spreading.

Precautions when spreading manure and slurry

34 Use a weather forecast to help choose suitable
conditions for spreading. The best conditions
are where air mixes to a great height above the
ground, which are typically sunny, windy days,

4
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Minimising Odours From Land-Spreading Of Livestock Wastes

followed by cloudy, windy nights. These
conditions cause odours to be diluted quickly.
Check wind direction in relation to nearby
houses before spreading. 

35 Avoid spreading in fields close to and upwind
of houses unless slurry is band spread, injected
or has been treated to effectively reduce its
odour. The location of the fields where the
slurry or manure will be applied, the direction
and strength of the wind, and the distance from
houses are all extremely important to get
enough dilution and dispersal of the odour and
so avoid problems.

36 Avoid spreading at weekends, bank holidays or
in the evening unless it is absolutely necessary,
and then only if slurry is band-spread, injected
or has been treated to effectively reduce its
odour.

37 Use tankers and spreaders which give a low
trajectory and large droplets.

38 Avoid applying more than 50 m3/ha (4500
gallons per acre), or 50 tonnes/ha (20 tonnes
per acre) at one time if odour could be a
problem; reduce these rates as necessary so that
the amount of total nitrogen applied does not
exceed 250 kg per hectare per year. Always
apply slurry and manure in a way that avoids
the risk of causing water pollution. See Section
3 of the Water Code for detailed information
on assessing the risk of causing water pollution
and the land area needed for different classes 
of stock.

39 On bare land, lightly cultivate the land after
surface spreading to mix in the material as
soon as possible (see paragraph 150).

40 Avoid over-filling tankers or spreaders. Do not
spill manure or slurry on roads; this may be an
offence under the Highways Act, 1980. Clean
the outside of spreading machinery regularly.

Precautions when spreading sewage sludge

41 Spreading of sewage sludge is controlled by the
Sludge (Use in Agriculture) Regulations 1989
(as amended). Follow the Code of Practice for
Agricultural Use of Sewage Sludge. Care should
be taken to choose application sites so that
odour nuisance is not caused. In general, the
factors which affect odour nuisance are the
same as those for slurry and manure. 

Choosing slurry spreading equipment

42 Choosing suitable slurry-spreading equipment
is, in many cases, the most important decision
to be made when planning a waste-handling
system to minimise odour problems.

43 Volatile odorous compounds in slurries are
released when the slurry is directed onto a
splash plate or similar device. This causes the
jet of slurry to shatter into very small drops
and releases odorous compounds directly into
the air.

Often, it is this concentrated release of odour
which causes problems. One tanker may spread
three or four loads an hour, causing a series of
such events.

44 Choose the type of slurry spreader that is
suitable for the fields it will be used in. If the
fields which the slurry will be spread on are
away from houses, then you can use a tanker
with a conventional splash-plate spreading
device (see Figure 1). Tankers which give a low
trajectory and large droplets are best.

4
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Minimising Odours From Land-Spreading Of Livestock Wastes

45 When the fields are close to and upwind of
houses, choose a machine for which there is
reliable information on its ability to control the
amount of odour which is emitted.

The band spreaders and injectors described in
paragraphs 46-49 provide a series of choices
for controlling odour. Spreaders with booms
and curtains can also control odour. The costs
of buying and running equipment vary in
relation to the amount of control achieved. 
It may be necessary to separate slurry
mechanically, or to remove coarse solids and
stones to reduce the risk of blockages.

46 Band spreaders discharge slurry at ground level
through a series of trailing pipes (see Figure 2).
Measurements of odour show a reduction of
55 to 60% compared with conventional splash-
plate spreaders.

47 Open-slot shallow injection allows slurry to be
placed in shallow grooves in the soil, 50-60
millimetres (mm) deep, 200-300 mm apart. As
with band spreaders the odour can be reduced
by 55 to 60% compared with conventional
spreaders.

48 Closed-slot shallow injection applies slurry at a
depth of 50-80 mm in grooves 250-300 mm
apart. The groove is then closed again by press
wheels or discs. The amount of odour emitted
is commonly 85% less than from conventional
spreaders. 

49 Closed-slot deep injection equipment applies
slurry at a depth of 120-300 mm in the soil
using injector tines, spaced about 500 mm
apart (Figure 3). The amount of odour
emitted is commonly 85% less than from
conventional spreaders.

Figure 1: Conventional ‘Splash Plate’ Slurry
Spreading Mechanism

See paragraph 44 for situations where using this
type of spreading mechanism is likely to be
acceptable. Machines giving a low trajectory and
large droplets are best.

Figure 2: Band Spreader for Slurry

This type of mechanism can reduce odour
emissions by 55 to 60% as compared with a
conventional splash plate spreader.
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Minimising Odours From Land-Spreading Of Livestock Wastes

50 The following points should help you choose
slurry spreading machines to reduce odour
emissions. Manufacturers should be able to
provide such information. Look for:

● a reduction in the amount of odour emitted
during spreading of at least 50% compared
with a conventional splash-plate distribution
device; and

● good control of application rate, so that the
machine can give rates ranging from 20 m3/ha
(1800 gallons per acre) to 50 m3/ha (4500
gallons per acre), when operating at a suitable
speed.

Irrigation of liquid wastes

51 Dilute effluents and separated slurry are usually
applied using sprinklers or travelling irrigators.
A detailed description of such systems is given
in Section 5 of the Water Code.

Band spreaders

Slurry is pumped to a manifold distributor, often in a

rapid succession of pulses to make sure that all pipes

are supplied at the same rate. The trailing pipes may

hang loosely or can be more rigid with a small metal

shoe which rides along on the surface, parting the

crop and making sure that slurry is applied directly

onto the surface of the soil.

Closed-slot deep injection

A winged tine may be used to loosen the soil over a

strip about 20 centimetres wide so that slurry is

mixed into the soil. However, as with all injection

systems the method has limitations: it may not be

usable when the soil is heavy, dry, frozen or stony,

particularly in grassland, and where there are steep

slopes. Deep injection generally requires a more

powerful tractor compared with other systems.

Injection can reduce odour by 85% compared with
a conventional splash plate spreader.

Figure 3: Slurry Injector
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52 Odour risks can increase when silage effluent,
waste milk or the liquid from weeping-wall
stores or manure stores is added to dirty water
or separated slurry.

There will be some situations when storage will
be needed for the dirty water or separated
slurry to avoid causing water pollution.
However, storing them for long periods will
encourage odours to develop and extra care
should be taken to avoid nuisance when such
liquids are spread.

53 Application systems should be designed for
the particular site. Where there is a risk of
causing an odour nuisance, choose sprinklers
or irrigators providing a low trajectory and
operating at a low pressure to produce
large droplets.

Spreading solid manures

54 Spreading solid manures, including mixtures of
bedding and manure, poultry manure, solids
from weeping-wall stores, and the solids from
mechanical separators, can sometimes produce
as much odour as spreading slurry. 

55 Wherever possible, store manure in a way that
will encourage natural composting. This
process, when carried out correctly, as
outlined in Section 6, reduces the
concentration and offensiveness of odour
released during spreading.

56 When odorous or partly composted manure
has to be applied to land, do not spread it close
to houses. Where practicable, you should
spread it onto arable land and bury it
immediately by ploughing.

Minimising Odours From Land-Spreading Of Livestock Wastes
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Minimising Odours From Housed
Livestock Systems 

Introduction

57 This Section describes good agricultural
practice to avoid odour nuisance from housed
cattle, pigs and poultry. It also covers feeding
and food stores, including silage making.

58 It is essential to maintain a high standard of
hygiene and cleanliness. If you don’t, all other
measures to control odours are likely to fail.

LIVESTOCK BUILDINGS

Management

59 These points relate to most livestock 
buildings on farms. Additional points relating
to cattle, pigs and poultry are given in
subsequent sections.

● Whenever possible, collect and transfer slurry
every day to a suitable store. Dung from non-
bedded, concreted areas, should also be dealt
with in this way.

● Maintain drains and repair broken or badly
laid concrete to prevent effluents from ponding
within buildings. 

● Where bedding is used, use enough to keep
animals clean. Stock covered in manure can
add to the amount of odours produced. Store
bedding materials in a dry condition to avoid
moulds and dust forming and the loss of
capacity to absorb liquids.

● Manage drinking systems to avoid overflow
and spillage.

60 Livestock buildings need to be cleaned
regularly.

If livestock are produced in batches, thoroughly
clean and disinfect buildings after each batch of 
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stock is removed. Remove thick deposits of
dust from the surfaces inside the building and
in particular from all ledges, ventilation shafts
and cowls. 

If livestock are not produced in batches,
thoroughly clean and disinfect individual pens
as they become empty.

Clean out grit and sediment from slurry
channels, collection systems and stores. Thick
sediments encourage micro-organisms to grow.
This produces odours.

Ventilation

61 Ventilation systems in livestock buildings have
two functions: first, to control temperature and
humidity and limit the concentration of
poisonous gases and, second, to make sure that
clean air is evenly distributed under a wide
range of weather conditions.

Poor ventilation can result in humid conditions
which give rise to the production of unpleasant
odours, high levels of ammonia and poor
animal health. Maintain ventilation fans and
check that they are running at the correct
airflow for the numbers and weight of animals
or birds present.

62 The position and design of ventilation outlets
will affect the dilution of smells from buildings.
For new buildings, you should get advice on
the most favourable ventilator outlet position
for your site conditions. The higher the outlet
is, the more the odour will be diluted by air
movement. Ventilation outlets positioned along
the sides of buildings below a slatted floor and
immediately over a slurry collection channel
can produce very strong odours.

Open concrete areas

63 Keep areas of concrete which livestock use to
the minimum necessary as these areas will be
fouled by manure. Pipe or channel wastewater
rather than letting it flow across clean concrete.
Information on the disposal of dirty water
from buildings and yards is given in Section 5
of the Water Code.

Keep concrete areas around buildings clean and
free from any build-up of slurry or manure.

Maintain drains and repair broken or badly
laid concrete to prevent effluents from ponding.

Carcases 

64 Remove and dispose of all dead animals, birds
and foetal remains as soon as possible. (For
safe methods of disposal see Section 16 of this
Code and Section 13 of the Water Code).

CATTLE

5
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65 The space allowances and other provisions for
cattle and calves must meet the requirements of
the Welfare of Livestock Regulations 1994.
You should follow advice in the Code of
Recommendations for the Welfare of Cattle.
For dairy cows loose-housed in yards, good
management is essential to maintain a balance
between stocking density and the amount of
litter you use.

66 Providing cubicles of suitable dimensions for
the size of the cows is crucial for maintaining
the cleanliness of the animals. Keep cubicles
well maintained. Unless you use mats, you
should keep bedding clean and topped up daily. 

Scrape cubicle passages and other heavily soiled
areas regularly, typically twice daily.

67 Dairy and parlour buildings need to be washed
and cleaned frequently. Where disinfectants are
used, make sure you have the correct type and
quantity of disinfectant and the right volume of
wash water. If you use high pressure hoses take
care to avoid splashing manure onto walls,
ceilings and milking equipment.

NOTE: COLLECT CONTAMINATED
WASH WATER AND DISPOSE OF IT IN
A WAY THAT WILL NOT CAUSE
WATER POLLUTION.

PIGS

68 The space allowances and other provisions
made for pigs must meet the Welfare of
Livestock Regulations 1994. You should follow
advice in the Code of Recommendations for
the Welfare of Pigs.

69 Odour problems are minimised if pens are kept
clean. Dirty pens can be caused by a number of
factors including poor management, ventilation
and building design. Overstocking or

understocking, poor ventilation design, wrong
pen shape, poor floor surfaces, incorrect
construction of pen divisions, as well as badly
sited feeding and watering facilities, can all
contribute to dirty pens.

Solid manure systems

70 Bedded systems often fail to absorb all the
effluent produced. Appropriately placed
drainage and suitably sized and constructed
collection tanks should be part of such systems. 

71 Wherever possible you should clean non-
bedded, concreted dunging areas every day.

Slurry systems

72 Less odour comes from fresh slurry and
therefore you should remove slurry from
buildings while it is fresh if this is practicable.

73 Clean slats give off less odour. Well designed
and installed slats should be self-cleaning and
minimise the risk of injury to the pig.

POULTRY

74 Increasing stocking density increases odour
production. The conditions under which
poultry must be kept are set out in the Welfare
of Livestock Regulations 1994 which make
specific provisions for the welfare of laying
hens in battery cages. You should follow advice
in the Code of Recommendations for the
Welfare of Domestic Fowls. The type of feed,
the humidity in the building and the amount
of litter, if used, all contribute to the amount
of odour produced. To reduce odour, maintain
any manure stored within the house in a
dry condition.

5
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Caged laying birds

75 Frequently removing the manure which is
collected on belts beneath cages to a store or
spreader outside the building helps to reduce
odour. How often you need to remove the
manure will vary from daily to twice-weekly
depending on the system design. Proprietary in-
house systems are available for rapid air-drying
of manure on the belts. Do not add water to
poultry manure as this can result in strong,
unpleasant odours. 

Prevent leaking drinkers spilling water onto
manure belts or into manure stores.

76 If the manure is stored beneath the caged area,
rapid air-drying of the manure will reduce
odour formation. One way of achieving this is
to separate the manure store from the birds
with a slotted floor. The manure is scraped
each day to fall through the slots into a storage
area beneath the floor. If the ventilation air
leaves the building by going through the slotted
floor, this increases air-drying of the stored
manure.

Deep litter systems

77 The drier the litter is in poultry houses for
broilers, growers, breeders or layers, the lower
the risk of odour from the buildings. In many
cases, keeping the litter dry will be enough to
avoid problems. Paying attention to one or
more of the following points will help to
achieve this.

● Buildings should be adequately ventilated and
also insulated with suitable materials which
have a vapour barrier to prevent deterioration
of the insulation.

● Direct-fired gas or oil heaters put extra
moisture into the house. Indirect heating
systems avoid this problem.

● Drinkers should be designed to minimise
spillage. If suitable for the type of stock, nipple
and drip cups (or similar system) are preferable
to hanging bowl drinkers, as they minimise
water spillage. The drinking system must be
maintained at the correct height by frequently
adjusting them to bird eye level to avoid
spillage and wet litter.

● Litter should be 10-15 centimetres deep which
should be enough to absorb the manure load.

● Feeds which contain certain oils and animal
fats which are poorly absorbed by the birds can
result in the manure being greasy, causing
capping of the litter and odour production.
Rations should be adjusted to minimise this
problem if it occurs.

FEEDING AND FOOD STORES

78 Odours can be absorbed by dust particles and
then carried in the air. Finely ground feeds and
long feed drops (into bins or onto floors)
increase amounts of dust. Using liquid-feeding
systems or pelleted feed can reduce dust and
may help to reduce odours.

79 Keep foods such as milk by-products (whey,
skimmed milk), yeasts and molasses which can
produce strong odours in properly constructed
covered tanks or silos. The delivery area should
be concreted and all spillage and wash water
should be piped into the foul-drainage system. 

Swill

80 The collection and treatment of swill by
cooking is controlled by the Diseases of
Animals (Waste Food) Order 1973. Premises
have to be approved and licensed by MAFF.
Processing of swill often causes odour
complaints. 
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Using automatically controlled systems which
avoid excess steam injection can reduce odours
and save fuel. Enclosed treatment systems stop
nearly all escaping steam and greatly reduce
odours from cooking. Odours can also be
reduced by maintaining the treatment
equipment properly and by avoiding spilling
the feed. Letting swill cool before feeding it to
the pigs may help to reduce odours.

SAFETY NOTE: DO NOT ALLOW
EFFLUENT FROM SWILL OR WHEY
TANKS AND FROM ENSILED
PRODUCTS TO ENTER SLURRY
CHANNELS AS THIS MAY CAUSE LETHAL
GASES TO BE RELEASED.

Silage

81 Controlling odours from silage clamps, once
these have been opened for daily use, can be
difficult because of the large surface area
exposed. Well-made silage smells a lot less than
silage which is badly made.

82 You should take the following precautions to
control smells from silos and during the
handling and disposal of silage effluent.

● Do not let silage effluent flow across open
concrete; it should be collected in a channel
and taken to a suitable storage tank.

● Apply silage effluent with a suitable slurry
spreader (see Section 4). Do not spread silage
effluent on fields where it is likely to cause
odour problems. Do not apply silage effluent to
land where it could cause water pollution (see
Section 8 of the Water Code).

● Do not add silage effluent to slurry stores if the
store or the land the slurry will be spread on
could cause odour problems.

SAFETY NOTE: ADDING SILAGE
EFFLUENT TO SLURRY PRODUCES
LETHAL GASES VERY QUICKLY. NEVER
ADD SILAGE EFFLUENT TO SLURRY IN
CONFINED SPACES OR IN BUILDINGS.

83 The design and construction of new,
substantially enlarged or substantially
reconstructed silos and effluent systems must
comply with the Control of Pollution (Silage,
Slurry and Agricultural Fuel Oil) Regulations
1991 (as amended).

84 Consider making baled and wrapped or bagged
silage where silos could cause an odour
nuisance. Baled silage has the advantage of
being enclosed until you use it and only a small
quantity is exposed at any time. Careful use of
this technique can help to limit the amount of
odour released.

Minimising Odours From Housed Livestock Systems
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Minimising Odours From Stored
Slurry And Manure

Introduction

85 This section describes good agricultural
practice for the design and management of
manure and slurry stores in order to reduce
potential odour nuisance.

86 Storage of manures and slurries is also one of
the most important ways of avoiding water
pollution at times of the year when spreading
them to land is likely to cause pollution. 
A detailed description of the design and
management of slurry and manure storage
facilities is given in Sections 4 and 6 of the
Water Code.

Solid manure storage

87 To minimise odours from manure stores, you
should encourage natural composting to take
place within the store by helping air to
penetrate the bulk of the manure. Make sure
that there is enough bedding in the mix to
allow air to penetrate. Thorough composting is
unlikely to take place unless you use a proper
composting process (see paragraphs 113-115)

88 The design of the store is also important. If the
store has walls, preferably they should be
constructed so that there is a series of gaps at
least 25 millimetres wide to allow air into the
manure. It is also preferable to have low, long,
narrow stores, no more than 10-15 metres
wide and no taller than 3 metres high. A series
of stores will mean that one store can be filled
and left to compost naturally for a period of
time while a second is filled.

89 You should provide a way of safely collecting
and containing any run-off from the store, 
to avoid causing water pollution
(see the Water Code).
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Storage of slurry and dilute effluents

90 The design and construction of new,
substantially enlarged or substantially
reconstructed slurry stores must comply with
the Control of Pollution (Silage, Slurry and
Agricultural Fuel Oil) Regulations 1991 (as
amended). The Water Code gives advice on the
design, construction and management of stores
for slurry and dirty water. General points of
good management to avoid odour nuisance are
described below. Siting of stores in order to
avoid odour nuisance is covered in Section 9 of
this Code.

91 Do not add feeds such as milk or whey or
silage effluent to slurry or dirty water if there is
a high risk of causing odour problems because
of the location of the slurry store, or from
spreading the waste. Where practicable, you
should contain silage effluent in a separate
collection tank.

SAFETY NOTE: THE ADDITION OF
SILAGE EFFLUENT OR WHEY TO SLURRY
CAN RELEASE LETHAL GASES. NEVER
ADD THESE MATERIALS TO SLURRY IN
CONFINED SPACES OR BUILDINGS.

92 If slurry is frequently agitated in store there
will be a frequent release of odours. If possible,
above-ground circular stores located where
there is a high risk of causing odour problems
should be equipped with an efficient agitation
system which can break up any crust or remove
any sediment. This will then need to be used
only when the tank is going to be emptied. 

You should choose the best weather conditions
whenever slurry is mixed, if there is a risk of
causing odour nuisance. These are where air
mixes to a great height above the ground,
which are typically sunny, windy days,
followed by cloudy, windy nights. Check wind
direction in relation to nearby houses. 

93 If slurry is stored in a lagoon or an above-
ground tank, it can be easier to manage if it
has been mechanically separated (see Section
7). Mechanical separation removes coarse
solids from the slurry leaving a liquid that
can be more easily pumped. This liquid
can be stored without having to mix it
frequently which can reduce the amount of
odour released.

94 If cattle slurry contains a lot of straw bedding
material, a self-draining, weeping-wall store
can be used.

The contents of the store are removed for
spreading once they are dry enough. Usually,
these solids are only emptied once a year. The
liquids draining from the store pose a potential
odour problem. They should be spread in a
place and using equipment which will minimise
the risk of odour problems and water pollution
(see Section 4).
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Storage of poultry manure

95 Poultry excreta has a dry matter content of 20-
24%. It is best to handle it as a semi-solid. It
should not be diluted with water, as this can
result in strong unpleasant odours.

Laying-hen excreta which is collected on belts
can be air-dried in the poultry house, as
described in paragraph 75. Where practicable,
it should be stored under cover, on a base
which will not let liquids pass through, until
you spread it on the land.

96 Broiler litter, when well managed in the house,
should have a dry matter content of at least
65%. To avoid it becoming wet and causing
odour problems you should, where practicable,
store it under cover, on a base which will not
let liquids pass through, until you spread it on
the land. Do not burn it under uncontrolled
conditions in the open (see Part D of 
this Code).

97 If you use field heaps, they should be put as far
away as practicable from residential housing,
and not within 10 metres of a watercourse,
ditch or field drain, and not within 50 metres
of a spring, well or borehole that supplies
water for human consumption, or is to be used
in farm dairies. Narrow A-shaped heaps shed
rainwater more easily and prevent manure
from becoming very wet.

Minimising Odours From Stored Slurry And Manure
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Treating Livestock Wastes To
Reduce Odour

Introduction

98 This section describes methods of treating
livestock wastes to give further reductions in
odour emissions during storage and spreading.
It also describes the treatment of odorous air.
All of these techniques go beyond odour
reductions that would result from the good
practice described in earlier sections of this
Code. However, the use of these techniques
may be necessary in exceptional situations.

99 Aerobic and anaerobic treatment can be
expensive, as the costs of buying and running
the treatment systems must be added to the
cost of collecting, storing and spreading the
waste. It is important that you get advice to
make sure that the treatment you intend to use
works efficiently and is suitable for the specific
problem, and is cost effective.

The type and degree of treatment that is needed
depends on how serious the odour problem
is. In some cases, the source odour
concentration may need to be reduced by as
much as 95% before the odour problem is
reduced enough (see Section 3 for definitions
of odour concentration).

Mechanical slurry separation

100 Mechanical separation can be useful as an aid
to improved waste management. There is a
range of mechanical separators available for
livestock slurries. It is important that the
correct machine is chosen for the slurry
produced on a particular farm.

101 The process removes coarse solids from farm
slurries. The solid portion, 10-20% of the
original slurry volume, can be stacked and
stored in a similar way to farmyard manure. 
If this solid is produced by a separator which 
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gives high dry-matter solids, this portion may
compost readily to produce a relatively mild-
smelling material which is unlikely to cause
a nuisance.

102 The separated liquid portion, which is
80-90% of the original volume, flows easily
and can therefore be pumped to a store and
handled by the band spreaders or slurry
injectors described in Section 4, without
causing blockage problems. After separation,
storing the liquid portion results in less of a
surface crust forming and solids settling.
Therefore, mixing in store only needs to be
carried out occasionally so odours during
storage are reduced.

103 The separated liquid portion of slurry can be
applied in the spring to arable crops or grass
after silage cuts. This makes good use of the
nutrient content. The separated liquid leaves
very little solid residue on crops and avoids
one of the sources of odour associated with
whole slurry.

104 Mechanical separation is usually a necessary
treatment before aerobic treatment (aeration)
because it is easier to aerate separated liquid
than a mixture that contains large particles
which need extra power input to keep them
in suspension and more oxygen to give
odour control.

Figure 4: Options for Slurry Treatment – Aeration
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Choice of mechanical separator

For pig slurry of 2-4% dry matter, a wedge wire run-

down screen or vibrating screen will work

satisfactorily. The dry matter content of the

separated solids will be usually 8-12%. These solids

will self-drain if they are held in a suitable store. 

For pig and cattle slurries, separators which press

and squeeze the slurry against a fabric belt or

perforated stainless steel screen will produce a solid

with a dry matter ranging from 18-30%. These

solids can be composted. 

BIOLOGICAL TREATMENT
OF SLURRY

General principles

105 Techniques for treatment of slurries and other
organic effluents using micro-organisms are
well developed. There is a range of treatments
for agricultural slurries and other effluents;
examples of these are set out in Figures
4 and 5.

106 Any treatment of slurry by micro-organisms
relies on steady flow conditions to encourage
their rapid continuous growth. Therefore, it is
essential that the daily loading rate of slurry
should be kept within the design standards of

Figure 5: Options for Slurry Treatment – Anaerobic Digestion
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the particular treatment system. Variations in
load will alter the retention time; a very large
load may flush out the micro-organisms which
will lead to treatment failure.

There are two basic methods of treatment:
aerobic (with a good supply of oxygen always
present) and anaerobic (without oxygen).

Aerobic treatment (aeration)

107 Treatment of slurries and farm effluents by
aerobic biological treatment systems which
are correctly designed and used should be
capable of reducing the amount of odour
emitted during and after land application
by up to 90%. 

108 Aerobic treatment is usually only suitable for
separated slurry or dilute effluents. Solids in
the waste increase the amount of oxygen
needed and also increase the energy needed for
mixing. The most efficient oxygen transfer
occurs when very small bubbles are used.
Successful aerators produce these bubbles
either by blowing compressed air through
porous diffusers with very small outlets, or by
entraining air in a fast-moving stream of liquid
in submerged ‘venturi’ nozzles or rotating
impellers. Aerators should supply a minimum
of 1 kg of dissolved oxygen for each kilowatt
hour they use, if they are to be economical.
The following conditions should be met:

● a reasonably constant and well mixed volume
of slurry each day to give controlled retention

Retention time: 

This is the average time that slurry will stay in the

container that treatment takes place in. For

continuous flow systems, normal retention time in

days is the volume of the treatment vessel divided by

volume loaded every day.

time in the treatment tank of continuous flow
systems;

● a slurry dry matter content of less than 3%;

● bedding material and animal hair should be
kept out of the slurry; 

● a suitable oxygen concentration throughout the
treatment tank achieved by effective mixing.

109 Most slurries will produce foam when aerated.
Extra space should be provided above the
slurry in the aeration tank to prevent foam
from overflowing. Mechanical devices such as
spray nozzles or high-speed rotating discs or
impellers can collapse foam and return it to
the liquid.

110 Continuous-flow aeration systems can
successfully treat slurries to reduce odour
nuisance with retention times of as little as one
or two days. In these systems, odour can be
controlled at the treatment tank or storage
tank as well as at spreading. Increasing the
retention time during treatment will allow you
to store the treated slurry for at least a month
or more before the odour returns. If a batch
system is used, much of the odour will be
driven out into the air above the treatment
tank when treatment starts.

Anaerobic digestion 

111 In a properly designed and run system, the
odour emitted during and after spreading
anaerobically digested slurry will be reduced
by up to 80% and it will be less offensive.
The digested slurry can be stored for several
months after it has been treated before
offensive odours return.

112 Anaerobic digestion of livestock slurries
involves using micro-organisms to turn the
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complex organic substances into less complex
compounds. This process is done in the absence
of oxygen and at temperatures normally
between 30 and 35°C. The end products of
digestion are biogas (a mixture of 60-70%
methane and 30-40% carbon dioxide) and a
stabilised treated slurry. The biogas may be
used for heating or generating electricity. It is
not necessary to separate the slurry before
treatment. The following conditions should 
be met:

● a reasonably constant and well-mixed volume
of slurry each day to give controlled retention
time in the digester;

● a temperature of 30-35°C;

● an optimum dry-matter content of 6-8%;

● an optimum retention time in the digester:
12 days for pig slurry and 20 days for cattle
and poultry slurry.

BIOLOGICAL TREATMENT
OF MANURE

Composting

113 Properly composted manure reduces
significantly both the volume which is spread
to land and the amount of odour released. But
the process of composting can give rise to site
odours. Practices which minimise odour
emissions are described in Section 8.

114 Composting is an aerobic process. Optimum
results are obtained by using well-chopped and
mixed ingredients, usually straw and manure in
the right proportions, and by controlling
temperature and moisture content. Control is
easier where heaps are long and narrow (3 to 
4 metres), and not too high (1.5 to 2 metres).
The amount of aeration to control process
temperature (initially at 55-60ºC) can be

supplied by either a fan and duct system (called
static pile) or by physically moving and turning
the heap. The process should be carried out on
a concrete yard with proper control of added
water and run-off (see paragraphs 123-125).

115 Typical farmyard manure heaps do not satisfy
the requirements for thorough composting.
For this reason, they can give rise to odours
when the heaps are disturbed and when
manure is spread to land.

BIOLOGICAL TREATMENT
OF ODOROUS AIR

Exhaust air from livestock buildings

116 Odorous air can be treated by passing it
through an air-cleaning device such as a film or
mist of water in an air scrubber. Many systems
use a material with a large surface area, which
micro-organisms can become attached to.
Many odorous compounds are nutrients for the
micro-organisms which clean the liquid, so it
can be recycled. An alternative biofilter system
uses a moist mixture of peat and heather or
lightly packed soil. 

TREATING ODOURS BY ADDITIVES
AND OTHER METHODS

117Several kinds of additives are available that act
in different ways and which are claimed to
control odours. The main ones are: oxidising
agents, deodorants which react with odorous
compounds, masking agents, biological agents,
feed additives and miscellaneous chemicals.

These additives vary in their effectiveness.
Current evidence shows that they are not
generally a long-term solution to reducing
odour problems. However, additives may
be useful as a short-term emergency treatment
for a batch of slurry or a store which is causing
a nuisance.
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118 Electrolytic methods are also available for
treating slurry. This treatment uses copper
electrodes immersed in a treatment tank, and 
is claimed to reduce odour nuisance.

119 Ask manufacturers or suppliers of additives
and other methods to provide independent
proof of their product’s ability to control
odours when it is used according to the
manufacturer’s instructions.

Treating Livestock Wastes To Reduce Odour
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Producing Compost For Mushrooms

Introduction

120 Producing compost for mushroom growing
involves mixing ingredients, mainly straw and
manure, and adding water. The process can
give rise to odours. This section gives advice on
the legislation which applies, and on practices
which will minimise odour emission.

Laws

121 Production of compost on which mushrooms
will be grown requires an authorisation from
the local authority Environmental Health
Department, under Part I of the Environmental
Protection Act 1990. This will be based on
the Secretary of State’s Guidance Note on
production of compost for mushrooms.
This sets out controls and alternative
technologies for new and existing processes.

However, any process for the manufacture of
compost other than for sale, carried out on a
farm or agricultural holding, is exempt from
the above legislation. That is to say if compost
is produced and used at the same location and
by the same grower for growing mushrooms,
or produced at one location and transferred to
another location for use by the same grower,
the process is exempt.

Processes at locations which are exempt are
still subject to Part III of the Environmental
Protection Act 1990 which relates to statutory
nuisances (paragraphs 7-10).

Good practice

122 In order to minimise the production of odours
you should adopt the measures outlined in
paragraphs 123-125. A good standard of
general management is important. Keep the
composting yard and surrounding areas clean 
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and avoid the ponding of liquids which could
give rise to odours.

123 If poultry manure and other manure is stored
prior to composting, follow the guidelines
given in paragraphs 95-97, in order to prevent
it becoming too wet. If practicable, very wet
and potentially odorous material should not be
accepted or stored at a composting site.

124 To avoid producing odours, encourage as much
air as possible to penetrate the material which
is being processed. To do this you may have to
limit the width and height of windrows or
heaps and carefully manage the amount of
water applied. Turn compost frequently to
minimise anaerobic conditions which will cause
odours to be produced.

125 Run-off and leachate which is contained
in storage tanks should be aerated by suitable
equipment. Spray heads that are used
to moisten the compost with leachate should
work at low pressures and produce large
droplets to reduce drift and possible
odour problems.

NOTE: DO NOT LET LEACHATE ENTER
WATERCOURSES. GUIDANCE ON HOW
TO AVOID WATER POLLUTION IS GIVEN
IN THE WATER CODE.

Producing Compost For Mushrooms
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Siting Of Livestock Buildings,
Manure And Slurry Stores

Introduction

126 When you are planning the location of new
livestock buildings or waste storage facilities or
extensions or alterations to existing structures,
it is essential to consider the risk of odours and
noise causing nuisance (see paragraphs 7-10).
By law you need to get planning permission for
livestock buildings and any structures intended
to contain slurry or sewage sludge sited within
400 metres of the boundary of protected
buildings such as houses or schools.

For livestock buildings, slurry stores and
sewage sludge facilities which do not require
planning permission under the Town and
Country Planning (General Permitted
Development) Order 1995, a prior notification
system is now in force. You must notify the
local planning authority of your intention to
construct such facilities. The local planning
authority must then decide within 28 days
whether it wishes to approve details of the
siting, design and external appearance of the
proposed development.

You may need an environmental assessment in
support of a planning application for large pig
and poultry units. The legislation on this
subject is described in Part A of this Code
(paragraphs 11-13).

Factors affecting odour problems

127 A number of factors strongly influence the risk
of odour problems arising from livestock
buildings, manure or slurry stores. These
factors include:

● the distance from neighbouring properties and
the local topography;

● the number and type of stock;

9



9

36

● the prevailing wind direction in relation to
neighbouring properties; 

● the management of the livestock and housing
system used;

● the type and size of slurry or manure store and
the way in which it is managed; 

● the type of feed used.

The distance of a site from a potential
complainant is very important as odours are
diluted in the atmosphere. The longer the
distance, the more the odour will be diluted
by dispersal. However, distance alone is often
not enough to avoid odour nuisance and
it is important to take the other factors
into account.

128 Good management of livestock housing and
manure stores which takes account of the
factors outlined in Sections 5 and 6 will reduce
potential odour problems.

129 A number of factors have a large effect on the
odour concentration downwind and on the
direction of dispersal. Strong wind mixes the
air and increases dilution, so exposed sites may
aid odour dispersal. The frequency and
distribution of wind direction and wind speeds
can affect the site chosen, so that odours are
carried away from housing. You may need
specific advice on weather influences such as
wind direction, atmospheric stability and
odour dispersal.

130 Woodlands and shelter belts can act as barriers
and help odour dispersal. Shelter belts and
plantations must be correctly laid out with
trees spaced to allow 40-50% of the wind to
pass through them. Get advice on a suitable
layout and the best types of tree to plant.

Siting of existing livestock units

131A large number of existing livestock units and
existing waste storage facilities are situated
close to houses and similar properties. It is
important to follow the advice given in this
Code to help reduce potential odour problems
in such cases.

Government guidance to local planning
authorities requires them to consider carefully
applications for new housing development near
existing livestock units. Where farmers are
made aware of such proposals, they may wish
to draw potential odour problems to the local
planning authority’s attention.

Siting new livestock units

132 Building new livestock units and their
associated storage facilities in close proximity
to housing can cause particular problems.
Siting of such new units should take account
of the factors outlined in paragraphs 127-130.
Paying attention to these factors may also help
you to obtain local authority planning
approval, when necessary, for the siting of 
new units.

Siting Of Livestock Buildings, Manure And Slurry Stores
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Ammonia

Introduction

133 Agriculture is by far the largest source of
ammonia emissions in the UK, mainly from
slurry and manure. This section describes
ammonia gas loss from livestock farming
systems and some steps that can be taken to
limit the amount lost. Some, though not all,
techniques to reduce ammonia loss are similar
to those for odour reduction. You should read
this section in conjunction with Part B to
develop good practices which minimise both
ammonia and odour emissions.

134 Although some of the ammonia emitted will be
deposited locally, it can travel considerable
distances in the atmosphere. Ammonia can
cause two major types of environmental
damage when it is redeposited on land or
water. First, as a source of nitrogen, it can
disrupt the balance of some types of vegetation
such as heathlands or bogs which exist partly
because of naturally low soil nitrogen. This
effect is known as eutrophication and can also
occur in waters which receive high nutrient
levels. The second effect of ammonia is
acidification. Although ammonia itself is not an
acid, it results in acidity when it reacts in the
soil. Excess acid in the soil is damaging to
certain types of vegetation. 

Trees or other vegetation growing close to a
source of high ammonia emissions may suffer
direct toxic effects of the gas, leading to
damaged foliage and slower growth.

Ammonia emission

135 Ammonia is formed from the breakdown of
urea in animal manures and slurries or uric
acid in poultry manures. Most of the available
nitrogen in manures is in the form of
ammonium-nitrogen. If properly assessed and
utilised, it can substitute directly for inorganic 
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fertilisers. However, ammonia can easily escape
as a gas from manures and slurries and this
represents a loss of valuable nitrogen as well as
causing potentially damaging effects to the
environment. 

136 Some ammonia gas is likely to be released from
manures whenever they come into contact with
the air. Sources therefore include, animal
housing where manures accumulate, manure
and slurry stores and manures and slurries
applied to the land (see Figure 6). Ammonia is
also released from urine, and perhaps from
faeces, in grazed pastures. One of the most
important sources of ammonia emissions is the
application of slurry to land. This is because
spreading is one of the most ‘leaky’ parts of the
manure-handling cycle for ammonia and also,
because it is the last stage in the cycle, the
benefits of reducing emissions from housing or
stores are likely to be lessened if care is not
taken when applying manures to land.
Significant amounts are also emitted from using
nitrogenous fertilisers, particularly urea. There
are also some minor emissions from non-
agricultural sources.

* Provided by the Institute of Grassland and Environmental
Research (1996 data).

137 When investing in new or refurbishing existing
buildings and equipment, you may wish to take
into account the possibility that reducing
ammonia loss might become a requirement in
the future.

REDUCING AMMONIA LOSS
FROM MANURES AND SLURRIES

Animal diets

138 Only about 20-40% of the nitrogen fed to
livestock as protein in forage or feed is actually
retained in the animal or animal products. The
remainder is excreted as urea (uric acid in
poultry manure) in urine and faeces; much of
it is rapidly converted to ammonia. Increasing
the efficiency with which animals or birds
convert feed protein into milk, meat and eggs
by ensuring that they are not fed more protein
than that required (for the target level of
production) is a first step in reducing
ammonia losses. 

139 Matching pig diets more closely with the
particular requirements of different growth
stages (phase-feeding) may reduce nitrogen
excreted. Similar techniques have been
developed for the precision feeding of poultry.
Low-nitrogen feeds are already available for
pigs which may decrease the quantity of
nitrogen excreted in manures while
maintaining production.

140 Increasing the efficiency of nitrogen use by
cattle and sheep is more difficult, but high
energy, lower protein feed such as maize silage
may be beneficial.

Housing

141 Livestock buildings are an important source of
ammonia emissions. Measurements have shown

10

Figure 6: Ammonia emissions from
UK agriculture*
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Ammonia

that ammonia losses are increased if the walls
and floors are constantly covered with urine or
layers of faeces. The depth is less important
than the surface area. As for odours, the key to
low ammonia emissions from animal and
poultry housing is the maintenance of high
standards of cleanliness.

142 Removing slurry frequently by flushing or
scraping and washing floors will help control
ammonia emission from cattle and pig
buildings. If you have a scraping and/or
flushing system, you should keep it well
maintained so that the scrapers do not leave a
layer of slurry on the floor and ensure that
blocked nozzles do not prevent proper flushing. 

For solid manure systems, you should remove
dung from non-bedded, concrete areas and
transfer it to a store as often as possible.

For poultry, the rapid air-drying of droppings
in laying houses and the maintenance of dry
crumbly litter in broiler houses will reduce
ammonia loss. Managing drinking systems to
avoid overflow and spillage will help; for
example, by using nipple drinkers.

Stores

143 Ammonia loss from slurry stores can be
reduced by reducing the surface area of wet
material exposed to the air. Some steel slurry
tanks can be fitted with lids which may prevent
the loss of much of the ammonia as well as
reducing odours and other gaseous losses. 

144 Where fitting a lid is not practicable, allowing
a crust to form on the slurry or covering with
straw or some other floating cover such as
rapeseed oil, plastic, or light expanded clay
aggregate (LECA) may also reduce emissions
from tanks, lagoons or weeping-wall stores.
The frequency of stirring the store contents

should be minimised. Every time the contents
are stirred ammonia will be lost. Whenever
possible fill and empty slurry stores from
below the surface to avoid exposing fresh
slurry each time. 

Application of manures and slurries to land

145 Emissions from land application of slurries
and manures account for a large proportion of
the total ammonia emissions from agriculture.
It is very important to try to minimise losses at
this stage because any ammonia saved during
housing or storage will be lost if it is not
controlled by appropriate field application
techniques. 

146 Reducing ammonia loss from manures and
slurries means more nitrogen is potentially
available for grass or crop uptake. You should
assess the amount of nitrogen in manures and
slurries in order to gain maximum benefit from
it. More details on the fertiliser value of
organic manures are given in ‘Fertiliser
Recommendations for Agricultural and
Horticultural Crops’ (RB 209) MAFF, 1994.

Slurries

147 Emissions from slurry applications are strongly
influenced by the dry matter content of slurry,
the choice of application method and the soil
and weather conditions at the time. Infiltration
of slurry into the soil reduces ammonia
emission. The higher the dry matter content the
greater the ammonia emission from slurries, so
dilution is a good way of reducing losses,
provided you have the storage and spreading
facilities to handle the extra volume and soil
conditions favour rapid infiltration. 

148 Application methods such as injection (see
paragraphs 47-49 and Figure 3) or band-
spreading, which minimise the surface area
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exposed to the air, generally result in lower
emissions. Estimates based on recent research
indicate that open-slot injection can reduce
ammonia emissions by an average of 60%
on UK farms compared to conventional
spreaders. Techniques which produce a closed-
injection slot are more effective. However, not
all land is suited to injection. For example,
the technique is not appropriate on steeply
sloping, stony or wet soils. 

Band spreaders (see paragraph 46 and figure 2)
have been shown to be more effective than
splash-plate spreaders but less effective than
injection for reducing emissions. 

149 Rainfall, wind speed and air temperature all
influence ammonia emissions from slurries
spread to land. The effects of rainfall are
dependent on soil type and soil wetness. In
general, emissions will be reduced if slurry is
applied on cool, still days. Application during,
or prior to, rainfall may also reduce emissions
provided the soil is free-draining and there is
no risk of causing water pollution.

Solid manures

150 Ammonia emissions from solid manures can be
reduced when they are applied to bare soil by
incorporating beneath the soil surface. Most of
the ammonia is emitted within a few hours of
spreading so, to be effective, incorporation
should take place within 24 hours of spreading
and, where practicable, within four hours.

Ammonia



43

PART D:
SMOKE POLLUTION



44



45

General Principles

151 This part of the Code deals with the risk of
causing air pollution by smoke from the
burning on agricultural and horticultural
premises of carcases and waste materials
arising from agriculture.

In agriculture, dark smoke and smoke
nuisance are most frequently caused by
burning waste materials in the open or in
unsuitable equipment.

152 The disposal of waste produced on premises
used for agriculture is not currently subject to
control under the waste management licensing
system, but certain agricultural wastes will be
brought within the licensing system in future
regulations (see paragraph 19). This will lead
to some changes in the guidance within this
part of the Code.

153 Under the Clean Air Act 1993 it is an offence
to burn any material which produces dark
smoke unless an exemption applies (paragraphs
14-16). Part III of the Environmental
Protection Act 1990, which relates to statutory
nuisances, also applies (paragraphs 7-10).
Certain prescribed processes are subject to
specific controls under the Environmental
Protection (Prescribed Processes and
Substances) Regulations 1991 (paragraph 18).

154 Minimise the need to burn waste materials on
the farm by:

● First: reducing the use of materials if possible;

● Second: reusing or recycling materials where
appropriate;

● Third: recovering energy or nutrients from the
materials where appropriate; 

● Fourth: using alternative environmentally
acceptable methods of disposal wherever this is
practicable, as set out in Sections 13-18.

11
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155 Where burning cannot be avoided, Sections
13-19 give advice on methods of burning
which reduce the risk of producing dark smoke
or smoke nuisance.

156 Make regular and frequent assessments of the
appearance and odour of smoke produced
when burning waste materials in the open. If
dark smoke is emitted at any time, or if the
smoke is likely to cause a nuisance, take action
immediately to put the problem right.

Measuring dark smoke

The darkness of smoke from chimneys can be

measured by comparing its shade with a graduated

scale. For the purpose of this Code, the Ringelmann

Chart should be used as described in British

Standard 2742: Use of Ringelmann and Miniature

Smoke Charts. This scale starts at 0 and increases up

to a maximum of 5. Dark smoke is defined as 2 or

more on the Ringelmann Chart and represents 40%

obscuration.

Dark smoke

Smoke is finely divided particles of matter suspended

in the air as a visible cloud. Dark smoke can arise

from incomplete combustion of organic compounds.

Dark smoke production will be avoided if the

temperature is high enough for ignition and if

enough oxygen is available to keep the material

burning at this temperature for long enough for

combustion to be completed.

General Principles
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Reducing The Volumes Of Waste
Materials For Disposal

Reducing waste

157 Using materials, packaging and equipment
carefully can extend their useful life and reduce
the amount of waste produced. Using suitable
machinery and regularly maintaining it will
reduce wear and prolong the useful life of items
such as tyres. 

Take waste disposal into account when
choosing products to bring on to the holding.
Wherever practicable, choose those methods,
equipment and husbandry practices which give
extended life and produce relatively low
amounts of waste for disposal.

Recycling

158 You should minimise waste on the holding by
reusing materials wherever practicable. Some
wastes can also be recycled by specialist
operators. For this, different waste materials
usually need to be sorted out, then stockpiled
in good condition for them to be collected or
delivered to the operator. Some local
authorities and commercial companies also run
recycling programmes.

159 Recycling straw by processing it into added-
value products can also be considered as good
practice as long as the processes are controlled
to avoid causing water pollution and producing
odours and harmful gases.

Ease of disposal

160 If packaging and disposable materials for crop
protection, mulching or crop storage are
brought onto the holding, you should consider
how easy it is to dispose of the waste. If
possible, choose materials which can be
disposed of safely and economically without
burning them. Consider using materials which 
biodegrade after they have been used.

12
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161 Only burn materials which cannot practicably
be disposed of in any other way, which burn
easily and which do not produce dark smoke
or poisonous by-products when burnt under
suitable conditions.

162 Ask the Environment Agency about facilities
for the disposal and collection of difficult
wastes.

Reducing The Volumes Of Waste Materials For Disposal
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Plastic Materials

Introduction

163 Do not burn plastics in the open on
agricultural holdings because this can cause
large amounts of dark smoke and poisonous
by-products which can be extremely harmful
to health.

164 If you burn plastics in an incinerator, the
installation may require authorisation by
the local authority under Part I of the
Environmental Protection Act 1990
(paragraph 203).

Repeated use of plastics

165 Consider reusing plastic materials on the farm
or holding. If an item can be used several times
before it becomes unserviceable, the quantity of
material which needs to be disposed of will be
greatly reduced.

166 To maximise recycling, take care when
handling and using plastics. Use suitable
equipment and methods of handling to make
sure that the plastic item is not damaged.
Carefully reclaim and reuse items such as crop
covers for mulching.

Alternative uses

167 If a plastic material cannot be reused for its
original purpose, try hard to make use of it for
other things. However, never use containers
that have held agricultural chemicals and
persistent, poisonous or harmful substances for
any other purpose. (See the Code of Practice
for the Safe Use of Pesticides on Farms
and Holdings).

13
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Recycling

168 Recycle polythene materials using specialist
recycling companies. Suitable items include:

● silage wrapping, bags and sheets;

● polythene inners from fertiliser ‘big bags’; 

● 50 kg fertiliser sacks;

● pallet covers; 

● polythene covers from greenhouses.

169 Materials for recycling should be clean and free
from soil. Keep different types of items
separate. Store the material in one safe place
ready to be collected.

Choosing materials

170 When choosing plastic materials to use in crop
husbandry, if recycling is not practicable,
then choose those materials which are bio-
degradable. Biodegradable plastic materials are
likely to be unsuitable for recycling.

171 If plastic items such as plant pots or trays are
reused, their life can be increased by choosing
more durable products. This reduces waste. If
returnable items are thrown away because of
their appearance, using a more durable type of
plastic, a different colour or different type of
returnable container may enable each unit to
be used more times.

172 Save plastics which cannot be recycled and
dispose of them to licensed landfill sites, or
authorised incinerators.

Containers contaminated by pesticides

173 The Code of Practice for the Safe Use of
Pesticides on Farms and Holdings gives details
of preferred disposal methods and all
precautions to take when disposing of or
burning these containers. The Code has a
statutory basis under Part III of the Food and
Environment Protection Act 1985 and should
be read by all farmers.

Under the Clean Air (Emission of Dark Smoke)
(Exemption) Regulations 1969, dark smoke
emitted by the burning of containers which are
contaminated by any pesticide or by any toxic
substance used for veterinary or agricultural
purposes is exempt from the prohibition in
Section 1 of the Clean Air Act 1993 provided
that the following conditions are satisfied.

● There is no other reasonably safe and
practicable method of disposing of the matter. 

● The burning is carried out in such a manner as
to minimise the emission of dark smoke.

● The burning is carried out under the direct and
continuous supervision of the occupier of the
premises concerned or a person authorised to
act on his behalf.

There are few circumstances where other
practicable methods of disposal cannot be
found. Many specialist waste contractors now
offer well-managed disposal services.

Part III of the Environmental Protection Act
1990, which relates to statutory nuisances, also
applies if you do resort to burning
(paragraphs 7-10).

Plastic Materials
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Tyres And Rubber

Dark smoke risk

174 Rubber tyres produce large amounts of dark
smoke and may give off poisonous substances
when burnt in the open. Do not burn tyres and
other rubber materials on agricultural holdings.

175 Ask tyre suppliers to take away old tyres from
the premises when new ones are fitted to
agricultural machinery.

Disposal off the farm

176 Dispose of large numbers of tyres to specialist
waste removal operators or contractors. Small
quantities of tyres may be accepted by licensed
local authority sites, but you may need to get
special permission from the site operator.

14
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Waste Oils

Sources

177 Waste oil comes from the servicing of
agricultural machinery. The main types of
waste oil are used lubricating oil from engines
and oil from hydraulic systems.

Recycling

178 Collect used oil drained from machinery during
routine servicing and store it in suitable leak-
proof containers. Store surplus oil in a central
store, preferably bunded and secure from
vandals, and dispose of it to waste oil dealers.
Different types of oil should be kept separate.
Do not tip waste oil onto land or vegetation.

NOTE: NEVER DISPOSE OF WASTE OIL
INTO SOAKAWAYS, WATERCOURSES,
DRAINS OR SEWERS AS IT CAN CAUSE
SERIOUS WATER POLLUTION.

15
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Waste Oils

Waste oil burners

179 You can burn waste oils for heating on farms
provided that you obtain approval for the
installation of the burner to be used from the
local authority Environmental Health
Department. Under Part I of the Environmental
Protection Act 1990, such burners must comply
with the Secretary of State’s Guidance Note for
waste oil burners less than 0.4 MW and waste
oil or recovered oil burners less than 3 MW net
rated thermal input (paragraph 18).

NOTE: The design and construction of new or
substantially enlarged or reconstructed storage
facilities for storing more than 1500 litres (330
gallons) of oil to be burnt for agricultural
purposes must comply with the Control
of Pollution (Silage, Slurry and Agricultural
Fuel Oil) Regulations 1991 (as amended).
The Water Code gives further advice.
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Animal Carcases

Introduction

180 There are a number of ways to dispose of
animals and poultry that die on the farm. The
best way is to send them to a licensed knacker’s
yard or hunt kennel, authorised incinerator or
rendering plant. If a notifiable disease is
involved, disposal is subject to the State
Veterinary Service animal health controls.

181 Disposal methods on the farm, such as burial,
incineration or burning in the open may cause
water or air pollution, particularly if they are
not done correctly.

182 The Water Code gives advice on how to avoid
causing water pollution from burying carcases.
Consult the Environment Agency if there
is any doubt over the suitability of a proposed
burial site.

Never dispose of carcases in or near
watercourses, boreholes or springs. Apart from
being prosecuted for causing water pollution,
there is a serious risk of spreading disease to
animals on neighbouring farms.

Notifiable diseases

183 If you think that a notifiable disease has caused
ill health or death you must report it to the
Divisional Veterinary Manager at the local
Animal Health Office of the Ministry of
Agriculture Fisheries and Food or Welsh Office
Agriculture Department. Carcases should be
available for post-mortem examination in these
cases. Always consider the possibility of
anthrax if death is sudden or unexplained.

16
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Animal Carcases

Incineration

184 If animal carcases are burnt on farm it should
be done in an incinerator wherever possible. 

The incinerator used should be fitted with a
secondary combustion chamber so that high
temperatures can be achieved throughout
incineration to give complete combustion
of all products. Get advice about siting,
choosing, installing and running incinerators,
chimneys, associated buildings and carcase
storage facilities.

If you intend to install an incinerator designed
for, or to be operated at, loading rates of more
than 50 kg/hour, you must first get approval
for the installation of the appliance in question
from the local authority Environmental Health
Department under Part I of the Environmental
Protection Act 1990. It must comply with the
Secretary of State’s Guidance Note on animal
carcase incineration processes under one tonne
per hour (paragraph 18).

For units with a loading rate of less than 50
kg/hour, the Clean Air Act 1993 which
prohibits the emission of dark smoke from
chimneys and Part III of the Environmental
Protection Act 1990 which relates to statutory
nuisances still apply (paragraphs 7-10
and 14-16).

185 Incinerate dead animals as soon as possible. Do
not exceed the design loading rate of the
incinerator at any time.
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Open burning

186 Using suitable on-site incineration equipment is
strongly preferred to open burning.

187 Under the Clean Air (Emission of Dark Smoke)
(Exemption) Regulations 1969, emission of
dark smoke, caused by the burning of carcases
of animals or poultry which:

● have died or are reasonably believed to have
died because of disease; 

● or have been slaughtered because of disease; 

● or have been required to be slaughtered under
the Animal Health Act 1981;

is exempt from the prohibition in Section 1 of
the Clean Air Act 1993, provided that:

● there is no other reasonably safe and
practicable method of disposing of the matter; 

● and the burning is carried out under the direct
and continuous supervision of the occupier of
the premises concerned or a person authorised
to act on their behalf.

The Environmental Protection Act 1990, Part
III, which relates to statutory nuisances, still
applies (paragraphs 7-10).

If burning is essential, follow the general
precautions on open burning given in
paragraph 214. A shallow pit should be dug
with cross trenches to provide a good air
supply to the base of the fire. Use only dry
fuels which are not likely to produce dark
smoke and which burn easily. Do not use tyres
or liquids as a fuel and do not use the fire to
dispose of other materials not recommended
for burning. Gas-fired equipment may be used
to start the fire. Place the primary fuel in the
base of the fire and place the carcases on top.
Use enough fuel to ensure that the carcases are
completely burned. Do not overload the fire
with carcases. Burning should begin as early in
the day as possible.

Animal Carcases
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Fuels Produced On The Farm

Introduction

188 Straw and other crop residues can be used as
animal feed, for animal bedding and, where
markets exist, for paper pulp and for
manufacturing board. Excess amounts of straw
can be sold to other agricultural holdings or to
straw merchants. Residues can be mixed into
the soil. Generally the burning of crop residues
is banned, unless specifically exempted by the
legislation (see paragraph 204).

Straw and wood as fuels

189 Straw is a useful energy source and may
provide a cost-effective and environmentally
acceptable fuel for furnaces that are designed
to burn it. Other crop residues, wood and litter
from stock can also be used as alternative fuels.

Choosing equipment

190 Straw- or wood-fuelled furnaces should be
properly designed for the purpose and have
facilities to give adequate control over
combustion to prevent the production of dark
smoke. If units of over 400 kW (0.4 MW) net
rated thermal input are used, you must obtain
approval for the installation of the appliance in
question from the local authority
Environmental Health Department under Part I
of the Environmental Protection Act 1990. It
must comply with the requirements of the
Secretary of State’s Guidance Notes on
combustion of fuel manufactured from, or
comprised of, solid wastes in applications
between 0.4 and 3 MW net rated thermal input
(see Appendix II).

Chimney height approval may be required
under Section 14 of the Clean Air Act 1993 for
furnaces outside local authority authorisation.

17



58

Fuels Produced On The Farm

191 Equipment with a thermal input of less than
400 kW (0.4 MW) is still subject to the
provisions of the Clean Air Act 1993 which
prohibits the emission of dark smoke from
chimneys (paragraphs 14-16). Part III of the
Environmental Protection Act 1990, which
relates to statutory nuisances, also applies
(paragraphs 7-10).

Using and maintaining equipment

192 Efficient burning of fuel will prevent the
production of dark smoke. It is important to
choose suitable equipment and operate it
correctly. Automatic fuelling equipment that is
properly set up and maintained can provide the
most stable operating conditions and will
automatically provide the heat that is needed at
any particular time. 

193 Many boilers and heaters have a large chamber
and are designed to burn a single charge of
fuel. These units should be designed so that the
supply of primary and secondary air can be
controlled to give efficient burning of the large
charge of fuel without producing dark smoke.

194 Do not try to prolong the burning of a large
charge of fuel by reducing the air supply. This
will give inefficient combustion and cause dark
smoke. With large charge boilers, if heat is
needed over a long period, they should be used
in conjunction with water-based thermal
storage systems or the boiler itself should have
a large water content so that it stores the heat.

195 To avoid producing dark smoke, only burn
fuels that the burner is designed for and which
are recommended by the manufacturer. Do not
burn animal carcases, plastics, tyres or other
rubber materials in straw or wood burners.
Store fuel for the burner under cover. Always
make sure that the fuel is dry. Adjust the
primary and secondary air supply to give

efficient combustion and minimum dark
smoke emission.

196 Get burning equipment cleaned and serviced
regularly. Scrape or brush internal heat-transfer
surfaces to keep them in a clean condition and
free from char and other deposits. Do not carry
out uncontrolled burning of a charge of fuel in
the furnace to remove deposits of char from the
internal surfaces of the boiler, as this is likely to
produce dark smoke.

Using litter from poultry and other animals
as a fuel

197 If litter from poultry or animals is to be used as
a fuel in heating appliances for space heating or
agricultural processes, specialised equipment
designed for this type of fuel should be used.
Automatic fuelling should be part of the
system. Air supply for primary and secondary
combustion should be controlled to give high
combustion efficiency.
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198 The plant should be operated in a way which
minimises the emission of dark smoke.
Monitoring the appearance and smell of the
flue gases should be carried out at least once
a day.

199 If a unit of over 400 kW (0.4 MW) net rated
thermal input is used you must get approval for
installation of the appliance in question from
the local authority Environmental Health
Department under Part I of the Environmental
Protection Act 1990. It must comply with the
requirements of the Secretary of State’s
Guidance Note on combustion of fuel
manufactured from or comprised of solid
wastes in applications between 0.4 and 3 MW
net rated thermal input (see Appendix II).

200 Equipment with a thermal input of less than
400 kW (0.4 MW) still comes under the
provisions of the Clean Air Act 1993 which
prohibits the emission of dark smoke from
chimneys (paragraphs 14-16). Part III of the
Environmental Protection Act 1990, which
relates to statutory nuisances, also applies
(paragraphs 7-10).

201 If you wish to install heating systems fuelled by
straw, wood or animal litter heating systems
you will normally need professional help to
design such an installation.

Fuels Produced On The Farm
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Other Waste Materials

Introduction

202 Under the Clean Air Act 1993, it is an offence
to burn waste materials if the burning produces
dark smoke (paragraphs 14-16). Part III of the
Environmental Protection Act 1990, which
relates to statutory nuisances, also applies
(paragraphs 7-10).

203 If waste materials are to be burnt in an
incinerator which is designed or operated at
rates of more than 50 kg/hour, you must get
approval for the appliance in question from the
local authority Environmental Health
Department, under Part I of the Environmental
Protection Act 1990. It must comply with the
Secretary of State’s Guidance Note on general
waste incineration processes under one tonne
per hour.

Crop residues

204 The burning of cereal straw and stubble, the
residues of oilseed rape, field beans and peas
harvested dry is banned by the Crop Residues
(Burning) Regulations 1993, except in very
limited circumstances, e.g. for disease control
where a plant health order has been served.
When crop residues are burnt under an
exemption or where linseed residue is burnt,
the Regulations set out requirements about:

● the area to be burned; 

● firebreaks; 

● distances from vulnerable objects such as trees,
hedges, buildings; 

● days of the week and times for burning; 

● supervision and other safety requirements; 

18
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● notifying relevant authorities and neighbours; 

● incorporating ash after burning. 

Guidance Notes on the Regulations were issued
to all farmers in England and all cereal
producers in Wales in 1993.

205 The Clean Air Act 1993, the Health and Safety
at Work etc. Act 1974, the Highways Act 1980
and the Environmental Protection Act 1990
also apply.

206 Burning of broken straw bales and the residues
of other minor crops are not covered by the
Regulations. If you do need to burn these
residues, you should still follow the guidance in
paragraph 204. 

Wood waste

207 Wood waste is produced during forestry
operations, orchard pruning, demolition of
buildings, estate maintenance, and building
construction and maintenance.

208 Larger items of timber and waste wood can be
used as firewood. Therefore, it is preferable to
process these into burnable lengths for
domestic use or dispose of them to specialist
dealers in this material. Arrangements with
contractors for forestry work and woodland
clearance should include an agreement for the
disposal of any waste wood that is produced.

209 Trimmings from woodland or orchard pruning
may be converted to wood chips where
practicable. If they have to be burned, follow
the guidance in Section 17.

210 Under the Clean Air (Emission of Dark Smoke)
(Exemption) Regulations 1969, emission of
dark smoke caused by the burning of timber
and any other waste matter (other than natural

or synthetic rubber, or flock or feathers), which
results from the demolition of a building or
clearance of a site in connection with any
building operation or work of engineering
construction (within the meaning of Section
176 of the Factories Act 1961), is exempt from
the prohibition in Section 1 of the Clean Air
Act 1993, provided that the following
conditions are satisfied:

● there is no other reasonably safe and
practicable method of disposing of the matter; 

● and the burning is carried out in such a manner
as to minimise the emission of dark smoke; 

● and the burning is carried out under the direct
and continuous supervision of the occupier of
the premises concerned or a person authorised
to act on his behalf.

If in doubt, get advice from the Environmental
Health Department of the local authority
before burning any waste.

Other Waste Materials
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Paper sacks and other packaging

211 Where practicable, paper sacks and other
packaging that are not contaminated by
pesticides should be stockpiled and sent for
recycling, for example to a board mill. If
recycling is not possible, burn paper sacks
carefully in small quantities as long as this does
not cause a nuisance (paragraphs 7-10).

Litter from poultry and other animal litter

212Because litter from poultry or other animals
varies in its moisture content and composition,
it is difficult to burn except under closely
controlled conditions. Uncontrolled burning
will produce dark smoke and odour. Therefore,
do not burn poultry and animal litter in
the open.
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Burning In The Open

Good practice

213 Under the Clean Air Act 1993, it is an offence
to burn any material in the open on trade
premises if the burning produces dark smoke
(paragraphs 14-16). Part III of the
Environmental Protection Act 1990, which
relates to statutory nuisances, also applies
(paragraphs 7-10).

214 If burning in the open is the only practicable
method of disposal, take the following
precautions to prevent producing dark smoke
and causing a nuisance.

● Do not burn plastics, rubber, tyres or other
materials known to produce dark smoke.

● Avoid burning if it will cause a nuisance to
nearby residential areas.

● Materials should be dry and have a low
moisture content. Do not burn green
vegetation.

● Keep fires small and continually add
combustible material, minimising the depth of
the combustion area. Do not pile material high
on fires.

● Minimise the quantity of incombustible
material which is added to the fire. Wherever
possible keep incombustible materials separate
from the materials to be burnt.

● For better combustion, agitate the base of the
fire to improve the air supply. 

● If a fire produces dark smoke, don’t add any
more material that burns slowly.

19
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Safety precautions

215 Also take the following precautions to
minimise fire hazard.

● Build fires well clear of houses, other buildings,
overhead cables or flammable materials such as
stacks of straw, trees, hedgerows, ripe cereals
or stubble.

● Fires must not be lit near a public road. If the
fire, or smoke from it, causes injury,
interruption or dangers to road users, this may
be an offence under the Highways Act 1980.

● Do not burn materials in the open when it is
very windy or in a period of drought.

● Only light fires downwind of public highways,
houses, other buildings or inflammable
materials, so that the wind will carry any
sparks and smoke away from them.

● Tell the local authority Fire Service before
starting any substantial burning operations.

● Have a fire extinguisher and a supply of water
from a mains supply or bowser on hand in case
of an emergency.

● Burning should be carried out under direct and
continuous supervision of the occupier of the
premises or a person authorised to act on their
behalf. The only exception to this should be if
there is an emergency elsewhere on the farm
requiring immediate attention.

● Put out all fires before you leave them.

19
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Greenhouse Gases

Introduction

216 This section describes the greenhouse gases
emitted by agricultural systems and some steps
which can help limit the amount of gases that
are released.

217 Climate change is one of the biggest
environmental problems now facing the world.
The sun is the earth’s source of heat. Some of
the sun’s energy is absorbed by the surface of
the earth. In turn, the earth radiates the energy
back into space as infra-red radiation. Some of
the gases in our atmosphere can absorb this
infra-red radiation, and so prevent it leaving
the earth and its atmosphere. This acts as a
blanket and makes the earth warmer. This is
similar to the effect of glass in a greenhouse,
which lets the sunlight in but stops some of the
radiated heat from escaping. The gases which
cause this effect are therefore called greenhouse
gases. Most of these occur naturally in the
atmosphere, and produce a natural greenhouse
effect which keeps the temperature of the earth
about 30°C higher than it would otherwise be.

The greenhouse gases

218 The most important greenhouse gases are water
vapour, carbon dioxide, methane, nitrous
oxide, and a group of man-made gases such as
chlorofluorocarbons (CFCs). All the major
gases have natural sources, but human activity
increases the amount released. It is believed
that this pollution has added to the natural
greenhouse effect and will cause the
temperature of the earth’s surface to rise. This
could have major effects on the world; for
example, changes in sea level could cover low-
lying coasts, and changes in climate and
weather could damage agriculture and natural
systems. Because some of the greenhouse gases
last for a long time in the atmosphere,
it is important that any action to reduce 

20
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emissions of greenhouse gases is taken as early
as possible.

The UK has signed an international agreement
to return its greenhouse gas emissions to 1990
levels by 2000 and international negotiations
are underway to set a series of further
reduction targets for the years beyond 2000.

Figure 7 shows the relative importance of the three

main greenhouse gases emitted by UK agriculture. In

terms of global warming, methane is 21 times more

powerful than carbon dioxide, and nitrous oxide is

310 times more powerful than carbon dioxide over a

100 year period. The amount of carbon dioxide

produced as a by-product of fertiliser manufacture in

the UK is shown, but this carbon dioxide is not

produced directly by agriculture. Agriculture

produces about 1% of the carbon dioxide released in

the UK (as a result of fossil fuel use), 28% of the

methane and 58% of the nitrous oxide. Agriculture

therefore accounts for about 8% of total UK global

warming emissions.

Reducing emissions

219 As industrial emissions of greenhouse gases
reduce, attention will turn to agricultural
sources. This is particularly the case for
methane and nitrous oxide because agriculture
contributes significantly to national emissions
of these gases. There are some methods that
farmers can use to reduce the amount of
greenhouse gas emitted, many of which will
also save money.

Carbon dioxide

220 The most effective way of reducing carbon
dioxide emissions is to use energy more
efficiently and to exploit alternative non-fossil
fuels as sources of energy. Improvements in
energy efficiency can reduce farm running
costs. The following are important.

● Maintain engines by following the
manufacturers recommendations. A reduction
of 5-15% in fuel consumption can be obtained
by servicing air cleaners and fuel injectors
regularly.

● Choose tractors and machinery that are
suitable for the tasks they will be performing.
Use the lowest powered tractor capable of
doing the required job.

● Do not make unnecessary journeys and
cultivation passes.

20

Figure 7: Greenhouse gas emissions
from UK

*Contribution of methane (CH4), carbon dioxide (CO2),
and nitrous oxide (N2O) to global warming potential.
Derived from the National Atmospheric Emissions
Inventory 1994.
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● Maintain fixed equipment such as grain driers,
refrigerated stores and bulk milk tanks in good
condition and operate them efficiently.

● Reduce heat loss from heated buildings.
Unintentional ventilation of buildings can
waste a lot of heat. Effective insulation of
walls, roofs, and heating pipes can significantly
reduce the amount of heat that is lost.

● Heated glasshouses, mushroom houses and
polythene covered structures are major users
of energy. Economise on fuel by precise control
of the correct temperature regimes, using
thermal screens and correct maintenance
of boilers and burners.

● Consider the use of energy sources which are
not fossil fuels. There are opportunities for
using alternative energy sources, such as solar
heating, heat pumps, straw-burning boilers,
biogas from manure digestion, wind and water
power. These techniques may be cost effective
especially when the amount of energy needed is
consistent through the year. Each project needs
firstly to be critically assessed for its capital,
management and running costs. Further details
of some of these possibilities are given in
Section 17.

There are also potential commercial
opportunities to sell the energy from alternative
sources. Under the Non-Fossil Fuel Obligation,
electricity supply companies are required to
buy a proportion of their electricity from
alternative energy sources.

● Large amounts of fossil fuel are needed to
manufacture nitrogen fertilisers. Fertilisers
should only be used at the rates suitable for the
cropping situation. When calculating
application rates, take into account any organic
manures or sewage sludge applied to the land.
Make sure that fertiliser spreaders are properly

maintained and use suitable settings for
different types of fertiliser.

221 As well as by using fossil fuels, agriculture also
contributes carbon dioxide from the
breakdown of liming materials in the soil.
Limestone is composed of calcium carbonate
which releases fossilised carbon dioxide into
the atmosphere as it neutralises acidity in the
soil. Historic changes in land-use have also
resulted in the release of carbon dioxide.
Further emissions can be minimised by
avoiding the cultivation of land that has never
been cultivated, by avoiding conversion
of pasture to arable land, and by protecting
peat soils from degradation caused by drainage
and cultivation.

222 It is important not to confuse the permanent
release into the atmosphere of fossilised carbon
from fossil fuels and limestone with the carbon
dioxide that is recycled within agriculture and
the human and animal food cycle. As crops
grow, they absorb carbon dioxide from the
atmosphere, but a similar amount is released to
the atmosphere when the crop products are
used as food for animals or people; this part of
agriculture is not considered a net consumer of
carbon dioxide.

Methane

223 Methane is emitted by farm animals and the
excreta they produce. Direct losses of methane
from animals are due to fermentation caused by
bacteria in the stomach. Cows produce the most
methane per animal, followed by horses, sheep,
goats and pigs. Emissions from lactating dairy
cows are particularly high due to their greater
energy demands. In contrast, poultry do not
produce any methane directly, although a small
amount can be released from their excreta.
Research is being carried out on modified diets
for livestock to reduce emissions, although it is

20
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unlikely that these will result in significant
reductions in the near future.

224 A small amount of methane from agriculture is
released by bacteria in slurry and manure. This
is the natural but much slower equivalent of
the process which occurs in anaerobic digestion
(see paragraph 112). Methane produced from
controlled anaerobic digestion should be used
efficiently as an energy source. 

SAFETY NOTE: METHANE IS 
HIGHLY FLAMMABLE

Nitrous oxide

225 Nitrous oxide from agriculture is released from
nitrogen compounds in manures, fertilisers,
crops, and soils and watercourses. It is likely to
be produced in oxygen-free conditions. The
most effective ways for farmers to reduce
releases of this gas are to use nitrogen fertiliser
and manures efficiently so that crop
requirement is met while losses of nitrogen are
minimised. Nitrogen in animal diets should be
matched to animal requirement.

Chlorofluorocarbons (CFCs)

226 Apart from their effect as greenhouse gases,
CFCs also damage the ozone layer. This allows
more of the sun’s ultraviolet-B radiation (UVB)
to reach the earth’s surface. This could have
important economic and health effects, such as
increasing skin cancer, as well as damaging
crops, farm animals and wildlife.

227 CFCs are used in refrigeration equipment. Keep
refrigeration equipment properly maintained to
minimise the risk of leaks of refrigerant.
Whenever such equipment is serviced, make
sure that no refrigerant is lost. Do not allow
unused equipment to deteriorate on site. Get a

specialist contractor to take away the
equipment and safely remove the refrigerant, 
so that it can be recycled or destroyed.

Halons

228 Halons (chemicals similar to CFCs) also
damage the ozone layer. They are often found
in fire extinguishers for use on electrical fires.
Avoid releasing the gas from such extinguishers
unnecessarily. When they reach the expiry date
marked on them, or have been partly used,
dispose of them through the manufacturer or a
specialist contractor so that the halon can be
recycled or destroyed.

20
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Appendix I

E N V I R O N M E N T  A G E N C Y:  C O N TA C T  D E TA I L S

HEAD OFFICE
Rio House
Waterside Drive
Aztec West
Almondsbury
Bristol BS12 4UD
Tel: 01454 624400
Fax: 01454 624409

ANGLIAN
Kingfisher House
Goldhay Way
Orton Goldhay
Peterborough PE2 5ZR
Tel: 01733 371811
Fax: 01733 231840

NORTH EAST
Rivers House
21 Park Square South
Leeds LS1 2QG
Tel: 0113 244 0191
Fax: 0113 246 1889

NORTH WEST
Richard Fairclough House
Knutsford Road
Warrington WA4 1HG
Tel: 01925 653999
Fax: 01925 415961

MIDLANDS
Sapphire East
550 Streetsbrook Road
Solihull B91 1QT
Tel: 0121 711 2324
Fax: 0121 711 5824

ENVIRONMENT
AGENCY GENERAL
ENQUIRY LINE
Tel: 0645 333 111

ENVIRONMENT
AGENCY
EMERGENCY
HOTLINE
Tel: 0800 807060

SOUTHERN
Guildbourne House
Chatsworth Road
Worthing
West Sussex BN11 1LD
Tel: 01903 832000
Fax: 01903 821832

SOUTH WEST
Manley House
Kestrel Way
Exeter EX2 7LQ
Tel: 01392 444000
Fax: 01392 444238

THAMES
Kings Meadow House
Kings Meadow Road
Reading RG1 8DQ
Tel: 01189 535000
Fax: 01189 500388

WELSH
Rivers House/Plas-yr-Afon
St Mellons Business Park
St Mellons
Cardiff CF3 0LT
Tel: 01222 770088
Fax: 01222 798555
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Sources of information

Legislation: general and odours 

Animal Health Act 1981, SI 1981, Chapter 22,
HMSO (ISBN 0105422819)

Control of Pollution (Silage, Slurry and
Agricultural Fuel Oil) Regulations 1991
(amended) SI 1991, No 324, HMSO
(ISBN 0-11-013324-2) as amended by the
Control of Pollution (Silage, Slurry and
Agricultural Fuel Oil (Amendment))
Regulations 1997 SI 1997, No 547,
The Stationery Office (ISBN 0110640497)

Environment Act 1995, HMSO
(ISBN 0105425958)

Environmental Protection Act 1990,
Chapter 43, HMSO (ISBN 0 10 544390 5)

Factories Act 1961 Chapter 34, HMSO

Food and Environment Protection Act 1985
HMSO (ISBN 0-10-544885-0)

Greenhouse Gases. Refrigeration and air
conditioning CFC Phase-out, Advice on
Alternatives and Guideline for Users
Department of Trade and Industry
(DTI/Pub/1147/4K/1194)

Health and Safety at Work etc. Act 1974
Chapter 37, HMSO (ISBN 0105437743) 

Highways Act 1980 HMSO
(ISBN 0105466808)

Landfill Tax Regulations 1996 SI 1996,
No 1527 (ISBN 0110443810)

Sludge (Use in Agriculture) Regulations 1989 SI
1989, No 1263, HMSO (ISBN 0 11 0972635)

as amended by the Sludge (Use in Agriculture)
Regulations 1990 SI 1990, No 880, HMSO
(ISBN 0110038800)

Special Waste Regulations 1996 SI 1996/972,
as amended by the Special Waste (Amendment)
Regulations 1996 SI 1996/2019, The Stationery
Office, (ISBN 0110629418), and the Special
Waste (Amendment) Regulations 1997 SI
1997/251, The Stationery Office
(ISBN 0110638816)

Town and Country Planning (Assessment of
Environmental Effects) Regulations 1988 SI
1988, No 1199, HMSO (ISBN 0110871995) as
amended by SI 1990, No 367, HMSO
(ISBN 0-10-543-7743)

Town and Country Planning (General
Permitted Development) Order 1995 SI 1995,
No 418, HMSO (ISBN 011052506x)

Welfare of Livestock Regulations 1994 SI
1994, No 2126, (ISBN 0110451260)

Legislation: smoke pollution

The Clean Air Act 1993 HMSO
(ISBN 0105411930)

The Clean Air (Emission of Dark Smoke)
(Exemption) Regulations 1969 Statutory
Instrument No 1969/1263, HMSO

The Crop Residues (Burning) Regulations 1993
SI 1993, No 1366, HMSO (ISBN 0110343662)

The Environmental Protection (Prescribed
Processes and Substances) Regulations 1991
Statutory Instrument No 1991/472 as
amended, HMSO
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Secretary of State’s Guidance Notes:

Animal carcase incineration Processes under 
1 Tonne per Hour PG 5/3 (95), HMSO
(ISBN 0117531545)

Combustion of Fuel Manufactured from or
Comprised of Solid Waste in Appliances 

Between 0.4 and 3 MW Net Rated Thermal
Input PG 1/12 (95), HMSO
(ISBN 0117531960)

General Waste Incineration Processes under 
1 Tonne an Hour PG 5/4 (95), HMSO
(ISBN 0117531553)

Poultry litter Combustion Processes between
0.4 and 3MW Net Rated Thermal Input PG
1/9 (91), HMSO (ISBN 0117523992)

Production of Compost for Mushrooms PG
6/30 (92), HMSO (ISBN 0117526118)

Waste Oil Burners, less than 0.4 MW Net
Rated Thermal Input PG1/1 (95), HMSO
(ISBN 0117531944)

Waste Oil or Recovered Oil Burners, less than
3MW Net Rated Thermal Input PG 1/2 (95).
HMSO (ISBN 0117531952)

Wood Combustion Processes between 0.4 and
3 MW Net Rated Thermal Input (PG 1/8 (91),
HMSO (ISBN 0117524069)

Codes of Practice

Code of Practice for Agricultural Use of
Sewage Sludge Department of Environment,
1989, Revised 1996, WQI/96/99. Available
from DETR Publications Sales Centre
(Tel: 01709 891318 or Fax: 01709 881673)

Water Code (Code of Good Agricultural
Practice for the Protection of Water) (PB 0587)
MAFF, 1991, Revised 1998. Available free of
charge from MAFF Publications, Admail 6000,
London SW1A 2XX. Tel: 0645 556000

Soil Code (Code of Good Agricultural Practice
for the Protection of Soil) (PB 0617) MAFF,
1993, Revised 1998. Available free of charge
from MAFF Publications, Admail 6000,
London SW1A 2XX. Tel: 0645 556000

Code of Practice for the Safe Use of Pesticides
on Farms and Holdings, 1998, (PB 3528).
Available free of charge from MAFF
Publications, Admail 6000,
London SW1A 2XX. Tel: 0645 556000

MAFF Codes of Recommendations
for the Welfare of Livestock

Cattle 1983, PB0074
Domestic Fowls 1987, PB0076
Pigs 1983, PB0075
Sheep 1989, PB00078
Turkeys 1987, PB0077
Goats 1989, PB0081

Available free of charge from MAFF
Publications, Admail 6000,
London SW1A 2XX. Tel: 0645 556000

Greenhouse gases

This Common Inheritance. Britain’s
Environmental Strategy HMSO, 1990
(ISBN 0 10 112002 8)

Climate Change – The IPCC Scientific
Assessment edited by J.T. Houghton, G.J.
Jenkins & J.J. Ephraums, published for the
Intergovernmental Panel on Climate Change by
Cambridge University Press, Cambridge, 1990.
(ISBN 0521407206)
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Climate Change: The UK Programme. The
United Kingdom’s Second Report under the
Framework Convention on Climate Change
1997, The Stationery Office, (ISBN
0101355823)

Review of the Potential Effects of Climate
Change in the United Kingdom. United
Kingdom Impacts Review Group Second
Report Department of Environment, 1996,
HMSO, (ISBN 0117532908)

Refrigeration and Air Conditioning CFC Phase-
out. Advice on Alternatives and Guidelines for
Users Department of Trade and Industry
(Dti/Pub/1147/4k/11.94)

The Potential Effects of Ozone Depletion in the
United Kingdom. United Kingdom UVB
Measurements and Impacts Review Group
Department of the Environment, 1996 (ISBN
0117533130)

Other publications

British Standards 2742: 1969 Notes on the 
Use of Ringelmann and Miniature Smoke
Charts BSI. 

British Standard 5502: Buildings and Structures
for Agriculture Part 50: 1989, Code of Practice
for design, construction and use of reception
pits and storage tanks for slurry; Part 33: 1991,
Guide to the control of odour pollution BSI

Control of Pollution (Silage, Slurry and
Agricultural Fuel Oil) Regulations 1991 
(amended) GUIDANCE NOTES FOR
FARMERS Department of Environment,
WOAD, April 1997. Available from Room
A405, Department of the Environment,
Transport and the Regions, Romney House,
Marsham Street, London SW1P 3PY

Effluent Storage on Farms. HSE Guidance Note
GS12 (May 81)

Guidance Notes to Farmers When Burning
Crop Residues MAFF, 1993, PB1326. Available
free of charge from MAFF Publications,
Admail 6000, London SW1A 2XX.
Tel: 0645 556000

Planning Policy Guidance Note 7: The
Countryside – Environmental Quality and
Economic and Social Development (PPG7),
revised 1997, HMSO (ISBN 011753370x)

Poultry Litter Management, PB1739, MAFF,
1994. Available free of charge from MAFF
Publications, Admail 6000,
London SW1A 2XX. Tel: 0645 556000

Slurry Storage Systems. Health and Safety
Executive (Annex to AIC 1986/155)
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Index

Numbers in the index refer to paragraph numbers
e.g., 92 in the text. Definitions and descriptions 
in panel boxes in the text are denoted by page
numbers in a box e.g. 

A Above-ground circular stores 92

Additives for odour control 117-119

Advice 6

Aerobic treatment 108, 107-110

Ammonia 138-150

Anaerobic treatment 111-112

Animal carcases 180-187

Application of livestock wastes to land 30-56

B Band spreading 36, 46, 

Battery manure (see Poultry manures)

Bedding 59, 65-66, 70-71, 77

Best practicable means (BPM) 1, 10

Biological treatment of slurries 105-106

Broiler manure (see Poultry manures)

C Carbon dioxide 220-222

Carcases (see Animal carcases)

Cattle manure (see Solid manures)

Cattle slurry 42-50, 90-94, 98-119

CFCs 226-227

Clean Air Acts 1993 14-17, 173, 187, 202,
210, 213

17

17

Consultants (see Professional help)

Cow slurry (see Slurry)

Crop residues 204-206, 213-215

D Dairy farms 65-67

Dark smoke (see Smoke)

Dirty water 63, 67, 51-53, 125

E Environmental assessment 13, 126

Environmental Health Officer (EHO)
6, 7-9, 17, 28-29, 121

Environmental Protection Act 1990
7-10, 18, 121, 153, 173, 179, 

184, 190-191, 199-200, 202-203, 213

F Farmyard manure (see Solid manures)

Feeds 78-79

Fines 10

G Greenhouse gases 216-228 

H Hedge trimmings 207-210, 213-215

I Incineration 184-185, 189-191

Injection (see Soil injection)

Irrigators 51-53

L Land application
(see Application of wastes to land)

Legislation 7-13, 18, 121, 204-206

68
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Index

Livestock buildings

● siting 126-132

● new 11-13, 132

● odour control 57-84

● cleaning 60-67

● dairy 65-67

● pig 68-73

● poultry 74-77

● ventilation 61-62

M Manures (see Solid manures)

Mechanical separation of slurry 93, 100-104

Methane 223-224

Milk 52, 79, 91

Mushroom compost 120-125

N Nitrous oxide 225

O Odours

● application of livestock
wastes to land 30-56

● causes 21-25

● complaints 21-23, 28-29

● concentration

● dairy buildings 65-67

● feeds 78-79

● general control 26-29, 32-33

● housed livestock 59

● measurement

● milk 79

● mushroom compost 120-125

● open concrete 63

13

13

29

● pig units 68-73

● poultry manure storage 95-97, 123

● poultry units 74-77

● silage 81-84

● siting of livestock buildings and
stores 126-132

● slurry storage 90-94

● solid manure storage 87-89

● swill 80

● treatment of livestock wastes 98-119

● treatment of odorous air 116

● ventilation of buildings 61-62

Open burning 151-156, 173, 186-187,
202-212, 213-215

P Paper waste 211, 213-215

Parlour washings 67

Pig manure (see Solid manures)

Pig slurry 42-50, 72-73, 90-94, 98-119

Pig units 13, 68-73

Planning permission 11-13, 126-132

Plastics materials 163-173

Poultry manures 54-56, 61-62, 76-77,
95-97, 191-201, 212

Poultry units 13, 74

● caged laying 75-76

● deep litter 77

Prescribed processes 18, 121, 179, 184-185,
190-191, 204, 

Professional help 6, 10, 28

7
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R Recycling 154, 157-162, 165-172, 178

Rubber 174-176

S Separation of slurry (see Mechanical separation)

Sewage sludge 41

Silage 52, 81-84, 91

Siting of livestock buildings/stores 126-132

Slurry (see Cattle slurry or Pig slurry)

Smoke

● animal carcases 180-187

● avoiding 20-29

● burning in the open 213-214

● crop residues 204-206

● definition

● legislation 8, 14-17, 153

● paper waste 211

● plastic materials 163-173

● poultry litter 188-201, 212

● rubber 174-176

● straw (fuel) 188-196

● tyres 174-176

● waste oil 177-179

● wood (fuel) 188-196

● wood wastes 207-210

Smoke control areas 17

Smoke nuisance (see Smoke)

Soil injection 36, 47-49, 17

46

Solid manures 54-56, 70-71, 87-89, 120-125

Spreading machinery 32-34, 42-50

Sprinklers 51-53

Storage/handling

● manures 85-89

● slurry 32, 65-69

● poultry manure 95-97, 123
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