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Introduction

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

It 15 not a starutory 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 abour what the law requires contact
the local authority Environmental Health
Department.

- 2 The Code describes the main causes of air
pollution from different agriculrural 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 the Code.

I
Ilﬂi::

-} This Code does not give advice on noise,
spray drift from pesticides or air pollution
caused by dust. You should read the Code of
Good Agricultural Practice for the Protection
of Water if there is also a risk of causing
water pollution from any particular
agricultural activity.




Introduction

Air pollution problems

4 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 2 to 8 of this
Code.

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 ro avoid producing
dark smoke or causing smoke nuisance when
burning is given in Secrions 9 to 17 of this
Code.

Agricultural activities can give off various
gases which help to cause atmospheric
problems. Advice on how to minimise the
amount of gases given off 15 given in this
Code. Ammonia, which contributes to
making soils acid is covered in Sections 2 to
8, along with odours. Section 18 covers
greenhouse gases which contribute ro global
warming - carbon dioxide, methane, nitrous
oxide and chlorofluorocarbons (CFCs).

Laws controlling air pollution - general

The local authority Environmental Health
Department is responsible for enforcing
legislation on odour nuisance and smoke.
Under Part 111, Section 79, of the
Environmental Protection Acr 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 emirtted 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.

Any animal kept in such a place or manner as
to be prejudicial to health or a nuisance.

Any other marter declared by any enacrment
to be a statutory nuisance.

Where a local authority Environmental
Health Department 1s sacisfied that a
statutory nuisance exists, or is likely to occur
or recur, it has a duty to serve an abatement
notice under Part 11, Secrion 80 of the Act
requiring:

The abatement of the nuisance or prohibiting
Or Testricting its OCCUrrence or recurrence.

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 acrion taken by a local authority,
any person aggrieved by a statutory nuisance
can take proceedings in a Magistrates’ Court.
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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 thar 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 o
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 consulr a
suitably experienced lawyer if difficulties
arise, and should certainly do so if you are
served with an abatement notice.

Hling 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
Development Order 1988 (the GDO) sets out
certain types of development which may be
carried out on agricultural land withour
planning permission. However, you will need
planning permission for certain new facilities
(such as livestock buildings, slurry storage
and sewage sludge faciliries), 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 potenrial odour problems coming
from new livestock buildings or waste storage
facilities being built close to housing
developments.

12

13

Intraduction

For livestock buildings, slurry stores and
sewage sludge facilitics which do nor require
planning permission under the GDO, a prior
notification system is now in force. You must
notify the local planning authority of such
developments. 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 obrained.

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). Under current
planning regulations, new units of this size
will almost certainly need planning
permission. You should 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 eg, emissions of offensive odours,
and the measures to be taken to reduce these
effects.
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General Principles

Introduction

This Section describes the main causes of
complaints abour odours, outlines the sources
of odours and how they can be measured. It
also defines good agricultural pracrice to
minimise odour problems. Ammonia is
included in rthis Section because methods of
controlling odour generally reduce the release
of ammonia.

Causes of odour problems

Complaints from the public about odours
caused by agriculture and industry are
recorded and reported every year by the
Institution of Environmental Health Officers.
Mumbers of agricultural odour complaints
can be looked at in two ways: by animal type
or by source point.

The number of complaints varies considerably
with the type of animal. In the years 1987/88
to 1989/90 pigs were on average the cause of
630 justifiable complaints annually (47%),
poultry 339 (25%), cattle 298 (22%) and
horses kepe for riding 95 (7% ).

_In the same years the spreading of slurry or

manure was on average the major source of
justifiable complaints about odours from
agriculture at 613 annually {(44%), followed
by farm buildings 350 (25%), slurry or
manure stores 289 (21%}, animal feed
products (swill boiling) 74 (5%) and silage
clamps 56 (4% ).

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.
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General Principles

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.

Ammonia

Livestock production is the major source of
ammaonia in the atmosphere, mainly arising
from livestock buildings, waste stores and
spreading wastes on land. Loss of nitrogen as
ammonia reduces the potential value of the
waste as a fertiliser. Following deposition to
land as a gas or as ammonium salts in
rainfall, ammonia can have effects on natural
vegetation, These include direct damage to
plants and changes in the sort of plants
present in heathland due to the enrichment of
the soil with nitrogen and acidification of
soils. Acidification may cause long rerm
damage to trees.

Minimising odours by good agricultural
practice

It is not possible to avoid all odours from
agriculture, because often the right technigues
do not exist. Even where there is a solurtion,
the cost may sometimes be too high. This is
recognised by the legislation which refers to
“best practicable means”, which rakes
financial implications into account.

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 practical, stop it
entirely. This is done by firstly reducing the
amount of odour coming from the source and
then allowing air movement and distance to
reduce any problem, by diluting the odour.

4

28 You should carry out good agricultural

practice as described in the following Sections
of this Code:

Section 3 describes good agricultural pracrice
to minimise odour nuisance from housed
cartle, pigs and poultry.

Section 4 describes good agricultural practice
to minimise odour nuisance during the storing
and handling of slurry or manure.

Section 6 describes good agriculrural pracrice
to minimise odour nuisance from the
spreading of livestock wastes on agriculural
land.

In situations that could be particularly
sensitive, you may need to go beyond good
agricultural practice and wse more rnigorous
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 may need to get the advice of an
independent consultant.

If an odour complaint has been made to the
local authority Environmental Health
Department and they decide the complaint is
justifiable, then you should take the following

steps:

Firstly, discuss the matter with the
Environmental Health Department and find
out the cause and source of the odour causing
the complaint.

Secondly, compare the management practices
and systems which you use for housing
livestock, handling and storing manure or
slurry, and spreading livestock wastes, with
those ser our in Sections 3, 4 and 6 of this
Code. Make any changes that are needed.
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Housed Livestock Systems

Introduction

This Section describes good agriculrural
practice to avoid odour nuisance from housed
cattle, pigs and poulery. It also covers silage
making.

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

General points of good practice

There are a number of general points of good
practice which should be followed:

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

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

Remove and dispose of all dead animals,
birds and foetal remains as soon as possible.
(For safe methods of disposal see Section 14
of this Code, and Section 12 of the Code of
Good Agricultural Practice for the Protection
of Warer).

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

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.
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Housed Livestock Systems

Cleaning buildings

Livestock buildings need to be cleaned
regularly.

It livestock are produced in batches,
thoroughly clean and disinfect buildings after
cach batch of 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 barches,
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.

Open concrete areas

Keep areas of concrete which livestock use to
the minimum necessary as these areas will be
fouled by manure. Pipe or channel waste
water rather than letting it flow across open
concrete. Informartion on the disposal of dirty
water from buildings and yards is given in
Section 4 of the Code of Good Agricultural
Practice for the Protection of Warter.

Cattle

The space allowances and amount of bedding
for cartle should meet the MAFF Code of
Recommendations for the Welfare of Cartle.
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.



Housed Livestock Systems

36 Providing cubicles of suitable dimensions for

R
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the size of the cows is crucial for maintaining
the cleanliness of the animals. Keep cubicles
well maintained. Unless you use mars, you
should keep bedding clean and topped up
daily.

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

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.

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

Pigs — general

The space allowances for lying areas should
meet the recommendations set our in the
MAFF Code of Recommendations for the
Weltare of Pigs. Suitable extra space should
be given for exercise and dunging.

Odour problems are minimised if pens are
kept clean. Dirty pens can be caused by a
number of factors including poor
management 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 contribure to dirty
pens.

16

Pigs — solid manure systems

40 Bedded systems often don’t absorb all the

4+

4

43

effluent produced. Appropriately placed
drainage and suitably sized and construcred
collection tanks should be part of such
systems. Effluent should not be allowed to
flow across open concrete.

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

Pigs — slurry systems

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

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 — general ="

Increasing stocking density increases odour
production. Follow the recommended space
allowance in the MAFF Code of
Recommendations for the Welfare of
Domestic Fowls. The type of feed, the
humidity in the building and the amount of
litrer, if used, all contribute to the amount of
odour produced. To reduce odour maintain
any manure stored within the house in a dry
condition.



g Frequently removing the manure which is
~ collected on belts beneath cages to a stare 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. Do not add
water to poultry manure as this can result in
strong, unpleasant odours.

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

46 If the manure is stored beneath the caged

~ area, air drying 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.

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. The following
points will help to achieve this:

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

® A well designed ventilation system should be
provided.

17

Housed Livestock Systems

Direer 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 ar the correct height by
frequently adjusting them to bird eve level to
avoid spillage and wet litter.

The number of birds in the space available
should be in line with the MAFF Code of the
Recommendations tor the Weltare of
Domestic Fowls. This will prevent over-
loading the litrer. Litter should be 10-15cm
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 resule in the manure being greasy, causing
capping of the litter and odour production.
Rations should be adjusted o minimise this
problem if it accurs,

Ventilation of livestock buildings

Ventilation systems in livestock buildings
have rwo functions: firstly ro control
temperature and humidity and limir the
concentration of poisonous gases, and
secondly to make sure thar 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
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Housed Livestock Systems

fans and check that they are running at the
correct airflow for the numbers and weight of
animals present.

The position and design of ventilation outlets
will affect the dilution of odours 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.

Biological treatment of odorous air

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 pear and heather or lightly packed
soil.

At the moment, costs of buying and running
these air cleaning devices are likely to be too
high to be considered as a practical method
of controlling odour from most livestock
buildings.

Feeding and food Si.'.ﬂl'ﬁ ————
51 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.

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

SAFETY NOTE: DO NOT ALLOW EFFLUENT FROM
SWILL OR WHEY TANKS AND FROM ENSILED
FRODUCTS TO ENTER SLURRY CHANNELS AS THIS
MAY CAUSE LETHAL GASES AND ODOURS TO BE
RELEASED.
53 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.

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.
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Silage

4 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.

- You should take the following precautions to

control odours 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 slurry spreader
suitable for the area which effluent will be
spread on (see Section 6). 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 7 of the Code of Good
Agricultural Practice for the Protection of
Water).

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 MOTE: ADDING SILAGE EFFLUENT TO
SLURRY PRODUCES LETHAL GASES AND STRONG
ODOURS VERY QUICKLY. MEVER ADD SILAGE

EFFLUENT TO SLURRY IN CONFINED SPACES OR IN

BUILDINGS.

_— :
36 The design and construction of new,

substantially enlarged or substantially
reconstructed silos and effluent tanks must
comply with the Control of Pollution (Silage,
Slurry and Agricultural Fuel Oil) Regulations
1991.

a7
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Housed Livestock Systems

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. Caretul use of this technique can help
to limit the amount of odour released.

Effect of housing on ammonia emissions

Approximately 35% of ammonia emissions
from agriculture in the UK are from livestock
buildings. Measurements have shown that
ammonia losses are increased if the walls and
floors are constantly covered with lavers of
faeces or urine. The depth is less important
than the surface area. Removing slurry
frequently by flushing or scraping and
washing floors will help control ammonia
emissions from cattle and pig buildings.

For poultry, the r.'!p:id air dr}'ing of drupping!\.
in laying houses and the maintenance of dry,
crumbly litter in broiler houses will reduce
ammonia loss.
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Storing Slurry and Manure

Introduction = —

60 This Section describes good agriculrural

61

practice for the design and management of
manure and slurry stores in order to reduce
potential odour nuisance,

Storage of manures and slurries is also one of
the most important ways of avoiding warer
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 2 and 3 of the
Code of Good Agricultural Practice for the
Protection of Water.

Solid manure storage

To minimise odours from manure stores, you
should encourage natural composting to take
place within the store by helping air to
penetrate into the bulk of the manure. Make
sure that there is enough bedding in the mix
to allow air to penetrare.

The design of the store is also important. 1f
the store has walls, preferably they should be
constructed so that there is a series of gaps at
least 25mm wide to allow air into the
manure. It is also preferable to have low,
long, narrow stores, no more than 10-15m
wide and no rtaller than 3m high. A series of
stores will mean that one store can be filled
and left to compost for a period of time while
a second 15 filled.

You should provide a way of safely collecting
and containing any run-off from the store, to
avoid causing water pollution (see the Code
of Good Agricultural Practice for the
Protection of Warter).
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Storing Slurry and Manure

Storage of slurry and dilute effluents

The design and construction of new,
substantially enlarged or substantially
reconstructed slurry stores must comply with
the Control of Pollution (Silage, Slurry and
Agriculeural Fuel Oil) Regulations 1991, The
Code of Good Agricultural Practice for the
Protection of Water 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 8 of this Code.

Do not add feeds such as milk or whey or
silage effluent to slurry or dirty warer if there
15 a ]'ui!;h risk of causing odour problems
because of the location of the slurry store, or
from spreading the waste. Where practicable,
vou should conrain silage etfluent in a
separate collection tank.

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

If slurry is frequently agitated in store there
will be a frequent release of odours. If
possible, above ground circular stores locared
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 rank is going
to be emptied.






Producing Compost for Mushrooms

Introduction

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

Production of compost on which mushrooms
will be grown is a ‘prescribed process’ and
requires an authorisation from the local
authority Environmental Health Department,
under Part | of the Environmental Protection
Act 1990 (see paragraph 18). This will be
based on the Secretary of Stare’s Guidance
Note on production of compost for
mushrooms. The Note 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. Thar is to say if
compost is produced and used at the same
locarion and by the same grower for growing
mushrooms, or produced art one location and
transferred to another location for use by the
same Erower, the pProcess 15 exempt.

Processes at locations which are exempt are
still subject to Part 111 of the Environmental

Protection Act 1990 which relares to statutory

nuisances (paragraphs 7-10).

13
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Land Spreading of Livestock Wastes

This Secrion describes factors which affect the
amount of odour emitted by spreading
livestock wastes on land. It describes good
agricultural practice and the choice of
spreading machinery to minimise odour
nuisance.

Odours released during spreading of livestock
wastes to land cause about 4% 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 weather, type of waste, and
method of spreading.

- Factors which affect levels of odour emitted
~and its dispersal

Generally, the highest odour emissions occur
while spreading of waste is actually raking
place. With convenrional splash plate
spreaders, the odour concentration can be 7
to 15 times greater during spreading than
immediately afterwards. Odour emission
during the next 8 to 12 hours may also be
high enough to cause a nuisance.

B2 A number of factors affect the amount of

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 (paragraphs 87
and 92-100).
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Land Spreading of Livestock YWastes

Irrigation of liquid wastes

Dilute effluents and separated slurry are
usually applied using sprinklers or travelling
irrigators. A detailed description of such
systems is given in Section 4 of the Code of
Good Agricultural Practice for the Protection
of Warer.

Odour problems can arise 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 must be taken to avoid nuisance
when such liquids are spread.

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.

30

Spreading solid manures = =

104 Spreading solid manures, including mixtures

105

106

of bedding and manure, poultry manure,
solids from weeping wall stores, and the
solids from mechanical separarors, can
sometimes produce as much odour as
spreading slurry. Because the material is solid,
it cannot be applied by injection which would
reduce the release of odour.

Wherever possible, store manure in a way
that will encourage natural composting. This
process, when carried out correctly, as
outlined in Section 4, reduces the
concentration and offensiveness of odour
released during spreading,.

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.
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Treatment of Livestock Wastes

e

) " This Section describes methods of treating

livestock wastes to give further reductions in
odour emissions during storage and spreading
beyond those that would result from the good
practice described in Sections 4 and 6 of this
Code.

Biological treatment of livestock wastes and
odour emissions from buildings is a step
beyond currently accepred good agricultural
practice. However, the use of these techniques
may be necessary in exceprional situarions.

Aerobic and anaerobic treatment can be
expensive, as the costs of buying and running
the trearment 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.

The type and degree of treatment thar 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 page 13 for definition of
odour concentration).
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Siting of Livestock Buildings, Manure
and Slurry Stores

Introduction

126 When you are planning the location of new

I 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. By law
you need to get planning permission for
livestock buildings and any structures
intended to contain slurry or sewage sludge
sited within 400m 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 Development
Order 1988, a prior notification system is
now in force. You must notify the local
planning authority of such developments. 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 paragraphs 11-13 of
this Code.

~ Factors affecting odour problems

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

facrors include:

® the distance from neighbouring properties and
the local topography;

® the number and tvpe of stock;
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Siting of Livestock Buildings, Manure and Slurry Stores

the prevailing wind direcrion 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.

Good management of livestock housing and
manure stores which takes account of the
facrors outlined in Sections 3 and 4 of this
Code 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 thar
odours are carried away from housing. You
may need specific advice on weather
influences such as wind direcrion,
atmosphenc stablity 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 to 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 =
131 A large number of existing livestock units and
existing waste storage facilities are situared
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.
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General Principles

This parr 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.

134 Under the Clean Air Acts 1956 or 1968 it is

&l

an offence to burn any material which
produces dark smoke unless an exemption
applies (paragraphs 14-16). Part Il 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).

Minimise the need to burn waste materials
by:

Firstly, reducing the use of materials if
possible.

Secondly, recycling materials where
appropriate.

Thirdly, using alternative environmentally
acceptable methods of disposal wherever this
is practicable, as set out in Sections 11 to 16.
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Reducing the Yolumes of
Waste Materials for Disposal

Reducing waste

USI'I'IR materials, packagmg and cquipnwm
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

130 You should recycle wastes on the holding by

141

re-using materials wherever practicable. Some
wastes can also be recycled by specialist
operators. For this, different waste materials
usually need to be sorted out, and stockpiled
in good condition for them to be collected or
delivered to the operator. Some local
authorities and commercial companies also
run recycling programmes.

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 warer pollution
and producing odours and harmful gases.
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Plastic Materials

Introduction
145 Do nor 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.

446 If you burn plastics in an incinerator, the

| installation may require authorisation by the
local authority under Part 1 of the
Environmental Protection Act 1990
(paragraph 185).

—Repeated use of plastics

147 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.

i‘!ﬂ 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 re-use items such as
crop covers for mulching.

~Alternative uses

gﬂ If a plastic material cannot be re-used for its
original purpose, try hard to make use of it
tor other things. However, never use
containers thar have held agricultural
chemicals and persistent, poisonous or
harmful substances for any other purpose.
{See paragraph 171 of the Code of Practice
for the Safe Use of Pesticides on Farms and

Holdings).
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Tyres and Rubber

Dark smoke risk

156 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.

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

Disposal off the farm

158 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 ger special permission from the site

aoperator.
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Waste Qils

Sources

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

Collect used oil drained from machinery
during routine servicing and store it in
suitable leak-proof containers. Store surplus
oil in a central store and dispose of it to
waste oil dealers. Different types of oil should
be kept separate.

MOTE: NEVER DISPOSE OF WASTE DIL INTO
SOAKAWAYS, WATERCOURSES, DRAINS OR SEWERS
AS IT CAN CAUSE SERIOUS WATER POLLUTION.
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Animal Carcases

Introduction — -

There are a number of ways to dispose of
animals that die on the farm. The best way is
to send them to a licensed knackerman,
licensed landfill site or licensed incinerator
operator. If a notifiable disease is involved,
disposal is subject to the MAFF State
Veterinary Service animal health controls.

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.

164 The Code of Good Agricultural Practice for

165

the Protection of Warer gives advice on how
to avoid causing water pollution from
burying carcases. Consult the National Rivers
Authority 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 you
spreading disease to animals on neighbouring
farms.

Notifiable discases

If you think that a notifiable disease has
caused ill health or death you must report it
to the Divisional Veterinary Officer 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.



Animal Carcazes

Incineration

166 If animal carcases are burnt on farm it should
be done in an incinerator wherever possible.
The incinerator used should be firted with a
secondary combustion chamber so that high
temperatures can be achieved throughour
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 ar loading
rates of more than 50 kg/hour you must first
get approval for the installation of the
appliance in question from the local authoriry
Environmental Health Department under Part
| of the Environmental Protection Act 1990. It
must comply with the Secretary of Stare’s
Guidance Note on animal carcase incineration
processes under 1 tonne an hour (paragraph

18).

For units below 50 kg/hour the Clean Air Act
1956 which prohibits the emission of dark
smoke from chimneys and Part 111 of the
Environmental Protection Act 1990 which

relates to statutory nuisances still apply
(paragraphs 14-16 and 7-10).

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







Fuels Produced on the Farm

Introduction

170 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 ro other agricultural
holdings or to straw merchants. Residues can
be mixed into the soil. The burning of crop
residues will be banned before the 1993
harvest unless specifically exempted by the
legislation (paragraph 186).

Straw and wood as fuel

171 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

172 Straw or wood fuelled furnaces should be
properly designed for the purpose and have
facilities to give adequate control over
combustion in order to prevent the
production of dark smoke. If units of over
400 kW (0.4 MW) 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 | of the
Environmental Protection Act 1990, It must
comply with the requirements of the Secretary
of State’s Guidance Notes on either straw
combustion processes between 0.4 and 3 MW
net rated thermal input or wood combustion
processes between 0.4 and 3 MW net rated
thermal input, depending on the fuel used
{paragraph 18).
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Fuels Preduced on the Farm

Chimney height approval may be required
under Section 6 of the Clean Air Act 1968.

Equipment with a thermal input of less than
400 KW (0.4 MW is sall subject to the
provisions of the Clean Air Act 1956 which
prohibits the emission of dark smoke from
chimneys (paragraphs 14-16). Part [II of the
Environmental Protection Act 1990, which
relates to statutory nuisances, also applies
(paragraphs 7-10).

Using and maintaining equipment

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 hear that is needed
ar any particular time.

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.

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 hear.

54

177 To avoid producing dark smoke only burn

178

fuels thar 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.

Ger 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 o
remove deposits of char from the internal
surfaces of the boiler, as this is likely to
produce dark smoke.
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Other Waste Materials

Introduction

184 Under the Clean Air Act 1956 or 1968 it is an

185

186

offence to burn waste materials if the burning
produces dark smoke (paragraphs 14-16). Part
11 of the Environmental Protection Act 1990,
which relates to statutory nuisances, also
applies (paragraphs 7-10).

If waste materials are to be burnt in an
incinerator which is designed or operated at
rates of more than 25 kg/hr, you must get
approval for the appliance in question from
the local authority Environmental Health
Department, under Part | of the
Environmental Protection Act 1990. It must
comply with the Secrerary of State’s Guidance
Note on general waste incineration processes
under 1 ronne an hour.

Crop residues

The burning of cereal straw and stubble, the
residues of tield peas and beans harvested dry,
linseed and oil seed rape is controlled by the
Crop Residues (Restrictions on Burning) {No
2) Regulations 1991. Included in these
Regulations are 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, notifying relevant authorities
and neighbours, and incorporating ash after
burning. Guidance MNotes on the Regulations
were issued to all farmers in England and all
cereal producers in Wales in 1991 .



iE? The Clean Air Act 1968, the Health and

~ Safety at Work ete Act 1974, the Highways
Act 1980 and the Environmental Protection
Act 1990 also apply.

188 After 1992, there will be a general ban on the
~ burning of crop residues. Exemptions will be
granted for the burning of residues from
lavender, hops, potatoes, herbage seed and
reeds. There may be other exemptions in
certain circumstances and the above controls

{or equivalent) will continue to be used.

Wood waste

189 Wood waste is produced during forestry

~ operations, orchard pruning, demolition of
buildings, estate maintenance, and building
construction and maintenance.

190 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.

191 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.

gﬂ 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 martter (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
enginecring construction (within the meaning

Other Wasee Materials

of Section 176 of the Factories Act 1961), is
exempt from the prohibition in Section 1 of
the Clean Air Act 1968, provided thar the
following conditions are satisfied:

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

and the burning is carried our in such a
manner as to minimise the emission of daek
smoke;

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

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

Good practice

195 Under the Clean Air Act 1968 ir is an offence
to burn any material in the open on trade
premises if the burning produces dark smoke
(paragraphs 14-16). Part Il of the
Environmental Protection Act 1990, which
relates to statutory nuisances, also applies
(paragraphs 7-10).

196 If burning in the open is the only pracricable

~ method of disposal, take the following
precautions to prevent producing dark smoke
or 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
maoisture content. Do not burn green
vegetation.

® Keep fires small and concnually add
combustible material, minimising the depth of
the combustion area. Do not pile marerial

high on fires.

@ Minimise the quantity of incombustible
material which 1s added to the fire. Wherever
possible keep incombustible materials separate
from the matenials to be burnt.

® For berter 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.
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Greenhouse Gases

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

199 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 1s 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

200 Many gases can absorb infra-red radiation ro

~ some extent. The most important greenhouse
gases are water vapour, carbon dioxide,
methane, nitrous oxide, and
chlorofluorocarbons (CFCs) (Figure 6). The
natural greenhouse effect is essential to life
but human activity causes the release of extra
greenhouse gases. It is believed that these
extra gases will increase the greenhouse effecr,
causing the earth’s surface to warm up even
more which could have major effects on the
world. Changes in sea level could cover low-
lying coasts, and changes in climate and

63







It is impossible to prevent all emissions of
greenhouse gases from agriculture. There are,
however, some methods that farmers can use
to reduce the amount emitted, many of which
will also save money.

202 It is important not to confuse the carbon

dioxide thar is recycled within agriculture and
the human and animal food cycle, with the
permanent release into the atmosphere of
fossilised carbon from fossil fuels and
limestone. As crops grow, they absorb carbon
dioxide from the atmosphere, but an equal
amount 1s released to the atmosphere when
the crop products are used as food for
animals or people, so thar agriculture cannot
be considered a net consumer of carbon
dioxide. However, if agricultural products are
used as fuels instead of fossil fuels, there is a
net reduction in the amount of carbon
dioxide generated.

E As well as by using fossil fuels, agriculture

also contribures carbon dioxide from the
breakdown of liming materials in the soil.
Limestone 1s made from calcium carbonarte
which releases fossilised carbon dioxide into
the atmosphere as it neutralises acidicy in the
soil.

204 The most effective way of redicing carbon

dioxide emissions is to use energy more
efficiently and to exploit alternative non-fossil
tuels as sources of energy. Improvements in
energy efficiency can reduce farm running
costs. The following are important:

Greenhouse Gases

Maintain engines by following the
manufacturers recommendations. A 5 ro 15%
reduction in fuel consumption can be
obtained by servicing air cleaners and fuel
injecrors regularly,

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

Do not make unnecessary journeys and
cultivation passes.

Maintain fixed equipment such as grain
driers, refrigerated stores and bulk milk ranks
in good condition and operate them
efficiently.

Reduce heat loss from heated buildings.
Unintentional ventilation of buildings can
waste a lot of hear. Effective insulation of
walls, roofs, and heating pipes can
significantly reduce the amount of hear thar 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 crivically
assessed for its capital, management and
running costs. Further details of some of these
possibilities are given in Section 15.
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Greenhouse Gases

There are also porential commercial
opportunities to sell the energy from such
sources. Under the Non-Fossil Fuel
Obligation, electricity supply companies are
required to buy a proportion of their
electricity trom 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 thart fertiliser spreaders
are properly maintained and use suitable
sertings for different types of fertiliser.

Methane

The major source of methane loss in UK
farming is from ruminant animals and stored
slurry. Research is being done on modified
diers for livestock that may minimise
emissions, although in UK conditions it is
unlikely that these will result in significant
reductions. Installation of an anaerobic
digestion system which makes use of methane
produced from slurry (paragraphs 121 and
122) reduces methane losses to air.

Mitrous oxide

Nitrous oxide from farms comes from the
reaction of nitrogen compounds in manures
and soils especially in oxygen-free conditions.
The most effective way for farmers to reduce
releases of this gas is to avoid excess use of
nitrogen fertiliser and manures and make sure
that they are not applied to waterlogged soils.

(1]

Chlorofluorocarbons (CFCs)

207 Apart from their effect as greenhouse gases,
CFCs may also cause the ozone layer around
the carth to thin out. This allows more of the
sun’s ultraviolet-B radiation (UVB) to reach
the carth’s surface. This could have important
economic and health effects as UVB radiation
can lead to increased numbers of human eye
disorders and skin cancer, as well as
damaging crops, farm animals and wildlife.

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

209 CFCs are also used in halon fire extinguishers
which are often kept for use on electrical
fires. When such extinguishers reach the
expiry date marked on them or have been
partly used, dispose of them through the
manufacturer or a specialised contractor so
that the halon can be recycled or destroyed.

































