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ABSTRACT

Poultry meat is very popular in Ireland because of low cholesterol level. Ireland is in the top position for the
consumption of poultry meat in whole Europe. Ireland emits 3.3 kg CO2- equivalent per kg of poultry for the poultry
meat production which is the lowest amount among all the other European countries. To expand this sector with
respect to environmental concern some issues need to be considered very carefully such as effective poultry feed
production system, energy consumption in both poultry production and processing area, manure management system,
wastewater and odour management systems. If these issues are not handled carefully, several types of harmful effect
will occur in both living and environment cycle such as water borne diseases, global warming and ozone layer
depletion. The objective of this report is to give an overview of the current situation of poultry production in Ireland,
policies and legislation related to poultry production and to show the way to expand this sector in Ireland in line with

current ecological concern.
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INTRODUCTION

Recently the department of agriculture, food and the
marine announced that about 24 billion euro comes from
agri-food sector in Ireland, and in the national economy,
6.3% gross value added, 10% of Ireland’s total exports and
7.7% of total national employment are contributed by this
sector (Teagasc, 2012). By exporting chicken in 2014
Ireland earned 310 million euro and in 2015 the earning
increased to 320 million euro (Bia, 2016). The Irish
poultry industry is a very important contributor to the
agriculture and economies of Ireland. This industry is
growing very fast. The annual consumption of poultry
meat has been almost doubled between 1980 and 2000
(FAO, 2009). In the European Union, Ireland was the
highest position in per capita consumption of poultry meat
(McCarthy et al., 2004).

The poultry industries were contributing a lot to meet
the increasing need for the cheapest and safe supply of
meat and eggs since last decade (Kearney, 2010). Many
new changes happened in this growing sector such as

structural changes, land independent farming, intense
productions etc. The main intention was to decrease the
production cost and increasing supply which have been
done by improving animal genetics, optimized nutrition,
efficient operations and new integrated technologies (Paul,
2010). All these things have given rise to environmental
concerns. This is now not only limited to production area
but also amplify to environmental problems at local and
global scales. Globally greenhouse gas emissions are one
of the main problems in the world. The emission sources
can be categorized as i) feed production, using for
fertilizers to produce feed and even production processes
of that fertilizer, ii) on-farm energy consumption, iii)
energy consumption for transporting poultry or poultry
feed, iv) emission from manure management system, v)
energy consumption in poultry processing area, Vi)
emission from waste or by-product of poultry processing.
Mainly six gases are responsible for greenhouse gases.
They are CO, CH,; N,O, hydrofluorocarbon,
perfluorocarbon and sulphur hexafluoride (IOPC, 2007).
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The emission of first three (carbon-dioxide, methane,
nitrous oxide) are higher for faecal matter and the
concentrations depend on the ventilation efficiency and
rate (JRC, 2010). In Ireland, the carbon footprint of
poultry and egg production is low compared to other
European countries. But from the ecological point of view
in growing and to expand the poultry sector in Ireland
utmost concern should be given at this field. In this
review, current situation of poultry production along with
European and Irish policies and legislation, carbon

footprint, environmental issues and the prevention of the
poultry waste with the expansion of this sector are
discussed.

Poultry production in Ireland

In Ireland, four systems are maintained for poultry
production. Those are intensive (commercial), free-range,
label rouge and organic. Main differences between these
production systems are shown in table 2 (Lampkin, 1997).

Table 2. Differences between poultry production systems-March 1997, Ireland

(a)Intensive

(b)Extensive

Production System -
Broiler*

Free range table birds’

Organic®

Minimum age at slaughter (days) None, generally 39-45days 56 (days) 81 (days) if not slow growing
Breed specification None None None as such, but slow growing preferred
Max house stocking density 13 b/m? or 6 b/m? (layers) or 10 b/m? (fattening) max 21 kg

2
(fixed housing) 34.0 kg LW/m

27.5 kg LW/m?

LW/m?

Max house stocking density
(mobile housing)

16 b/m? (fattening) max 30 kg LW/m?

Flock size

Unlimited

Unlimited

4800 chickens, 3000 layers or 2500 turkeys per
poultry house

Access to range

Not required

Continuous day time access
require or all least half their
lifetime

Weather permitting, for at least 1/3 or their life

Pasture allowance None 1m?/birds So that not more than 170 kg/N/ha/yr
. . At least 65% cereals, no synthetic amino acids
0 ) )
Feed specification None Finisher contains at least 70% 100% organic ingredients. However, a derogation

cereals

exists that allows 20% from non-organic sources

Source: (Lampkin, 1997)

Intensive production is a very common and
commercial process. In this process, chickens are raised up
in a controlled environment and high nutrient feeding
system. Breast meat is very popular in Ireland. That is why
breeders are preferred which give a high amount of breast
meat. Normally it takes 35 to 56 days to reach the weight
3kg of chicken and in case of intensive egg production
around 290 eggs can be collected per chicken per layer
cycle.

Free range is also a popular system where chickens
are allowed access to the outdoors. These birds take
around 56 days to grow up. According to Teagasc (2006a)
there are some regulations for free-range farming in
Ireland. Those are i) chickens should be allowed daytime
access for open-air running, ii) the ground should be
covered with plant or grass, iii) the maximum stocking
density has to be a thousand chickens per hectare, iv) an
insulated house has to be made with a floor space of one-
meter square per seven chickens (Teagasc, 2006a).

Label Rouge is a French pasture-based production
arrangement. According to this system, there is some
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regulation for using feeding ingredients such as diets
should contain 65% cereal. At six weeks age a ring is
worn on the pullet’s wing by the certifying organization.
The density has to be 13 pullets per m? Normally chicken
lays after 21 weeks when it will go through a complete
light and nutrition program.

Organic table birds and layers are very popular in
whole Europe. It must be maintained by the European
council regulations and examined by certifying bodies of
each country. In lIreland, there are three organic
certification constitutions.

1. Demeter standards

2. Irish organic farmers and growers association

3. Organic trust (Teagasc, 2006b)

Around 29850 ha agricultural land was used for
organic food in 2002 in (DAF, 2002). Most of the organic
foods in Ireland are fruits and vegetables. Organic meat
mainly beefs and lambs are occupied 25% of the organic
food. Organic poultry and egg are negligible due to the
limited supply (DAF, 2002). Table 1 shows the total
number of producers and birds involved in organic poultry
production in Ireland in 2002.
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The market for organic poultry feed is very small.
Hence only one supplier is available all over Ireland
(Teagasc, 2006b). This feed is very expensive almost 80%
expensive than normal poultry feed. This feed must be free
from any types of genetically modified organisms.
Chickens which are produced for organic meat production
requires 81 days to grow up which is a lengthy procedure
(Teagasc, 2006b).

Table 1. Total number of producers and birds in 2002, Ireland

Total number of Total number of birds

producers*
Broiler hens 11 1,935
Laying hens 64 18,793
Turkeys 5 el

* Producers with poultry numbers or 10 or more** insufficient data.
Source: Anon (2002)

European and Irish policies and legislation

In Europe union, the poultry meat production is
directed by the European communities (fresh poultry
meat) regulations 1996 (S.I. No. 3/1996) and council
directive 71/118/EEC European Economic Community
(EEC) (Directive, 1996). This regulation controls the
premises approval, application of the health mark to
poultry, hygiene and sanitary standard etc. European
communities (marketing standards for poultry meat)
regulations 2002 (S.I. No 440) cover the marketing
standards such as labelling, grading by quality etc.
(Magdelaine et al. 2008).

The Poultry hatcheries act 1947 and the poultry
hatcheries regulations, 1959 controls about the breeding
stock as they should be collected from permitted breeding
sources. It also controls the inspection and blood testing to
keep poultry free from diseases (HARRIS, 1973).

European communities (marketing standards for
eggs) regulations, 254/1992 implementing regulation
(EEC, No. 1907/90) and regulation (EEC, No. 1274/91)
deals with egg grading, weighing, packing, labelling,
transporting and marketing. The egg for incubation is not
allowed for human consumption (EISB, 1992b).

European communities (egg products) regulations
1991 (S.I. No. 293 of 1991) and European communities
(egg products) regulations 1992 (S.l. No. 419 of 1992)
implementing council directive No. 89/437/EEC deals
with hygiene, supervision, marking, marketing of egg
products (IRL, 1991).

According to Ireland rules and regulation, if anybody
is going to deal or trade poultry for commercial or non-
commercial basis has to be certified with the department
of agriculture, fisheries and food under the diseases of
animals act 1966 (registration of poultry premises) order
2008 (S.l. No. 42 of 2008 as amended by S.I. No. 57 of
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2011). And that person must be committed to the rules of
biosecurity and record keeping requisites (DAFM, 2013)

The regulation for poultry manure is written in
statutory instruments S.I. No. 378 of 2006. All the
requirements are written here for that person who will
apply for Integrated Pollution Prevention and Control
(IPPC) license. The Environment Protection Act, 1992 is
required for the following activities (EISB, 1992a).

1. Any type of emission cannot violate the air
quality standard enumerated under section 50 of air
pollution act, 1987.

2. Any type of emission cannot violate the quality
standard of waters, trade effluents and sewage which is
enumerated under section 26 of the local government
(water pollution) act, 1977.

3. Any type of emission from the action of plant,
methods or procedure cannot violate the rules of European
communities act, 1972.

4. Any noise cannot violate the rule under section
106.

Environmental  protection agency act 1992
(established activities) order, S.I. No. 279 of 2006 deals
with poultry installation in Ireland (Intertradeireland,
2011). The key legislative concerned to poultry production
in Ireland is actually characterized by the following
standards:

1. International quality management standards as for
example 1SO 9001:2000

2. Hazard analysis and critical control points as
summarized by Codex Alimentarius (1997)

3. Compatible national and Europe union legislative
requirements involving European Commission(EC)
178:2002 and EC 852:2004

4. EN 45001 (1998) general requirements of bodies
who are involved in product certification systems (Bord
Bia, 2008).

Carbon footprint during poultry production

According to food and agriculture organization report
“livestock long shadow; environmental issues and
options” livestock production is one of the main issues for
the environment. The report showed that around 18%
Greenhouse Gas (GHG) emissions come from livestock
(FAO, 2006). GHG is lower in pork and poultry for the
adequate digestion process and inexistence of enteric
fermentation process. And the GHG emission is lower in
poultry comparing to pork. In the European Union
considering product level 19 to 28kg CO2-equiv. per kg of
meat (beef, sheep and goat) is the total GHG intensity.
Comparing that amount poultry gives only 5-7kg CO2-
equiv. which is less. The emission of CH4 and NO is high
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for poultry production. Egg considerably gives lower
carbon footprint. In Europe, union egg production causes a
net emission of 2.8-3.2 kg of CO2-equiv. per kg of eggs.
In Ireland, poultry meat production emits 3.3 kg CO2-
equiv. per kg of poultry (Weiss and Leip, 2012).

Jacob (2009) showed the average GHG emission in a
broiler industry. He stated that 5.5 tons CO2 emission
happens for 1000 broilers marketed, 7.5 Ibs CH4 emission
occurs per thousand broilers marketed and 3.8 Ibs N20
emission occur for thousand broilers marketed.

The carbon footprint of Ireland in the livestock sector
is always lower than any other country in Europe union.
Joint research center of the European Union commission
published major research in which Ireland is rated
amongst the best for the carbon footprint (Teagasc, 2011).
The research entitled “evaluation of the livestock sector

-
(-]

contribution to the Europe Union GHG emissions”
demonstrated the carbon emission of livestock products,
the production of feeds. It also reported the emission due
to an input of mineral fertilizer, pesticides, energy etc.
from this study, the poultry carbon footprint was 3.3 kg
CO2-eq per kg of poultry where the average value of
carbon footprint in European Union is 4.9 kg CO2-eq per
kg of poultry (Teagasc, 2011).

From figure 1, it can be easily noticed that among the
other European countries the emission of GHG in Ireland
for egg production is really low. It is near about 2.5 kg
CO2-equiv. per kg of product. From figure 2, it also can
be easily noticed that the position of Ireland for poultry
meat production is really not the alarming phase. Ireland is
in the lowest position for the emission of GHG in case of
poultry meat production
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Figurel. GHG fluxes of eggs (in kg CO,-equiv. per kg of product), European Union (27 countries), 2004 (Source: Weiss and
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Figure 2. GHG fluxes of poultry meat (in kg CO2-equiv. per kg of product), European Union (27 countries), 2004 (Source:
Weiss and Leip, 2012)
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Environmental Issues

In a poultry processing area, some factors are very
important to control environmental hygiene. The factors
are exterior structure and grounds, interior structure,
interior walls, ceiling and overheads, floors, drainage,
doors, windows, lighting, water and water supply, knives,
sterilizers, hoses and other equipment, extraction and
ventilation, cleaning materials and storage, food trays,
electronic fly killers, effluent treatment and complete
waste disposal system (FAO, 1996).

Mainly two important parts are important for
ecological aspects. One is the production of concentrated
feed and another is the generation of GHG through
chicken processing and transporting of processed product.

Environmental feed
production

The feeds for poultry consist of main cereals, soy,
oilseeds and pulses. Intensive feed production effects
negatively to the land and water. To produce high crop
yield mineral fertilizer, pesticides and different herbicides
has to be used intensively which pollute the environment.
Smil (1999) reported that 30-50% of nitrogen fertilizer and
45% of phosphorus fertilizer is absorbed by the plant. For
feed production in the world, about 20 million tons of
nitrogen fertilizer is used and 36% of that feed is produced
as poultry feed. This also causes serious air pollution
because of the volatile nature of ammonia. Feed
production also affects negatively in biodiversity. The
increasing demand for feed requires expansion of cropland
and thus it affects through the adaptation of natural
habitats. Sometime overexploitation of fisheries is
happening for producing the fishmeal for the poultry
(Steinfeld et al., 2007).

impacts of  poultry

Environmental impacts on poultry manure

The growing poultry industries are giving serious
concern about poultry waste mainly poultry manure.
Poultry litter is a very good origin of organic fertilizer. But
this poultry manure creates some environmental problems
such as nitrite that extracted into the groundwater,
phosphorus from poultry manure mixes up with surface
water bodies and various pathogenic organism released by
poultry manure. The most important thing to the poultry
manure management system is to keep the manure dry as
early as possible (Moore et al., 1995).

Environmental impacts on air quality

In chicken production houses three gases are of
greatest concern. Those are ammonia, carbon dioxide and
carbon monoxide. Table 3 revealed that both long and
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short term CO, produce significantly had high amount
than ammonia and Carbon monoxide. These gases
negatively impact on human health.

Table 3. The following level has been observed for the

protection of human health
Long Term

Short Term

Name of Gas Exposure Limit Exposure Limit
(8 hours a day) ppm (10 minutes) ppm
Ammonia 20 35
Carbon monoxide 50 400
Carbon dioxide 3000 5000

Source: Bord Bia, 2008

Personnel-related to poultry production systems have
to be aware of the location and production so that the air
emission does not hamper the local environment. To
establish a new production, house a producer can reduce
problems related to the environment in many ways such as
proper ventilation system, cover poultry litter, the proper
management system of wastewater and waste packaging
material, transporting through proper vehicle etc.
Producers and processor should be careful because if they
cross the limit they will need EPA license.

Prevention of poultry waste production

Industrial poultry waste management; in the poultry
processing industry, various waste products are produced
which have to be managed or processed for the safety of
the environment. Some common practices are discussed
here:

In a modern plant, flow-away systems are being used
for fast and adequate processing. To reduce blood loss
before killing stunning should be done. If stunning is not
done blood may be spattered over a large area and
deteriorate feathers. Dry cleaning is important before
washing the whole receiving area. Feathers which are
recovered can be disposed of or cooked by pressure to
hydrolyze the keratin protein. Screened water should be
used in the de-feathering operation. Feet, head, viscera and
other parts which are inedible should be gathered for
disposal or inedible analysis. Final evisceration wash
water can be re-used for other unimportant sub-processes.
The special nozzle should be used to reduce the wastage of
water (FAO, 1996).

Wastewater management

Wastewater from the poultry processing industry
causes a serious environmental impact. It mainly hampers
the natural environment in three ways. The waste water
contains a lot of biodegradable compounds which reduce
the dissolved oxygen in the water. Water containing
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reduced dissolved oxygen is very harmful to aquatic life. killed). The highest BOD is found in chicken blood around
Eutrophication may occur due to the presence of macro- 4.5 kg BOD per ton of LWK. The detailed values are
nutrients such as nitrogen, phosphorus in the water bodies. showed in table 4.

Excess algae growth and their consecutive dying release Scalding is the processing step in which maximum
too much mineral in water which also affects harmfully to energy consumption takes place. The scalding tank which
the aquatic life. Some effluent compounds directly harm contains residues and feathers holds 0.6 to 3.1 kg BOD per
aquatic life such as un-ionized ammonia (Demayo et al., ton of LWK. In the chilling process, the overflow water
1982). In the poultry processing industry, the offal flume- contains 0.4 to 2.5 kg BOD per ton of LWK. Final wash
water contains one-third of the total waste load. It has been water holds 0.7 kg BOD per ton of LWK. About half of
reported that the average value of biological oxygen the BOD comes from cleaning operation in a poultry
demand (BOD) is 3.4 kg per ton of LWK (live weight processing industry (FAO, 1996).

Table 4. Different components of poultry slaughterhouse, European Union, 1973

Poultry slaughterhouses

Components -
Chicken Range (kg/Ton) Turkey Range (kg/Ton)
Biological oxygen demand 33-25 1-9
Chemical oxygen demand 5.9-45 1.8-16
Kjeldahl nitrogen 0.15-12.2 04-1.9
Suspended solid 0.1-22 0.6-10.9
Phosphorus 0.054 - 2.5 0.034-0.2
Source: Verheijen (1996).
Manure management carried out after 12 months and after following that review
Statutory Instruments S.I. No. 378 of 2006 deals developed method should be implemented for the next
with poultry manure management. The litter from the year.
poultry farm should be stored in the litter storage shed. Manure should be dried instantly within 24 hours for
That shade should have 347-meter square floor area. Shed volatilization of ammonia. Dried manure should be sent to
also contains a ditch for wash-waster holding. That ditch manure store (Alberta, 2008).
should be the 8.1-meter cube. Normally 1-meter cube
space is needed for 600 kg of litter. A contractor will Energy minimization
provide all the necessary things like machinery or labor to The artificial heating system is not commonly
clean the houses and transfer the litter to the storage shed adapted for the layer farms because of high stocking
(EPA, 2009). density and low temperature. Common activities regarding
energy requirement are heating the water in the winter
Emissions minimization season, distributing system of feed, ventilating the house,
Emission to air, water or land that occurred for lighting (high energy consumption requires here),
poultry housing can be prevented or minimized in many collecting and sorting of eggs and packaging. On the other
ways. Walls and roofs in the poultry house should be way, in a broiler farm energy requires for the heating
properly insulated and smooth enough for cleaning easily. system which is being done initial phase, preparing and
The building should be waterproof. Forced air drying distributing of feed and ventilating of the house which is
system should be used to dry manure rapidly on belts. This weather dependent.
drying and stabilization will reduce flies. Gable fan and air To reduce the energy consumption for poultry
inlet should be conducted electronically. Gable fan will be production some methods can be applied, such as high-
only operated when the temperature will rise more than 25 quality insulation in walls and roof, automatically
°C. Fans should be adapted with light filters to minimize ventilation and constant temperature controlled systems.
emissions. Fans should be cleaned on a regular basis. On the other hand, in the feeding system, power
Nipple drinker system should be used to minimize water consumption can be increased if high friction occurs. So
wastage and to manage dry manure to reduce the emission effective and automated feeding system installation is
of ammonia. Low energy lighting should be used. A necessary to minimize the energy consumption
review of housing and overall management should be (Baxevanou et al., 2017).
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Effective measures to monitor emissions

Emissions to air

Sometime incinerator should be used to burn carcass.
Small incinerator (less than 50 kg per hour) should be
used. The temperature inside the incinerator should reach
to 85 °C for complete combustion. Monthly checking is
necessary for the incinerator.

Emission to water

The dry cleaning system is used which remove
completely the contaminated run-off. Sometimes it is
passed directly from hard standing region to waste water
tank. According to the code of good practice, the
wastewater tank should be emptied to thoroughly clean up.
Record keeping should be done with checking or emptying
of the tank (Sparrey, 1994).

Emission to land

Discharging of ammonia and dust from the air and
spreading manure on soil may be the reasons for emissions
to land (Sharp, 2006).

Odour minimization

The odour of poultry waste may be minimized by
taking some steps. Effective dry manure system is
maintained with controlling humidity, temperature and
prevent leakage at the water supply system. High standard
of cleanliness should be maintained by regularly cleaning
up deposited dust, the dead body removes and controlling
internal weather condition. For preventing feed wastage
storage bins should be sealed (Ranadheera et al., 2017).

CONCLUSION

Ireland is the highest position for consuming poultry
meat among other European countries and on the other
hand, this country has the lowest position for emission of
greenhouse gases for poultry meat production. Here
chicken meat production emits 3.3 kg CO»-equiv. per kg
of poultry. So the situation is not critical yet. But it is
going to be critical soon if the necessary preventive
measure will not be taken in the near future. Consumption
of poultry meat is increasing daily. The new technologies
are being used which consequently increase GHG.
Intensive poultry production is popular here which gives
fewer GHG compared to free-range poultry production.
Through maintaining the rules and legislation for poultry
farming in Ireland, it is very much possible for the poultry
farmers to expand their business. Not only the poultry
production industries but also the poultry processing
industries need to be concern about ecological aspects.
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They produce the largest amount of BOD in the whole
processing systems. Effective poultry feed production,
energy consumption in both poultry production and
processing area, manure management system, wastewater
and odour management system all these are very
importantly handled as these systems are directly affiliated
to the environment. Proper knowledge on the current
scenario of poultry production in Ireland with ecological
concern and the proper guidance with European and Irish
policies and legislation are the basic need to expand this
sector.
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