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Executive Summary 
 
Emeraldene Poultry Farm on the Farm Rencken No 17364 (previously known as Rem of 
Lot W No 2891) at Zinkwazi, proposes expanding its current operations.   The expansion 
entails the construction of two new laying houses and the establishment of a mill for 
poultry feed production. The application for authorisation therefore requires the 
undertaking of the minimum of a Basic Assessment process and compilation of a Basic 
Assessment Report (BAR) prior to the approval of such development in terms of 
Government Notices R385, R386, R387, dated 21 April 2006 and effective 3 July 2006, of 
the National Environmental Management Act, Act 107 of 1998 (NEMA) 
 
WSP Environmental (Pty) Ltd has been requested, on behalf of Indiflora cc - 
Environmental Services, to carry out an environmental health assessment for the 
proposed development, with particular emphasis on odour and fly infestation.  These 
issues have been raised as a concern by I&APs. 
 
The objectives of this study were: 
 

·  To carry out a site assessment of the receiving environment to identify sensitive 
receptors to odour and fly infestation from the poultry operation. 

·  To review existing management practices to prevent odours and fly infestation.  
·  To make recommendations regarding the management of odours and fly 

infestation where necessary and practical 
 
Emeraldene Poultry Farm has implemented technology and systems that incorporate 
state of the art technology from Germany.  The systems are specifically designed to 
ensure that chicken manure is not exposed to excess moisture which would increase 
odours and promote fly breeding.   The chicken litter is retained in a closed hopper before 
being collected by a local farmer twice weekly. 
 
The site assessments on the 15th, 19th and 21st November 2007 indicated sound 
management practices on site. All poultry and other livestock handling will attract flies 
and a certain level of odour.  The fly infestation and odours on site at the time of 
assessment were not found to constitute a nuisance to neighbouring premises. 
 
It is however deemed necessary that the principle of cradle to grave disposal of waste be 
adopted with regards to persons contracted to remove chicken litter from the site.  A 
formal arrangement needs to be put in place whereby those contracted to remove this 
waste undertake to manage the chicken litter in such a manner so as not to impact on the 
environment through generation of odours, fly infestation or contamination of water 
sources.  
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Definitions 
 
 
Vector 
A vector may be any arthropod (insect or arachnid) or animal which carries and transmits 
infectious pathogens directly or indirectly from an infected animal to a human or from an 
infected human to another human.  This can occur via biting (e.g. mosquitoes, tsetse 
flies), penetration (e.g.  guinea worm), or the gastrointestinal tract (e.g. contaminated 
food or drink). 
 
 
Biological vector 
The pathogens (parasites or arboviruses) in the infested host, are ingested by the vector 
where they undergo change and multiplication in order to mature to an infective stage. 
This usually takes several days before they are capable of being transmitted to a new 
host (e.g. human malaria parasite). 
 
 
Mechanical vector 
Mechanical vectors transmit diseases by transporting the causative agent from 
contaminated material (e.g. faeces) on their feet or mouth parts and then spreading the 
pathogens or parasites on to human food, drink, faces or eyes. 
 
 
Arthropods 
Arthropods are small animals with jointed legs, which include insects (class Insecta - e.g. 
mosquitoes, flies), arachnids (class Arachnida - e.g. ticks, and mites), crustaceans (e.g. 
Cyclops, guinea worms), and centipedes/millipedes; all of which differ in respect of their 
antennae, wings, or legs. 
 
 
Poultry Litter  
A mixture of manure and sawdust or other absorbent bedding material. (This is different 
to ‘manure’ which is 100% bird droppings).  
 
 
Odour 
Odour can be defined as the “perception of smell” or in scientific terms as “a sensation 
resulting from the reception of stimulus by the olfactory sensory system”. Whether 
pleasant or unpleasant, odour is induced by inhaling air-borne volatile organics or 
inorganics.   
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1. Introduction 
 
 
Indiflora cc - Environmental Services were requested to conduct a  Basic Assessment 
Process in respect of an application to the Department of Agriculture and Environmental 
Affairs (DAEA) for authorisation to undertake certain scheduled activities resulting from 
the proposed expansion of the existing Emeraldene Poultry Farm.  The expansion entails  
the construction of two new laying houses and the establishment of a mill for poultry feed 
production on the Farm Rencken No 17364 (previously known as Rem of Lot W No 2891) 
at Zinkwazi.  
 
The proposed expansion and projected concentration of poultry exceeds the threshold of 
activities requiring authorisation, which was why the application was being made for the 
expansion. Previously under the Environmental Conservation Act, no authorisation had 
been required unless there was a change of land use, which was not the case, as the 
poultry farm was an agricultural use on agricultural land.  However, the new regulations 
were applicable since 3 July 2006 and an application was now necessary. 
 
The application for authorisation therefore requires the undertaking of the minimum of a 
Basic Assessment process and compilation of a Basic Assessment Report (BAR) prior to 
the approval of such development in terms of Government Notices R385, R386, R387, 
dated 21 April 2006 and effective 3 July 2006, of the National Environmental 
Management Act, Act 107 of 1998 (NEMA). 
 
As part of the public consultation process a number of concerns were raised concerning 
the proposed expansion of Emeraldene Poultry Farm.  Among others, concerns were 
raised in regard to the potential for increased smells, health issues, such as potential for 
avian flu transmission, flies and odours, and general issues such as proximity of the farm 
to the residential development, concerns re impact on tourism, expansion of farming 
activities not in keeping with Zinkwazi growth plans, perceived financial devaluation of 
property, and accidental contamination of the environment. 
 
WSP Environment and Energy were requested by Indiflora cc - Environmental Services 
to carry out a specialist study to investigate current management practices at Emeraldene 
Poultry Farm relating to the management of odours and fly infestation. 
 
 

2. Objectives of Study 
 
The objectives of this study were: 
 

·  To carry out a site assessment of the receiving environment to identify sensitive 
receptors to odour and fly infestation from the poultry operation. 

·  To review existing management practices to prevent odours and fly infestation.  
·  To make recommendations regarding the management of odours and fly 

infestation where necessary and practical 
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3. Description of the Proposed Activity 
 
 
The owner of the existing Emeraldene Poultry Farm, comprising two laying houses, an 
egg packaging operation, and ancillary activities on The Farm Rencken No 17364, and 
four rearing houses and ancillary activities on Portion 11 of the Farm MacCorkindale’s 
Grant No 1810, represented by the landowner Kurt Rencken, is proposing to develop two 
new laying houses and a mill for poultry feed production on The Farm Rencken No 17634 
(Rem of Lot W No. 2981), with associated infrastructural services on the applicant site. 
 
The Emeraldene Poultry Farm properties known as The Farm Rencken No 17364 
(previously known as Rem of Lot W No 2891), 4,2313Ha in extent, and Portion 11 of the 
Farm MacCorkindale’s Grant No 1810, 4,3240Ha in extent, are situated on agricultural 
land outside of the existing Nkwazi (Zinkwazi) Town Planning Scheme.  The location of 
Emeraldene poultry Farm is indicated in Figure 1 . 
 
The applicant site, The Farm Rencken No 17364, is located east of the N2 (from Durban 
to Richards Bay). situated immediately south of and adjacent the P403 to Zinkwazi 
approximately 2km from the town, and the rearing farm situated on Portion 11 of the 
Farm MacCorkindale’s Grant No 1810 is located west of the N2 and immediately south of 
District Road P111 approximately 1km from the R102/P111 intersection.  The properties 
fall under the jurisdiction of the Kwa Dukuza Municipality and the Ilembe District 
Municipality. 
 
Water is supplied to the poultry farm by means of boreholes (in the process of being 
registered with the Department of Water Affairs and Forestry in terms of the National 
Water Act). The farms are serviced by, reticulated electricity (Eskom), an engineered 
stormwater control system, and septic tanks for the disposal of sewage and gravel 
access roads. Manure/chicken litter from the operations is utilised for composting and 
compost supply to nurseries. 
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Figure 1: Emeraldene Poultry farm location map
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3. Description of Current Operations 
 
 
The present operation at Emeraldene Poultry Farm involves the housing of hens (layers) 
in a caged system, which increases productivity and reduces labour intensity.  The 
process is of German design, adopting modern technology designed to increase 
productivity and reduce environmental impacts. 
 
The stacked cages are belt cleaned, where the poultry manure is allowed to accumulate 
and dry on the belts.  The belts move the manure to a covered hopper below the floor. 
The stored manure/ litter is removed from the premises twice a week (on a Monday and a 
Friday). Mechanical ventilation and temperature control allows for the manure to dry on 
the belts.  The reduced moisture content makes the manure more suitable for transport 
and storage in the open air. 
 
The belts are cleaned mechanically by scrapers and, as described above, the manure is 
stored in a covered hopper.   The mechanical cleaning of the belts eliminates the use of 
water, which assists in reducing the moisture content of the chicken litter.  Wet chicken 
manure will be more attractive to flies and creates a greater odour nuisance.  As stated 
above the chicken litter is collected on a Monday and a Friday by a local farmer (Figure 
2) and is then spread on sugar cane lands.  
 
 

 
 
Figure 2: Loading of chicken litter from the indoor  conveyor system onto the 

truck for removal by a local farmer 
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The in-house storage of chicken litter on the conveyors and regular (twice-weekly) 
removal prevents the accumulation of litter on site.  The dry-cleaning system is designed 
to prevent any accumulation of wastewater on site, which would also contribute to odour 
and fly breeding. 
 
When the hens are no longer productive they are sold as live birds to the local community 
and traders from Stanger, providing a valuable source of poultry at a more affordable 
price.  No birds are slaughtered on site, further reducing associated environmental 
impacts.   Sick birds are removed by the contracted veterinarian and any mortalities are 
placed in a deep freeze and used to feed crocodiles at a local crocodile farm. 
 
 

4. Overview of the Environmental Law Framework in S outh Africa 
 
 
Environmental law in South Africa aims to give effect to the overarching environmental 
management principle of sustainable development.  The aim of the legal framework is to 
integrate and co-ordinate pollution management, from national down to local laws, 
through emphasising the implementation of sustainable development and its supporting 
principles.  
 
Until the passing of the National Water Act 36 of 1998, (in October 1998), and the 
National Environmental Management Act 107 of 1998, (given effect from 29 January 
1999), no statutory definition of the term “pollution” existed.  "Pollution" is defined as 
involving any change to the environment caused by substances, radioactive or other 
waves, noise, odours, heat or dust emitted from any activity, including storage or 
treatment of waste or substances, construction and the provision of services. There is 
however one proviso, namely that the change must have had an adverse effect on 
human health or well-being or on ecosystems, or on materials useful to people, or will 
have such an effect in the future. 
 
"Pollution law" or "pollution control law" is therefore that body of laws, policies, principles 
and regulations used to manage and control the adverse impacts of human acts and 
omissions on the environment, with the aim being to prevent pollution where possible, 
and to punish offenders where it has already occurred. 
 
 

4.1 Constitution of the Republic of South Africa Ac t 108 of 1996  
 
 
The Constitution is the supreme law of South Africa. Any law or conduct inconsistent with 
it is invalid and obligations imposed by it must be fulfilled (Section 2). It is the cornerstone 
of environmental law in South Africa. 
 
It contains an environmental right that not only recognises that we all have a right to an 
environment that is not harmful to our health or well-being, but that also recognises and 
entrenches the notion of sustainable development and its supporting principles (Section 
24). As such we have a right to have the environment protected, for the benefit of present 
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and future generations, through reasonable legislative and other measures that, inter alia, 
prevent pollution and ecological degradation (Section 24(b)). 
 
 

4.2 The White Paper on Environmental Management Pol icy for South Africa  
 
 
This is an overarching framework environmental policy. "Specific subsidiary and sectoral 
policies to carry forward detailed tasks of everyday government will fall within this 
framework".  The policy is however itself a subsidiary policy in the sense that it seeks to 
give effect to the rights in the Constitution.  It deals primarily with issues which include 
environmental principles, strategic environmental goals and objectives and governance: 
 
The overarching principle is stated to be sustainable development. Twenty-three other 
principles are set out to guide our government in achieving the overarching principle. 
Examples of some of the more important ones in the context of this document include:  
 

·  (i) "Polluter pays" - those responsible for environmental damage must pay the 
repair costs both to the environment and human health, and the costs of 
preventative measures to reduce or prevent further pollution or environmental 
damage.  

 
·  "Cradle-to-grave" - responsibility for the environmental health and safety 

consequences of a policy, program, project, product, process, service or activity 
exists throughout its lifecycle. It starts with conceptualisation and planning and 
runs through all stages of implementation to re-use, recycling and ultimate 
disposal of products and wastes or decommissioning of installations.  

 
·  "Precaution" - government will apply a risk averse and cautious approach that 

recognises the limits of current knowledge about the environmental consequences 
of decisions or actions.  

 
·  "Waste avoidance and minimisation" - waste management must minimise and 

avoid the creation of waste at source, especially in the case of toxic and 
hazardous waste. Government must encourage waste recycling, separation at 
source and safe disposal of unavoidable waste.  

 
 
4.3 National Environmental Management Act 107 of 19 98  
 
 
The preamble to the Act describes the method for the implementation of sustainable 
development. It also defines the term as meaning the integration of social, economic and 
environmental factors into planning, implementation and decision making so as to ensure 
The development serves present and future generations.     
 
Principles relevant to the achievement of sustainable development are given effect and 
include the principles of "polluter pays", "cradle-to-grave", "precaution" and "waste 
avoidance and minimisation". 
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As part of achieving sustainable development the Act imposes a duty on everyone who 
causes, has caused or may cause significant pollution or degradation of the environment 
to take reasonable measures to prevent it occurring, continuing or recurring (Section 
28(1)). Where harm to the environment is authorised by law or cannot reasonably be 
avoided or stopped, a duty exists to minimise and rectify the harm (Section 28(1)). 
Although everyone has this duty, the Act singles out an owner of land or premises, a 
person in control or a person who has the right to use land or premises on which any 
activity or process is or was performed or undertaken, or any other situation exists, which 
causes, has caused or is likely to cause significant pollution or degradation of the 
environment, to take reasonable measures (Section 28(2)). 
 

4.4 Other National Legislation 
 
 
In terms of our Constitution, pollution related legislation introduced after 1996 must reflect 
and enforce the principle of sustainable development. As a result, the Water Services Act 
108 of 1997 and the National Water Act 36 of 1998 both refer to using and protecting our 
water resources for present and future generations. The latter in particular has pollution 
provisions which very closely resemble those set out above under the National 
Environmental Management Act.   However, there is a multitude of older legislation which 
either directly or indirectly manages pollution control which is also of relevance even 
though it does not necessarily intentionally subscribe to the overarching principle of 
sustainable development and its supporting principles. These Acts may either deal with 
environmental management as a whole such as the Environment Conservation Act 73 of 
1989 
 
In terms of the Health Act (63 of 1977), nuisance means, complementary to the 
exposition in section 1 of the Act, the following specified activities, conditions or things 
hereby declared to be a nuisance in terms of section 39(2) of the Act: 
 

Any activity, condition, premises or, thing which, on account of effluent, smoke, 
vapours, gas, dust, chemical effluvia, odours, noise, vibration, radiation, refuse, 
waste products, dirt, chemical or biochemical material, microbial infection, vermin, 
vegetation, overcrowding, lack of proper general hygiene, ventilation, lighting, 
design, situation or on account of any other cause or practice whatsoever, is/are 
injurious or dangerous to health or which is/are offensive, including, without 
affecting the generality of the aforegoing, any facility for the storage, distribution or 
handling of water that is likely to be used by man for domestic purposes or 
consumption, including such water itself, which is contaminated or polluted; 

 
The principle of “nuisance” has been incorporated into by-laws at local government level. 
The reference to “nuisance” in health legislation and in local by-laws would be particularly 
relevant to the operations at a poultry farm with regard to odours and fly infestation. 
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5. Odour from Poultry Farms 
 
 
Odour can be defined as the “perception of smell” or in scientific terms as “a sensation 
resulting from the reception of stimulus by the olfactory sensory system”. Whether 
pleasant or unpleasant, odour is induced by inhaling air-borne volatile organics or 
inorganics.  Odour is a serious nuisance problem. It has been noted by odour 
researchers that perceptions of odour differ from individual to individual and are 
characterized by personal preferences, opinions, experiences, and variability in our 
olfactory systems (Williams, 1996). 
 
The greatest public complaint about most poultry production facilities is about the smell 
that surrounds such an establishment. The odours are the result of the biological 
breakdown of the poultry manure under anaerobic conditions within storages, whether 
these are piles, lagoons, or indoor pits. Most of the public complaint results when the 
manure is being spread as a fertilizer on an agricultural field. 
 
The odour perceived from livestock production enterprises is the result of a mixture of 
odourous compounds. Some substances such as ammonia and hydrogen sulfide are 
produced in easily detectable quantities while others, such as mercaptans and amines, 
are present in concentrations of parts per billion that are only detectable by sophisticated 
equipment.  Although they are produced in small quantities, these substances can still be 
perceived as offensive to the human nose. Most odours in poultry manure are the result 
of gases or vapours.  Particles and aerosols can also affect the sense of smell. 
 
 
There are several sources of odour coming form the manure resulting from the everyday 
poultry operation. These sources include: 
 

·  Feed odours associated with feeding of waste materials or fermented products. 
·  Odourous compounds from manure-covered surfaces or treatment facilities.  
·  Roofed facilities often have high odour production because of high animal density, 

large manure inventory, and limited air exchange. 
·  Other structures such as manure storage tanks, anaerobic lagoons and manure-

covered floors produce obnoxious odours. 
·  Any wet area supports widespread anaerobic decomposition and can be a source 

of odours. 
 
The operations at Emeraldene Poultry farm in relation to the potential sources of odour 
listed above will be discussed in Section 8 of this report.  
 
Even a well-managed poultry farm will generate some odour as a normal part of day-to-
day operations. Most people can accept this kind of odour, and at present there are no 
practicable means to completely eliminate it.    
 
During the cleaning of sheds the chicken litter and manure is disturbed, resulting in 
ammonia and other odours being released in greater than normal quantities and it is at 
this time that most complaints are received.  Excessively wet litter is the most likely 
source of offensive odour. Excessive odour from decaying litter and manure usually 
signals a breakdown in best management practices or inappropriate feed formulation.  
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At most poultry farms chicken litter and/ or manure is broken down anaerobically.  The 
primary gases produced by this breakdown are ammonia (NH3), hydrogen sulphide 
(H2S), methane (CH4), and carbon dioxide (CO2).   These gases can add to the overall 
odour plume and when air borne, they can pose serious threats to human, animal, 
environmental, and community health.  
 
Methane and carbon dioxide are odourless, but are considered major greenhouse 
gasses. Ammonia is lighter than air and is often quickly dissipated, but it is considered a 
major constituent of air pollution and can cause significant environmental damage.   
 
Hydrogen sulphide is 20 percent heavier than air, has an extremely powerful “rotten egg” 
smell, and can be detected in concentrations of about 5 ppm   Because of the density of 
hydrogen sulphide it disperses slowly and due to its high toxicity this makes hydrogen 
sulphide an extremely dangerous gas in terms of human and animal health. 
 
The emission process of these odours can be divided into two paths, gaseous emissions 
and aerosol (dust) emissions, though both are typically combined within an overall odour 
plume. The effects of aerosol emissions once they reach a smell receptor (humans) are 
instantaneous. 
 
Particulate matter is a component of odour plumes and closely related to odour from 
poultry housing facilities and the outdoor lots for pigs, cattle, and sheep.  The majority of 
the odorous compounds are easily absorbed onto and carried by animal dust and other 
particulates. Dust can carry many times more molecules of some odorous compounds 
than the same volume of air, thus concentrating odours. 
 
Odour frequency is influenced by several variables interacting collectively. These 
variables include the wind direction and speed, atmospheric stability, location of and 
distance between receptor and source odour, and of course, the odour emission rate. 
The prevalent climatic conditions in an area determine the nature of odour dispersion 
 
Low wind velocity and lack of physical landscape features that create turbulence can also 
contribute to pollutants being trapped in the atmosphere. As wind speeds decrease, there 
is less turbulence, and therefore less dilution of escaping odours. The odour problem has 
a tendency to be most severe during stable, night-time conditions with low to moderate 
wind speeds, at which times odours emitted near the surface will not diffuse upward but 
remain near the surface and travel by way of near laminar flow that will meander over the 
terrain.  Temperature inversions can also restrict air mixing into the lower atmosphere 
 
The coastline of KwaZulu Natal is not however prone to inversion conditions due to the 
instability created by land and sea breezes.  The rolling topography of the area tends to 
add to the instability of the air in this region.  The higher temperatures along the coastline 
will however provide improved conditions for anaerobic decomposition and greater 
volatility of odorous compounds may occur. 
 
Distance from an odour source influences the frequency of specific odour events at that 
location. In most situations, an inverse relationship exists between distance from the 
source and odour intensity as the odour disperses from its source. The wind speed and 
atmospheric stability prevailing at any time determine the rate at which the odour 
disperses into the atmosphere. 
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6. Fly Infestation Associated with Poultry Farms 
 
 
The house fly (Musca domestica) is the major pest species associated with poultry 
manure, especially in caged-layer operations.  As described in Section 8, it was observed 
that Musca domestica was the most common species of fly encountered at Emeraldene 
Poultry Farm and surrounds.   
 
Suitable fly-breeding conditions are present year round in high-rise houses because of 
long-term manure accumulation and controlled temperatures. Even though flies appear to 
have no direct effect on production, they are a concern to poultry producers because they 
can cause public health problems resulting in poor community relations and possible 
legal action.  
 
The effective house fly dispersal range appears to be ½ to 2 miles (800m to 3 km) 
(Antonelli & Glass, 2005).    Generally, flies disperse either across wind or into the wind 
with nuisance densities highest closest to the source.  Houseflies will stay near feeding 
and breeding sites and can be found moving back and forth from these sites to sunny 
resting sites on fences, walls, and vegetation.   It would therefore appear that there would 
be a tendency for house flies to remain close to the poultry farm where there is a source 
of food, breeding material and a source of odour to attract them. 
 
Eggs are deposited on the breeding media (frequently poultry manure) and larva (or 
maggots) hatch out in the moist or wet material where they remain until ready to pupate. 
Pupation may occur in a drier location than where the eggs hatch. 
 
House flies breed in manure, spilled feeds, and other moist, warm, decaying organic 
material. Each female can produce up to six batches of 75 to 200 eggs at 3- to 4-day 
intervals, laying the eggs in cracks and crevices under the surface of the breeding 
material. Larvae (maggots) hatch from the eggs in 12 to 24 hours. They are white and 
cylindrical, tapering in the front.  

Maggots complete their development in 4 to 7 days, passing through three growth stages, 
or instars, as they grow larger. Mature larvae form a dark reddish-brown hardened case, 
called a puparium, from the larval skin and then pupate. The pupal stage usually lasts 3 
to 4 days, after which an adult fly emerges to complete the cycle. Generations overlap; all 
stages are present at the same time.   

 
Managing poultry manure in such a way that it becomes unattractive as a breeding site is 
an effective way to keep the fly population under control. All flies go through four life 
stages; egg, larva, pupa, and adult. Fresh poultry manure is approximately 60 to 80% 
moisture. If the moisture level can be reduced to approximately 30% flies will no longer 
find it an ideal site for laying eggs. 
 
Satisfactory hygiene is necessary to limit potential breeding sites and food sources.  
Manure should be kept as dry as possible, especially in poultry houses, where leaking 
water feeders can provide ideal, moist breeding conditions.  
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Fly control inside the poultry house is an easier problem to handle if flies are prevented 
from entering. Through the proper use of screens for doors, windows, and curtain 
openings the number of flies that enter the house can be minimized.  Some of those flies 
that do enter the house can be controlled by electrical insect traps and bait stations. 
Traps are usually designed with some type of light to attract insects and then some type 
of electrically charged grid to kill them. These are best used as a supplement to other fly 
control practices.  
 
Bait stations are most effective in work areas where the surroundings are kept clean. The 
bait stations usually contain an insecticide plus an attractant such as sugar.  Larvaecides 
are another way of controlling flies.  There are two types of larvaecides that can be used. 
The most common type that has been used for some time is one that can be sprayed 
directly on manure. With this type of application the intent is to kill fly larvae (maggots) 
that are developing in the manure. To obtain desired results the insecticide must 
penetrate the manure and come in contact with the larvae. There is sometimes some 
difficulty in obtaining desired results because of the constant addition of fresh manure. 
This method of fly control should be reserved for treatment of trouble areas that have 
developed when other methods of control have failed. There are some additional 
potential problems associated with the application of larvaecides to manure. One is the 
possible resistance development by flies. 
 
 

7. Methodology 
 
 
The objectives of this study were to carry out a site assessment of the receiving 
environment to identify sensitive receptors to odour and fly infestation from the poultry 
operation.  A site visit was carried out on the 15th  November 2007 to evaluate practices 
at Emeraldene Poultry Farm.  The areas around Emeraldene Poultry Farm and the 
Zinkwazi residential area were also assessed. 
 
 
An assessment was also carried out on the 19th November and 21st November 2007.  On 
the 19th of November fly strips were set up at Emeraldene poultry Farm, at the 
homestead of Mr. Dittrich (on an adjacent farm) and at the staff compound on the 
property of Mr. Diettrich.  At public meetings Siggy Dietrich had complained in particular 
about fly infestation.  The fly strips would give an indication of the fly infestation at each 
site and the associated species. 
 
Observations regarding fly infestation and odour were recorded during each visit. 
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8. Results & Discussion 
 
 
A site visit was carried out on the 15th November 2007 to evaluate practices at 
Emeraldene Poultry Farm and to assess odour and fly infestation in surrounding areas. 
Assessments were also carried out on the 19th and 21st November 2007. The conditions 
described below indicate observations at the time of the assessment. 
 
The potentially sensitive receptors to odour and flies are indicated on the map below 
(Figure 3 ).  The labels on the map are explained as follows: 
 
 
Emdene Emeraldene Poultry Farm 
 
Farm  Homestead on farm of A.M. Clewlow 
 
Wriedel Homestead of Mr. Dietrich 
 
Compound Compound on farm of Mr. Dietrich 
 
Stables Stables on outskirts of Zinkwazi residential area. 
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Figure 3: Emeraldene Poultry Farm in relation to po tentially sensitive receptors to odour and flies 
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8.1 Assessment of Emeraldene Farm 
 
 
The assessment carried out on the 15th November focused particularly on the hygiene 
and management practices at Emeraldene Poultry Farm.  The following observations 
were made. 
 
The approach to the premises from the P403 road to Zinkwazi is screened from view by a 
tree line.   At the turn from the P403 to Emeraldene no odour could be detected.   At the 
gate to Emeraldene Poultry Farm a faint odour typically associated with poultry could be 
detected.  The odour was however not particularly strong.  Just beyond the fenceline of 
the farm the odour could not be detected. 
 
At the gate to the farm and in the parking area on the premises fly traps were observed at 
a number of points.  The fly traps at the entrance gate are shown in Figure 3 .   The flies 
trapped in the devices indicated that Musca domestica is the most prominent species at 
the farm. 
 
 
 

 
 
Figure 4: Fly traps at the entrance to Emeraldene P oultry Farm 
 
 
At the entrance to the plant and production area and in the plant, traps with electrically 
charged grids were placed to control adult flies.  The entrance to the laying houses is 
fitted with a door that is kept closed. 
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Emeraldene farm has installed a modern system for poultry farming and egg production.   
It was particularly noticeable that the concreted floor was kept free of chicken litter and 
chicken feed.  Odours could not be detected in the poultry houses, indicating that the 
extraction system was the main source of odour detected outside the buildings. 
 
There were no obvious signs of fly infestation or fly breeding in the poultry houses.  
Housekeeping and hygiene were observed to be of a high standard.   The manure on the 
conveyor belts below the cages was relatively solid and kept free of spills from drinking 
water.   The conveyor system transferred the manure to the covered hopper in the pit 
below the cages.  There were no obvious odour problems from the closed hopper. 
 
The conveyors were scraped clean rather than using wet methods, which would increase 
the moisture content of the manure/ litter.  Increased moisture content would result in 
increased odours and would make the manure more attractive for fly breeding.  Present 
practices ensure that the moisture content of the chicken litter is kept low. 
 
Inspection of the yard area indicated a high level of housekeeping and no obvious sites 
for fly breeding.  There were no accumulations of chicken litter on site and no collection of 
any effluent or wastewater from the plant.   Odour from the plant was localised and could 
not be detected beyond the fenceline of the premises.   
As has been discussed in Section 5 , odours from poultry farms are carried on prevailing 
winds.  The odorous substances can be in the form of gases, vapours, aerosols or such 
substance carried on dust particles.  An important control measure would be to plant 
screens of dense vegetation along the poultry houses.   The vegetation screens would 
serve as wind breaks to prevent the carrying of odorous compounds by the wind.  The 
vegetation screens would also serve to trap dust particles onto which odorous 
compounds may be absorbed.   
 
Subsequent assessments carried out on 19th and 21st November 2007 confirmed the 
observations made on 15th November regarding management practices at Emeraldene 
Poultry Farm. 
 
The removal of the chicken litter by a local; farmer was observed on 19th November.  As 
discussed below, the site where the chicken litter is stockpiled before spreading on the 
sugar cane fields was visited and a number of concerns were raised.   It would be 
advisable for the management of Emeraldene Poultry Farm to formalise the arrangement 
with whoever removes the chicken litter to ensure its proper management. Such an 
arrangement would be in accordance with the “cradle-to-grave principles” prescribed to in 
the country’s environmental legislation.    
 
 

8.2 Assessment of areas adjacent to Emeraldene Poul try Farm 
 
 
The assessment of the areas around Emeraldene Poultry Farm focused on the property 
owned by Mr. and Mrs. Dietrich, who had complained about an increase in fly infestation, 
and the farm of owned by Marc Clewlow, where the chicken litter removed from 
Emeraldene Poultry Farm is stockpiled for use on the sugar cane fields. 
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The area where the chicken litter is stockpiled raised a number of concerns.   Filter pres 
from the nearby paper mill is also stockpiled for spreading on the sugar cane fields. There 
were indications that some of the piles on site had been turned over and worked properly.  
Flies breed in the upper 2cm to 3 cm of the soil.  The turning over of the piles of chicken 
litter would expose any fly larvae to the higher temperatures at the core of the pile from 
the decomposition processes the wastes undergo, which would destroy the larvae.    
 
The area was also used for the dumping of large volumes of garden refuse, which 
provides a suitable medium for fly breeding.  There were accumulations of liquid that had 
leached from the piles of chicken litter, which created odours.  There was evidence of fly 
infestation, with all phases of the life cycle of the fly in evidence. 
 
It is strongly recommended that the management practices at this site be improved so as 
to prevent odours and control fly breeding.  These management practices should be 
formalised in a contractual arrangement between the management of the Emeraldene 
Poultry Farm and any persons contracted to remove chicken litter from their premises. 
 
A number of alternatives can be considered for the management of the chicken litter and 
filter press stockpiles before spreading on the sugar cane fields.  The spreading of poultry 
manure has been often been associated with fly infestations. The application of 
larvaecides to the manure can break the breeding lifecycle of the fly.   
 
One of the most efficient methods to aerobically process poultry manure is by composting 
it. Composting is a relatively fast aerobic process in which organic matter is degraded by 
bacteria and fungi to produce a relatively stable humus-like material. The aeration of the 
poultry manure can be achieved in several ways. It can be done by mechanical scraper 
or windrower. High rate composting can be accomplished by using a large rotating drum 
into which forced air is supplied. The composting process is self heating to about 600C 
and can produce compost in about ten days if favourable conditions are maintained. 
Poultry manure can be effectively composted if the moisture level is kept between 50-
60% and a good mixing ingredient such as bedding or paper wastes is mixed with it. 
 
The assessment closer to Zinkwazi residential area indicated fly infestation at the first 
residential development on the outskirts of town.  The increase in fly numbers was traced 
to a property on the outskirts of town where horses are stabled and a compost heap is 
located at the boundary fence (Figure4 ). 
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Figure 5: Stables and compost heap on the outskirts  of Zinkwazi where 

increased fly populations were detected 

 

8.3 Assessment of Fly Infestation 
 
On the 19th November fly strips were set up at Emeraldene Poultry farm, at the 
homestead on the Dietrich’s farm and at the staff compound on the Dietrich’s property.   
The fly strips were deployed for two days, after which they were collected.  The prominent 
nuisance flies were identified and counted. 
The fly strips indicated that Musca domestica is the prominent nuisance species in the 
area, as was observed in the fly traps.  The fly counts for each strip (shown in Figure 4 ) 
were as follows: 
 

Site Number of Musca domestica  
Emeraldene Farm (E)  17 
Dietrich Homestead/ Farmhouse (F) 23 
Compound (C) 8 

 
 
The table above and Figure 5  indicates the highest level of house fly infestation at the 
Dietrich farmhouse (F).  The compound (C) revealed the lowest level of fly infestation.  
The compound is situated approximately 400m from the homestead.   The comparatively 
high fly numbers at the homestead, despite the close proximity to the compound, 
indicates a more localised source of material for fly breeding at the homestead.  It was 
noted that there are a number of bantam chickens in the yard.  The chicken feed and 
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manure could possibly provide a source of fly breeding, although other possible sources 
would need to be investigated.  The fly strips are however a crude method of assessing 
fly infestation.   
 

 
 
Figure 6: Fly strips from Emeraldene Poultry farm ( F), the Dietrich farmhouse 
(F) and the Dietrich staff compound (C) 

 
 

9. Conclusion 
 
 
Emeraldene Poultry Farm has implemented technology and systems that incorporate 
state of the art technology.   The systems are specifically designed to ensure that chicken 
manure is not exposed to excess moisture which would increase odours and promote fly 
breeding.   The chicken litter is retained in a closed hopper before being collected by a 
local farmer twice weekly. 
 
The site assessments on the 15th, 19th and 21st November 2007 indicated sound 
management practices on site. All poultry and other livestock handling will attract flies 
and a certain level of odour.  The fly infestation and odours on site at the time of 
assessment were not found to constitute a nuisance to neighbouring premises. 
 
It is however deemed necessary that the principle of cradle to grave disposal of waste be 
adopted with regards to persons contracted to remove chicken litter from the site.  A 
formal arrangement needs to be put in place whereby those contracted to remove this 
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waste undertake to manage the chicken litter in such a manner so as not to impact on the 
environment through generation of odours, fly infestation or contamination of water 
sources.  
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