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Agriculture as well as various institutions, organizations and private individuals. 
 
The Red Meat Abattoir Association would like to encourage all Veterinary Services Departments to utilize and 
distribute the Waste Management Guideline for the benefit of the meat industry at large. Inputs and comments 
would be greatly appreciated as it is the RMAAôs objective to update the Waste Management Guideline regularly 
to ensure its relevance and currency to the industry. 
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FOREWORD 
 
An increasing demand to preserve our natural resources, changing legislation and the prevention of the spread 
of diseases alerted the Red Meat Abattoir Association to the various challenges surrounding the management of 
waste and energy at abattoirs countrywide. A number of guidelines exist and some research has been 
undertaken but it is still unclear to abattoir owners how they should address waste management and energy 
management, while also complying with a changing environment.  
 
It was therefore decided to compile a comprehensive user-friendly information guideline which addresses current 
environmental, food safety and other applicable legislation and available technology used throughout South 
Africa. The manual includes references and explanations of various legislation, statistics as well as available 
options currently used for waste and energy management. The aim of the manual is to create awareness of the 
current challenges facing the industry. 
 
A literature review is further required to identify shortcomings which will be addressed by undertaking thorough 
research in the abattoir and feedlot environment. New technologies which may offer possible solutions to waste 
and energy management problems will be investigated in depth to create a basis for better decision making in 
terms of waste management strategies. Reduced waste generation, by-product utilisation, cost implications, 
practicality and effectiveness are some of the factors that will be considered. 
 
I would like to thank Mariana Du Toit from the Red Meat Abattoir Association and all companies and individuals 
who gave inputs and comments towards the compilation of this report. 
 
All questions/ inputs from the industry and Veterinary Public Health may be directed at mariana@rvav.co.za  or 
fax: 012-349 1240 for attention Mariana Du Toit. 
 
We believe that this guide will assist abattoirs in making informed decisions regarding the handling of waste 
products. 
 
 
 
 
 
 
______________________ 
Dr. Gerhard Neethling 
General Manager: RMAA 
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EXECUTIVE SUMMARY 
 
Waste management has become a serious challenge for the abattoir industry. Traditional methods of rendering 
(sterilisation plants, incineration and even denaturing) are out of fashion as a result of disease risk, 
environmental emissions or environmental contamination. NEMA, the waste management act of the department 
of environmental Affairs further restricted the transport, handling and processing of abattoir by-products and 
waste. Alternative methods of handling are crucial to the success of abattoir industry. 
 
Energy consumption and the traditional way of managing energy is ineffective and much energy and resources 
that could be used for energy is wasted. The increase of energy prices will cause energy intensive practices  to 
become unprofitable and could mean that if energy is not managed correctly some organizations will fail. Energy 
management is not regulated like waste management, but will have greater economic impact on organizations 
sustainability   in the future. 
 
This guide summarises current practices in terms of the following: 
 
The current status of waste and energy management practices at abattoirs countrywide was investigated using 
existing documentation available on the subject.  
 
Abattoir waste is regulated in terms of various acts and regulations and the waste generator, in this case the 
abattoir, has various responsibilities.  
 
Energy management was never a focus area due to the low cost   of electrical energy in South Africa but in 
recent years large price increases has made it a critical management focus for the future.  
 
During the processing of the live animal into meat, various waste products are generated. The two forms most 
distinctly identified are solid waste and waste water.  
 
The ways in which these types of waste products are handled vary depending on different throughputs, areas 
etc. There are currently various ways of handling these wastes but they may not all be successful for all 
situations and the costs also vary. Some methods include: 
 

¶ Air curtain burners 

¶ Alkaline hydrolysis 

¶ Low pressure tissue processing systems 

¶ Composting 

¶ Vermi-composting 

¶ Bio-gas 

¶ Bio-fuel 

¶ Rhodes Bio sure process 

¶ Plasma converters 

¶ Ring Dryers 

¶ Turbulator 

¶ Advanced integrated ponding systems 

¶ Effluent water treatment 

¶ Bio-fuel driven tri-generators 
 
 
 
Further research is needed into new technologies to identify ways to address waste management. 
 
Energy management and waste management will directly or indirectly affect each other as many of the 
interventions to reduce waste will result in either an increase or a reduction of energy consumption.  Energy cost 
as a  portion of total operational cost of a facility will continue to increase in it is important as prices and scarcity 
rises. For this reason it is strategically important to include energy management as a component of waste 
management  
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2 INTRODUCTION 
 
2.1 Background 

 

South Africa (RSA) is generally recognized as being a water-scarce country with the current rate of rise in 
demand projections indicating that demand will equal available supplies by the year 2020. In addition the quality 
of existing water supplies is steadily deteriorating because of the accumulation of intractable pollutant 
substances primarily as a result of salinisation (accumulation of dissolved inorganic salts). Generation of 
electrical power consume vast amounts of water and should be included in the water footprint of facilities. 
 
The role to be played by the industrial sector, and the concomitant responsibilities to be borne, are very clear 
when it is considered that in general industry consumes around 21% of the national water budget, the balance 
being agricultural (65 %) and domestic (14 %) usage (4). Today, with the strain being put on our world for saving 
our natural resources it is becoming more apparent that the disposal of wastes is a matter of industry's 
responsibility to the society around it. The pollution control regulations which were relatively loose a few decades 
ago are now extremely tight as evidenced by the proliferation of Environmental Legislation recently introduced 
that has resulted in efforts being made to limit and eliminate as much as possible the discharge of polluting 
materials into the atmosphere, ground and primarily, the discharge into the water. 
 
Of special significance to industry is the increased demand on available resources and the gradual deterioration 
in the quality of these freshwater resources, the cost of water treatment by public authorities is expected to 
steadily increase, with the result that water, an essential raw material in the manufacturing process, will become 
more expensive as well as less freely available. 
 
The avoidance and recycling of waste has become an important topic of discussion for industry and its suppliers 
(in both the chemical and equipment manufacturing industries), and the development of new, environmentally 
friendly products and processes has become a priority in research and development. The purpose of these more 
environmentally friendly products and processes is to reduce the levels of potential pollutants contained in the 
effluent, exhaust air and solid waste, and to allow savings in water, energy and man hours to be made without 
impairing the quality of the final product. 
 
In situations where the generated wastewater or solid wastes cannot be discharged or disposed of to the local 
municipal facilities, the industrial entity thus has to treat these wastewaters and solid wastes in accordance with 
the requirements as described in a wide array of legislation. Failure to adhere to or bad management practices 
can lead to high clean-up and rehabilitation costs in terms of Section 28 of the National Environmental 
Management Act (Act 73 of 1998) and Section 19 of the National Water Act (Act 36 of 1998)(1).  
 
Against this background there thus appears to be a need for a comprehensive guide for the management of 
solid waste and wastewater for the red meat industry in South Africa (as the last such detailed study was 
conducted in 1989 as part of the NATSURV series WRC)(2). Since this document was published substantial 
changes have occurred within South Africa and it has become difficult for the industry to remain abreast with the 
new legislation / technology / solutions that have originated. 
 
2.2 The Red Meat Abattoir Industry in South Africa 
 
Once a thorough industry survey has been completed, updated data on the abattoir industry, including size, 
contribution to GDP and integration into agriculture will be available. 
 
In South Africa the agricultural sector represents one of the main sources of revenue and plays a valuable role in 
ensuring the sustainable supply of food to our growing population. Animal agriculture comprises a substantial 
portion of the overall agricultural sector.  
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Statistics to be investigated during further studies in 2010-2011 include: 
 

¶ The value of RSA livestock commodities  

¶ Contribution of animal agriculture per ton of beef, pork, sheep and poultry 

¶ Total carcass and organ disposal per ton  

¶ Water use, wastewater generated and volume of solid wastes 

¶ Energy to be generated from waste products 

¶ Energy efficiency in the abattoir industry 

¶ Energy management in the abattoir industry 
 
The abattoir industry processes both red (beef, mutton and pork) and white meat (poultry). The red meat industry 
comprises in excess of 470 abattoirs located throughout RSA. 
 
Abattoirs have been Identified as large consumers of water, the annual water consumption of the red meat 
industry, as recorded in 1989, is approximately 5.8 million cubic metres. Approximately 84 % of this water is 
discharged as wastewater containing high organic loads including suspended matter. Abattoirs are classified as 
intensive energy users. The consumption of energy contributes to greenhouse gas emission and water 
consumption. 
 
 
Whereas abattoirs require high quality water due to the processing of a material destined for human 
consumption (especially abattoirs exporting), discharges from these facilities significantly contributes to the 
organic load of raw sewage treated at sewage treatment plants and in addition there are the problems with 
regards to disposal of solid wastes. 
 
The wastewater from red meat abattoirs could be broadly summarized as follows: 
 

¶ pH 5,7 to 8,4 

¶ COD 2380 to 8942 mg / L 

¶ Suspended solids 189 to 3330 mg / L 

¶ TDS 595 to 2805 

¶ Total Kjeldahl Nitrogen 0.71 to 24 mg / L 
 
These values indicate the pollution load and therefore the need for proper treatment of these wastewaters prior 
to discharge. Alternative methods can be utilised to treat the water and extract useful products and energy from 
the liquid and solid waste. 
 
2.3 Objectives of this guide 
 
This guide has been drawn up for the primary purpose of transferring to the industry information with regards to 
the energy and environmental issues facing the red meat abattoir industry and sets out the legislative framework 
and requirements, and best management practices that could be used to minimize impacts on the environment.  
 
It is hoped that the guide shall encourage the industry to continue to develop and implement technology and 
management practices that will enable it to meet requirements in terms of the environmental legislation through 
creating environmental awareness, minimizing the use of raw materials, and utilizing cost-effective methods for 
handling, treatment and disposal of wastewaters and solid wastes generated. This will result in a reduction in the 
practices of illegal dumping of solid wastes and discharges of wastewater into the natural environment and thus 
minimize the degree of environmental degradation generated from abattoir wastes. 
 
3 REVIEW OF LEGISLATION 
 
Due to the substantial changes that have occurred in South Africa proper understanding of legal responsibilities 
with respect to waste management can be daunting. Compliance requirements pertaining to waste is contained 
in a wide array of legislation, across all tiers of government and administered by numerous government 
departments (1,11,12,16,17,18,19).  
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3.1 Definitions of waste 
 
Definition of waste in terms of the National Water Act, 1998 (Act 36 of 1998): 
 
 ñWasteò includes any solid material or material that is suspended, dissolved or transported in water (including 
sediment) and which is spilled or deposited on land or into a water resource in such volume, composition or 
manner as to cause, or to be reasonably likely to cause, the water source to be polluted. 
 
Definition of waste in terms of the Environment Conservation Act, 1989 (Act 73 of 1989): 
 
ñWasteò means any matter, whether gaseous, liquid or solid or any combination thereof, which is from time to 
time designated by the Minister by notice in the Gazette as any undesirable or superfluous by-product, emission, 
residue or remainder of any process or activity. 
 
Technical definition of Abattoir Waste: 
 
Abattoir waste can be defined as waste or waste water from an abattoir which could consist of the pollutants 
such as animal faeces, blood, fat, animal trimmings, paunch content and urine. Abattoirs as users of electrical 
energy are indirectly causing waste related to the generation of electricity such as gasses and waste water. 
 
3.2 Definitions related to Energy 
 
Energy efficiency: 
Energy efficiency is "using less energy to produce same outputs or provide the same services".  The purpose of 
energy efficiency is to conserve energy and reduce the impact of using fossil fuels and greenhouse gasses have 
on the environment.    
 
Green  energy: 
Green energy is energy that is harversted from non-fossil fuels such as bio-mass, solar, wind, water and wave 
energy.  Some energies will be greener than others, but not necessarily cost effective to utilize. 
 
3.3 Regulation of Abattoir waste 
 
Abattoir waste could therefore be regulated through either the Environment Conservation Act, 1989 (protection 
of the total environment i.e. water, air, soil, humans, flora and fauna), or the National Water Act, 1998 
(predominantly protection of the water regime, most possibly excluding seawater quality). 
 
Water quality protection in terms of the National Water Act could be achieved via water use licenses (section 21 
(f) for discharges ï excepting into sewage reticulation and 21 (g) for disposal on land), directives in terms of 
section 19 for preventing and remedying pollution and section 20 to control emergency incidence involving the 
spilling of a harmful substance that could detrimentally affect a water resource (7).  
 
Relevant procedural approaches for the preceding exist in documentation cited as ñWater use authorization 
processò but needs to be developed for the implementation of sections 19 and 20. 
 
The protection of water quality including the environment against the effects of abattoir waste disposed of onto 
land could also be achieved through section 20 (prescribing the need for a disposal site permit from the Minister 
of Water Affairs to establish and/or operate a disposal site) of the Environment Conservation Act. Standards and 
protocols for the deployment of Section 20 permitting exist in the form of the Minimum Requirement Trilogy 
(second edition 1998) (7). 
 
Recently a series of guidelines to facilitate legal compliance with respect to industrial waste management has 
been published by the WRC and can be ordered as Report No: TT 395/09; TT 386/09 and TT 397/09 at email: 
orders@wrc.org.za (1).  
 
For the purposes of this guideline can be summarized as follows: 
 
Legal requirements are those that are enforceable by law and apart from acts, international conventions, 
regulations and bylaws, legal requirements may also take the form of permits, licenses, authorizations, 

mailto:orders@wrc.org.za
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directives, and lease agreements. In addition, some South African National Standards (SANS) documents have 
been incorporated into acts and regulations, thereby making them legally binding. 
 
All the recent changes to legislation with regards to waste management can be traced back to the Constitution of 
South Africa, 108 of 1996. 
 
Section 24 of the Constitution enshrines Environmental Rights for all citizens of our country by providing that we 
are entitled to an environment that is not harmful to our health or well-being. Furthermore, we have the right to 
have the environment protected for present and future generations through reasonable legislative measures that 
include the prevention of pollution and ecologically sustainable development. Section 24 of the Constitution 
therefore obliges you to manage your wastes in a way that prevents pollution and does not negatively affect the 
health and well-being of your employees and the community at large. 
 
The White Paper on Integrated Waste Management and Pollution Control of 2000 best sums up the change in 
thinking of government from a historic ñend-of-pipeò approach to pollution to a framework of preventative 
strategies that aim at waste minimization and pollution prevention. The National Waste Management Strategy 
(NWMS) and the Polokwane Declaration of 2001 further illustrated the intention of government to follow in the 
direction of waste reduction (1). 
 
3.4 Important legislation related to waste management 
 
Some of the legislation related to waste management is listed below more details can be viewed in Appendix 1, 
and also for further reading (1) 
 
Environmental Conservation Act 73 of 1989 (ECA) 
 
The objective of the ECA is to provide for the effective protection and controlled utilization of the environment 
and is currently the main legislation that governs waste disposal in South Africa (some sections have been 
repealed by NEMA) but those dealing with waste (Sections 19, 20, 20(1), 20(9)) are still in effect.  
 
ECA essentially deals with permitting for waste facilities and disposal to permitted facilities. From the ECA it can 
be seen that the waste generator is required to take all wastes to permitted facilities ï this includes recycling and 
treatment facilities. It is important to obtain copies of all permits relating to the landfill site, recycling and / or 
treatment facility where the wastes are taken and to ensure that the facility is allowed to accept the particular 
type of waste. 
 
National Environmental Management Act 107 of 1998 (NEMA)  
 
The NEMA is the framework Act dealing with environmental management in South Africa In part it replaces 
sections of the ECA and covers pollution prevention, environmental management principles, incident 
management, and environmental authorizations.  
 
An important section of NEMA with respect to waste management in industry is Section 28 that prescribes 
certain actions in terms of the ñDuty of Care and Remediation of Environmental Damageò and requires persons 
that cause significant degradation of the environment to take reasonable measures to prevent the pollution or 
degradation from occurring, continuing or recurring. Section 28(4) prescribes remediation steps that must be 
followed if a directive is issued. 
 
National Water Act 36 of 1998 (NWA) 
 
The NWA deals with issues such as the protection of South Africaôs water resources and as with NEMA, the 
NWA also contains a duty to prevent pollution (Section 19) that requires persons that control, occupies or uses 
land that through any activity or process is or was performed that causes or is likely to cause pollution of the 
water resource, to take all reasonable measures to prevent any such pollution from occurring, continuing or 
recurring. A directive can be issued under section (S19(3)).  
 
Section 20 of the NWA deals with the control of emergency incidents and Section 21 describes a number of 
water uses that are applicable to waste management practices 
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Section 21(f) Discharging waste or water containing waste into a water resource through a pipe, canal, sewer or 
sea outfall or other conduit ï this water use includes discharging waste or wastewater directly into a river. A 
permit to discharge waste effluent and the need to comply with prescribed discharge standards is required. 
 
Section 21 (g) Discharging of waste in a manner which may detrimentally impact on a water resource ï this 
water use applies where waste disposal takes place into facilities on-site, e.g. French drains, Oxidation ponds, 
evaporation dams, and landfill sites. 
 
In general the NWA thus covers pollution prevention, incident management, water use and licensing  
 
Occupational Health and Safety Act 85 of 1993 (OHSA) 
 
Health and Safety in the workplace and the surrounding community 
 
Hazardous Chemical Substances Regulations of 1995 (HCS Regs), 
Asbestos Regulations of 2001 (Asbestos Regs), Lead Regulations of 2001 (Lead Regs), and Hazardous 
Biological Agents of 2001 (HBA Regs) 
 
Together deal with aspects of storage, handling, transport and disposal of HCS, asbestos, lead, and HBAs, 
including training requirements 
 
Health Act 63 of 1977 and the National Health Act 61 of 2003 
 
Prevention of nuisance and offensive conditions, and provides for municipal health services including water 
quality monitoring, waste management, and environmental pollution control. 
 
Hazardous Substances Act 15 of 1973 (HSA) 
 
Classification of certain substances as hazardous ï 4 groups 
 
The Meat Safety Act 40 of 2000 (MSA) 
 
Promotes the safety of meat and animal products and to establish and maintain Essential National Standards in 
respect of abattoirs. Addresses handling, storage and disposal of condemned material. The regulations under 
the Act contain requirements for the Hygiene Management System and include a specific Hygiene Management 
Program for waste handling. The requirements are addressed by a procedure and various checklists to ensure 
correct handling. 
 
Currently the following are approved ways of disposal of condemned material in terms of the regulations under 
this act: 
 
Any condemned material must be disposed of by ï 
 
 (a) total incineration; 
 
 (b) denaturing and burial of condemned material at a secure site, approved by the provincial 

executive officer and local government,  by ï 
 
  (i) slashing and then spraying with, or immersion in, an obnoxious colorant approved for 

the purpose; and 
 
  (ii) burial and immediate covering to a depth of at least 60 cm and not less than 100 m from 

the abattoir, providing such material may not deleteriously affect the hygiene of the 
abattoir; or 

 
 (c) processing at a registered sterilizing plant 
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Animal Diseases Act, 1984 (Act no. 35 of 1984) 
 
This act is of importance since the regulations were amended on 13 November 2009 by R 1059. The 
amendment addresses the use of proteins from ruminant origins (excluding milk and milk products).  Therefore it 
has a direct affect on the manufacturing of blood and bone meal. 
 
National Road Traffic Act 93 of 1996 (NRTA) and National Road Traffic Regs 
 
Chapter 8: transport of dangerous goods and thus hazardous waste 
 
The Minimum Requirements Series of Documents 
 
Minimum requirements for the handling, classification and Disposal of Hazardous Waste 
 
South African National Standards (SANS) 10228, 10229 and 10231 
 
These Standards relate to legal requirements for the classification of dangerous substances, packaging 
requirements for transporting dangerous goods and operational requirements for transport of dangerous goods 
 
National Environmental Management: Waste Act 59 of 2008 (NEM:WA)  
 
This deals with the licensing of waste activities, priority wastes, establishment of norms and standards, 
requirements for storage, transport and disposal of waste, assessment and clean-up of contaminated land, 
establishment of a waste information system.  This is the current legislative instrument which guides and 
regulates all waste management activities. The NEM:WA lists waste activities which require licensing in 
Government Notice 718 as well as the licensing requirements to ensure that all abattoirs operate activities 
legally. 
 
NEMA: Air Quality Act, 2004 (Act 39 of 2004) also existing Pollution Prevention Act of 1965 
 
Some of the provisions of the Act are not in force yet and therefore the existing Pollution Prevention Act of 1965 
has not yet been repealed. In the context of abattoir waste management, it is important to note the provisions 
relating to odour control and the destruction of waste by burning (waste incineration). Section 35(2) imposes an 
obligation on the occupier of any premises to take all reasonable steps to prevent the emission of any offensive 
odour caused by any activity on such premises. 'Offensive odour' means any smell which is considered to be 
malodorous or a nuisance to a reasonable person. 
 
By-Laws 
 
Storage, registration of waste contractors, flammable substances storage and transport, permitting of scheduled 
trades, trade effluent discharge 
 
3.5 Summary of the legislation related to waste management 
 
When one considers the legislation related to waste management it is apparent that the emphasis has shifted so 
that the waste generator is indeed responsible for all aspects of waste and thus as a company you should be 
actively pursuing waste prevention and minimization programs to reduce the liability posed through possible 
impact on the environment. 
 
3.6 The responsibilities of the waste generator (Abattoir) 
 
From the legislation outlined above one can summarize the responsibilities of the waste generator as follows: 
 

¶ Minimise the impact of your waste on health and safety and the environment by classifying, handling, 
storing, transporting and disposing / recycling correctly; 

¶ Ensure compliance with applicable legal requirements; 

¶ Apply the waste hierarchy; 

¶ Ensure compliance of the contractors working on your site; 

¶ Ensure compliance of your waste / recycling service provider in fulfillment of your Duty of Care 
responsibilities. 
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¶ Maintain Cradle-to Grave paperwork 
 
In order to meet these responsibilities with regards to waste management a waste generator should draw up a 
waste management program that incorporates the principles of: 
 
Duty of Care 
 
Take reasonable measures to prevent pollution. This includes providing facilities, developing procedures, 
conducting risk assessments, and employee training. 
 
Cradle to Grave 
 
The responsibilities for waste do not end when the waste leaves your premises. Maintain an auditable paper trail 
of all the steps that are followed from the point of generation to final disposal to prove that you and your waste 
contractors have complied with the law. 
 
Polluter Pays 
 
If you cause the pollution you pay for the impacts. The cost could include those for clean-up and remediation, 
and can also include fines and possible criminal convictions. In certain circumstances you could be liable for 
pollution caused on the part of your waste contractor. The same applies for inefficient energy usage, although 
the abattoir is not directly responsible for the waste as a result of electricity generation, the abattoir could pay a 
penalty e for the ineffective use of energy in the near future. 
 
Precautionary Principle 
 
Waste must be treated as hazardous until proven otherwise. Your waste must be classified by the most 
hazardous constituent. 
 
Waste Hierarchy 
 
The application of a process whereby you: 
 

1. Avoid waste 
2. Reduce, recycle or reuse waste 
3. Treat waste 
4. Only dispose of waste to the environment as a last resort 

 
This waste management program should thus include, amongst others, the following aspects: 
 

¶ Identification of waste streams 

¶ Application of waste hierarchy 

¶ Classification of waste 

¶ Waste handling and storage on-site 

¶ Hazardous waste transport off-site 

¶ Cradle-to-Grave paperwork 

¶ Waste management policies and procedures 

¶ Criteria for selecting your waste contractor 
 
4 PROCESS AND SOURCES OF WASTE IN RED MEAT ABATTOIRS 
 
For the purposes of this guide the general process followed for the slaughtering of cattle is described, see Figure 
3.1. The slaughtering process may be considered as a series of unit operations. It is important to consider that 
both solid and liquid (water) wastes are generated by the activities of an abattoir and can originate as follows at 
the various process steps as indicated on the flow diagram for beef slaughter: 
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Flow diagram for beef slaughter process 
 
4.1 Lairages 
 
Kraals in which animals are received and penned at an abattoir prior to slaughter result in pollutants in the form 
of urine and faecal matter that have to be collected, removed and the floors washed down at least once a day. 
The lairages contribute about 13 % of the wastewater volume and about 7 % of the COD load in terms of the 
final wastewater (2). 
 
4.2 Stunning, sticking and bleeding 
 
During these operations the cattle are first made insensible in an approved humane manner before slaughtering, 
slitting of the throat followed by bleeding. 
 
It has been reported that blood accounts for approximately 4 % by weight of an animal. This blood constitutes a 
major pollutant, in terms of COD if discharged to a sewer. Cold wash-down water is used periodically during 
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slaughtering periods. The slaughter floor contributes about 27 % of the wastewater volume and about 15 % of 
the COD load in terms of the final wastewater (2). 
 
4.3 Carcass processing 
 
After bleeding the operations included as part of carcass processing include the manual removal of hoof and 
head, hide removal usually done mechanically and the mechanical evisceration resulting in the cleaving of the 
carcass and the subsequent removal of the stomach, intestines and internal organs. After inspection the carcass 
is then halved, trimmed and washed. 
 
The operations described above give rise to solid matter and due to the washing processes also wastewater. If 
carcasses are condemned these also need to be dealt with at this stage. 
 
4.4 Offal handling 
 
Offal handling can generally be divided into Red offal and Rough offal. Together the Offal processing contributes 
about 39 % of the wastewater volume and about 68 % of the COD load in terms of the final wastewater (2). 
 
4.4.1 Red Offal 
 
Consists of the lungs, heart, liver, diaphragm, spleen, tongue and demasked head of the slaughtered animal and 
requires only some cold water washing to remove blood and so generates a small amount of wastewater. 
 
4.4.2 Rough Offal 
 
This consists of the stomach, intestines, feet and skin-on head of the slaughtered animal except in the case of 
pigs where the head and feet are part of the carcass and involves the opening up of the paunches and intestines 
for washing in two stages using both cold and hot water. Water usage is higher than in any other single abattoir 
operation and subsequent wastewater contains large quantities of Suspended Solids that require further 
treatment. 
 
4.5 By-products processing 
 
Items of value produced during slaughter other than the carcass and edible offal are referred to as by-products. 
By-products are thus inedible material less rejects and waste. This includes the disposal of any meat which is 
classified as unfit for human consumption, as well as blood and the various trimmings removed from the carcass 
after slaughter. The most attractive means of disposal for each of these wastes is rendering since it produces a 
marketable by-product used in the manufacture of animal feeds, however, this process is only suitable for larger 
abattoirs due to the capital investment and legal requirements. 
.  
The primary source of wastewater in by-products processing is the water used to wash out the cookers after the 
rendering charge has been removed. Although low in volume this wastewater can contain a high pollution load. 
Another source of wastewater from this area is from the condensers used to condense malodorous vapours 
leaving the cookers (2). 
 
4.6 Miscellaneous 
 
A large volume of wastewater is generated at the end of each day when an intensive wash down program is 
instituted. This involves cleaning and sanitizing of all the process areas as well as boot washing, laundries and 
sterilizing equipment.  
 
4.7 Summary of Products Generated 
 
Clean products: 
 
Dressed carcass (includes head and feet in pigs) 
 
Red Offal:  includes lungs, heart, liver, diaphragm, spleen, tongue and demasked head of the slaughtered 
animal. 
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Dirty products (or green products): 
 
Edible: 

 
Rough Offal: includes stomach, intestines, feet and skin-on head of the   slaughtered animal except in the case of 
pigs where the head and feet are part of the carcass. 
 
Inedible: 

 
Hides and skins, horns, hair, hooves and snout 
 
Condemned products: 

 
Defined as an animal or parts of an animal inspected and judged, or otherwise determined, to be unacceptable for 
human and animal consumption and requiring sterilization or destruction. 

 
Waste products: 
 
These include faecal material, blood, intestinal content, condemned material, fat and trimmings, medical waste, 
household and garden refuse, solids from pre-treatment and wastewater. 
  
5 TYPES OF WASTE GENERATED IN RED MEAT ABATTOIRS 
 
Abattoirs aim at optimising the recovery of edible portions from the meat processing cycle for human 
consumption. Significant quantities of secondary waste materials not suitable for further consumption are 
however generated. Since water is often used to wash excessive waste solids to drain, waste solids should be 
carefully managed to promote water conservation. 
 
5.1 Solid Waste 
 
Solid waste generated at an abattoir consists mainly of inedible meat products (that can possibly be used as by-
products) and waste products such as manure, paunch contents, and condemned meat products (discards) that 
need to be correctly disposed of according to the Meat Safety Act 40 of 2000.  
 
A typical breakdown of the products and solid wastes generated from the slaughter of cattle is listed in the table 
below. 
 
Table 4.1. Products and solid wastes from processing cattle (2) 
  

Item % Weight 

Dressed Carcass 55 

Hide / Skin 7 

Blood 4 

Offal 9 

Paunch contents 15 

Other wastes* 10 

Total 100 

 
Note:  that the average live mass is 400 KG and that under the item of other wastes the figure includes hair, 
feet, fat, horn and trimmings. 
 
5.2 Wastewater 
 
If we consider water use, management and wastewater then we can identify that the main areas of the abattoir 
responsible for both water wastage and pollution load are the lairages, the slaughter floor, and offal processing 
areas. 
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Table 4.2.1. Water intake at A-grade Red Meat Abottoirs (2) 
 

Operations % Water intake 

Lairages 5 - 12 

Slaughter / Carcass dressing 13 - 33 

Offal handling 11 - 60 

Utilities (steam, hot and cold water) 2 - 36 

Services (ablutions, general washing) 1 - 12 

 
5.2.1 Lairages 
 
In general high levels of water are being wasted by washing faeces from the lairages into the drainage system 
without prior removal of any waste. Water hoses used for the washing of these areas are not all fitted with water 
saving devices and are usually not pressurized resulting in higher than necessary volumes of water being used. 
Usually the wastewater from these areas is not always separated from other effluents and so can end up being 
discharged to storm water systems and so end up in the environment causing pollution due to the high levels of 
solid materials present in these streams (2). 
 
5.2.2 The slaughter floor and offal processing areas 
 
First wash of blood troughs is not always done with cold water that results in cogealing and thus more water 
being required to clean these areas. Solids and other materials are all hosed into the drainage system without 
prior solids removal or dry-brushing cleaning of areas. Normally where municipal sewage connections do exist, all 
effluent from the process area is discharged to such without prior separation or pre- treatment, resulting in high 
discharge costs. 
 
Effluent is made up of water and may contain: 
 

¶ Blood 

¶ Solids (e.g. meat or skin trimmings 

¶ Hair 

¶ Pieces of bone 

¶ Hooves 

¶ Grease / fat 
 
The wastewater from red meat abattoirs could be broadly summarized as follows: 
 

¶ pH 5,7 to 8,4 

¶ COD 2380 to 8942 mg / L 

¶ Suspended solids 189 to 3330 mg / L  

¶ TDS 595 to 2805 

¶ Total Kjeldahl Nitrogen 0.71 to 24 mg / L (2) 
 
These values indicate the pollution load and therefore the need for proper treatment of these wastewaters prior 
to discharge. 
 
The following abattoir waste formulas were received from Gauteng Veterinary Services as determined during 
January 2010: 
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Table 4.2.2. Abattoir waste formulas ï Red Meat 

 
BOVINE 

  Liters Kilo`s 

Rumen / stomach content   18 

Manure (Lairages)   4 

Condemned material/Trimmings   9 

Blood from bleeding area 18   

Waste Water (Inflow = 880 liter x 85%) HT 748   

Waste Water (Inflow = 495 liter x 85%) LT 421   

Pig Hair     

 
The table above gives a breakdown for the solid and liquid wastes generated for the slaughter of cattle. The 
statistics were compiled by Gauteng Veterinary services for high and low throughput abattoirs. 



Page 21 of 79 

 
6 INEFFICIENT USE OF ENERGY 
 
The processes in most industrial systems are not designed around optimal efficiency, because energy was in 
expensive in the past. The rise in energy prices, possible additional taxation on energy usage and the 
environmental standards, like ISO14000, cause alternative methods and processes to become financially viable.  
Wasted heat energy, electrical energy losses and liquid waste can be recovered and reutilized elsewhere. 
Three-fold the energy used for the cooling systems could be recovered pre-heat water. Electrical bills can be 
reduced by up to 36% if electrical systems are managed more efficiently. Up to 30% of the energy utilized by the 
plant can be generated using waste products and wastewater.  
 
6.1 Heat recovery and Isolation 
 
Heat pumps, or air conditioning units, can be converted to heat water that can be stored and fed to boilers or hot 
water vessels and used as pre-heated water. Most makes of chillers, air conditioner systems and heat pump 
units can be converted using heat exchanges to heat water whilst cooling air or water. The method of heating 
water uses only 30% of the energy of the conventional way of heating water with electrical elements. Water 
heating using the method can reach temperatures of 55 degrees Celsius. This pre-heated water can then be 
heated further using solar heating to approximately 75 or 80 degrees Celsius. The result is that no additional 
electrical or coal energy is used to heat water to 80 degrees Celsius, because it is heat that would have been 
wasted that is used to pre-heat the water. 
To reduce electrical demand, cooled or iced water can be stored during the night time and used in the daytime. 
This will not reduce heat losses, but it can assist to manage the demand of a facility. 
In both cases where water is heated or cooled and stored for later use, pipes and storage vessels should be 
thermally isolated. Heat losses storage tanks can reach up to 20% if it have no thermal isolation installed.  
Thermal insulation includes air curtains, cold screens, insulation on pipes and storage vessels. 
 
6.2 Electrical Energy losses 
 
Electrical energy can be divided into two basic forms, reactive energy and active or real energy. The active 
energy consumption is measured in kWh, while apparent power is a combination of real and reactive energy, 
normally measured in KVA as  a maximum over a period (KVA demand). Most facilities pay for both real energy 
consumption and apparent power.  
 
KVA demand can be reduced via load shifting, installation of reactive compensations and continuous reduction 
in real energy consumption. Real energy consumption (kWh) can be reduced by limiting electrical losses, 
replacement/retrofitting of inefficient equipment with more efficient ones,  changing of human behavior, reduction 
of heat losses,  better scheduling or control of load to prevent unnecessary losses and many more.  
 
6.2.1 Power Quality interventions 

 
6.2.1.1 Reactive compensation 
 
If the waveforms of voltage and current are not in phase there will be a difference between real energy (KW) and 
apparent energy (KVA) due to reactive energy (KVAr) that is present within the network. The ratio between real 
energy and apparent energy is called power-factor (PF = KW/KVA). If the power-factor is close to 1 the electrical 
system will be more effective and if the power factor is less than 1 the electrical system is less effective. With a 
power factor close to 1 the maximum apparent energy demand (KVA) will be minimised resulting in a saving on 
electicity bills where there is a charge for demand. To compensate for a low power factor capacitors can be 
installed, which will result in a reduction of KVA, but in some cases, capacitors can cause disturbances in 
electrical networks due to the presence of harmonics and resonance in the system.  
 
Installing capacitors on a network with harmonics could cause damage to electrical equipment.  Proper power 
quality audits should be conducted before the installation power-factor correction or capacitor. According to the 
IEEE 519 specifications, Power Factor correction (Capacitors) should not be installed on networks where the 
voltage harmonics is above 3% or where current harmonics are above 10%. In cases where the harmonics is 
above the specified levels, properly designed harmonic mitigation systems should be installed.  
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6.2.1.2 Harmonics Mitigation 
 
Harmonics are waveforms with a frequency that is a multiple of the base frequency that could be present on the 
network. Harmonics cause the waveforms to be de-formed. It can be caused due to resonance, direct current 
converters, variable speed drives and other non-linear load. Electrical equipment are designed to run on a 
sinusoidal waveform and with the presence of harmonics the de-formed waveforms causes losses in the 
electrical network and load. If the harmonics are above the IEEE519 specification of 3% for voltage harmonics 
and 10% for current harmonics equipment could be damaged or a reduction of the lifespan of the equipment can 
be expected. The application of power factor correction on harmonic systems causes an increase in harmonic 
levels and could further cause damage to the power factor correction equipment and to the load.  
Harmonics can be mitigated using harmonic filters resulting in less distortion of sinusoidal waveforms and energy 
savings. 
 
6.2.1.3 Voltage level and variation 
 
Electrical equipment works best at a certain voltage range, if the voltage is higher or lower than the specified 
voltage range, equipment becomes less efficient and could be damage. Voltage level and variation should be 
checked and the levels should be adjusted and the variation limited if it falls out or the range of the equipment. 
NRS 048 standards is written to ensure that power deliverd to customers are within a certain specification. 
Disturbances within a plant could cause voltage variation, especially on heavy loaded transformers and circuits. 
Voltage variation could be reduced with the application of voltage stabilisation technologies. The voltage level 
can be adjusted by setting transformer tap positions or by installing product that can adjust the voltage level. 
 
6.2.2 Load Control 
 
By measuring the utilisation of power, instances can be identified where electrical energy is wasted. To reduce 
this waste it is important to start with by addressing human behaviour by means of training. As a next step load 
control can be installed the will prevent equipment to be on when not needed. Load control can also be used as 
an automation system. By applying load control both real energy consumption and apparent energy demand 
could be addressed. Load control can also be achieved by the installation of VSD drives. 
 
6.2.3 Energy Efficiency retrofitting 
 
Comprehensive energy audits can help to identify less efficient systems or equipment, These systems can be 
retrofitted with more efficient ones resulting in better energy efficiency. ESKOM and the gorvenment will provide 
some funding for projects that is significant in size, but the turn-around for the funding to become available is 
normally a long and sometimes lengthy process. 
Electrical motors, luminaries (lighting), geysers and HVAC systems can normally be retrofitted with more efficient 
units. 
 
6.3 Utilisation of Waste 
 
Incineration and disposal of energy rich waste products, in the case of the abattoir industry, can be seen as 
energy waste. The biological waste contains large amounts of energy that can be extracted and used within the 
facility in the form of heat and/or electrical energy. Anaerobic digestion or fermentation of biodegradable 
materials will result in biogases comprising primarily methane and carbon dioxide. This low cost fuel can be used 
in combustion engines driving electrical generators and creating heat energy.  
 
The additional heat energy can be used to pre-heat water which is used within the facility, replacing the current 
electrical element systems resulting in more efficient heating energy. Surplus hot water can also be converted in 
to cold air through tri-generation technology like absorption coolers. 
 
The waste products are reduced to a nitrogen rich fertilizer and liquid. The nitrogen rich fertiliser can be sold to 
the agriculture industry. The exact composition of the fertiliser is not yet known, but will depend on the waste 
product fed into the fermenters.  
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6.4 Methods employed for dealing with waste 
 
As can be seen from the description of the process outlined previously both solid and liquid (water) wastes are 
generated at various stages of the process that require proper management in order to limit their environmental 
impact. Due to the different categories of abattoirs operating in South Africa and limitations with regards to 
resources and variations in local requirements a range of methods are employed in order to deal with the waste. 
 
The diagram summarises current options for waste management scenarios at abattoirs in SA: 

 
6.5 Solid Waste 
 
6.5.1 Inedible Meat Products 
 
It is important to ensure that the use of inedible meat products does not result in unsanitary conditions on the 
abattoir premises and such inedible meat products must be handled in such a way as not to enter the human 
food chain or create an animal health hazard (e.g. Specific Risk materials, see Appendix 3).  
 
6.5.2 Categories of Inedible Meat Products 
 
(a) Condemned meat products 
(b) Non-condemned meat products 
 

¶ salvaged for animal food 

¶ salvaged for medicinal purposes 

¶ treated by the operator as condemned meat products 

¶ products that are by their nature not edible include beef hides, hair, and feathers. 
 

In addition to inedible meat products, waste products such as manure from animals, paunch content, contents of 
intestines, etc, must be disposed of in a sanitary manner. 
 
6.5.3 Handling these products 
 
Ideally an abattoir should be designed in such a way that, starting from the slaughter of animals, inedible waste 
products and inedible meat products are progressively removed from the carcass. As the carcass is dressed, 
heavily contaminated portions such as hair, hide, feathers, etc, should be removed and the carcass moved to 
progressively cleaner areas. As they are separated from the carcass, the inedible products must be moved to 
the inedible section of the abattoir. There must be no direction reversal of inedible meat products. Unless 
otherwise indicated, separate receiving, separate shipping, freezer, and cooler, if necessary, must be provided 
for inedible meat products. 
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6.5.4 Separation and Disposal of Inedible Meat Products 
 
Of all the inedible meat products in a registered establishment, condemned meat products require the closest 
supervision. The reason for this is that condemned meat products could be, accidentally or fraudulently, added 
to meat products approved for human consumption. Some condemned meat products could also spread disease 
to man and animals if they are not handled and disposed of in a sanitary manner. 
 
Containers used for condemned meat products must be distinctly marked "CONDEMNED" and containers used 
for animal food products must be marked "ANIMAL FOOD". They should preferably be of a colour that 
distinguishes them from containers used for edible meat products. 
 
The procedures for the handling and disposal of condemned material are currently regulated under the Meat 
Safety Act 40 of 2000, see Appendix 2.  
 
6.5.5 Condemned material 
 
The security over condemned material is very important as to prevent the products from re-entering the food 
chain. Currently the treatment of condemned material presents a major problem for the majority of small to 
medium abattoirs. 
 
Methods for the treatment of condemned material include: 
 

¶ Incineration 

¶ Denaturing and burial (Trench burial, Ottaway Pits, and Landfill) 

¶ Sterilization 

¶ Rendering 

¶ Feeding predators 
 
6.5.5.1 Incineration 
 
The incinerator should provide complete incineration with a minimum of clean, dry, residue ash for disposal and 
meet the requirements with regards to air pollution legislation. 
 
6.5.5.2 Denaturing and Burial 
 
Denaturing 
 
This is usually done by cutting into smaller pieces spraying or emerging into lime or fuel oil.  
 
Burial is done in 3 ways: 
 
Trench: must be at least 600 mm deep and must be covered daily. May become full quickly and alternative land 
may then be needed. 
 
Ottaway pit: Should be dug 600 mm, with lockable lids and lined to prevent leakage/ seepage. Pits become full 
within 2 -5 years when used at high throughput abattoirs. 
 
Landfill: Area must be secure and a dedicated area must be used for abattoir waste. It should be in possession 
of a valid permit. 
 
6.5.5.3 Sterilisation 
 
Sterilisation installations are mainly used for the manufacture of stock fodder of animal origin. The method for 
manufacturing animal feeds containing bones or other material of animal origin is as follows: 
 
The bones or other substances of animal origin must be exposed to saturated steam at a pressure of at least 
275 kPa. After all the air has been replaced by steam and kept at that pressure for an uninterrupted period of at 
least two hours in a digester tank containing not more than 4 metric tons of animal material. Or in the case of 
soap products, must be sterilised by exposure to heat for 20 minutes at a temperature of at least 100

0
C. 
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Requirements for sterilizing plants 
 
Sterilising plants must comply with requirements as set out in the regulations under the Meat Safety Act, 2000 
(Act no. 40 of 2000). 
 
Product 
 
A person may not sell the products of a sterilizing plant unless they conform with the specifications set by the 
Registrar in terms of the Fertilisers, Farm Feeds, Agricultural Remedies and Stock Remedies Act, 1947 (Act No. 
36 of 1947). See Appendix 4 for more detail on fertilizers. 
 
Any material produced by processing or treatment under the provisions of this Part and intended for animal 
consumption or as a fertilizer must be subjected to such examination and tests as the said Registrar may 
specify. 
 
6.5.5.4 Rendering 
 
Rendering is a process that converts waste animal tissue into stable, value-added materials and involves a 
series of drying and separating processes by which the material is sterilized and the fats and proteins are 
extracted to produce tallow and meat-and-bone meal (see Appendix 4). The rendering process varies from plant 
to plant in many ways depending on the intended use of the end products. The raw material can be processed 
wet or dry. The wet processing, involves either boiling water or steam being added to the material causing fat to 
rise to the surface, while in dry processing, fat is released by dehydrating the raw material. In addition there are 
also variations with regards to the temperature used and whether the process is run as a batch or continuous.  
 
At the start of the process, the waste material has a water content of up to 70%; its removal involves relatively 
high-energy costs. The wastewater produced also needs to be treated to avoid pollution. The organic nature of 
the material creates further problems of odour pollution, requiring additional pollution abatement technology. 
 
The main difficulties are the control of odour pollution and the treatment of water effluent. 

The processing plant may be operated by an independent company that collects the material on the open 
market, or by the packing plant that produced the material. 
 
6.5.5.5 Predator feeding 
 
Certain categories of waste material may be utilized for predator feeding. The safe handling, storage and 
transport of such material must be described in detail before such a protocol will be approved. 
 
Condemned meat product approved for animal food 
 
Operators may harvest or salvage certain condemned meat products for animal food with the consent of an 
official veterinarian. These products may be intended for fish, pets, zoo animals and fur animals.  
 
Condemned meat products may be used for animal food provided: 
 
(a)  they are derived from carcasses, portions or organs that are not affected with a disease transmittable to the 

abovementioned animals.  
(b)  they are derived from carcasses, portions or organs that are not affected with a disease that is a potential 

cause of zoo noses for handlers of this material;  
(c)  they are derived from carcasses, portions or organs where lesions or conditions mentioned above are 

removed. 
 

In the case of partial condemnation, i.e. condemnation of portions or organs, such consultation is not necessary 
provided the condemned meat products have been trimmed to make them free of transmittable pathogens. 
 
Operators wishing to engage in the harvesting or salvaging of meat products for animal food must provide 
adequate facilities for the separation, chilling, packing, marking, storage and denaturing of the product. 
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6.5.6 Non Condemned Inedible Meat Products 
. 
6.5.6.1 Salvaged for animal food 
 
Operators wishing to engage in the harvesting or salvaging of meat products for animal food must provide 
adequate facilities for the separation, chilling, packing and marking, storage and denaturing of the product, as 
required (Appendix 4). 
 
Animal food products derived from non-condemned meat products in fully marked containers, may be frozen and 
stored in a freezer used for freezing and storage of packaged, fully marked meat products for human 
consumption. The freezing, storage and shipment of these fully packaged and marked animal foods will only be 
allowed if they are kept apart from meat products approved for human consumption and provided such handling 
does not create any lowering of the standards of sanitation. 
 
Animal food products may be received from other registered establishments for freezing, storage and shipping in 
the frozen state provided they are packaged, identified for use as animal food, and their handling does not pose 
any sanitary problems. 
 

Lockable for security 

Numbered containers for protocol 

Feeding the lions 
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All handling of inedible products harvested or salvaged for animal food shall be carried out away from edible 
product and as much as physically and operationally possible in a section of the establishment used only for that 
purpose. 
 
6.5.6.2 Salvaged for medicinal purposes 
 
Operators may harvest or salvage inedible meat products for medicinal purposes on their premises. Operators 
wishing to engage in the harvesting or salvaging of such meat products must provide adequate facilities for the 
separation, chilling, packing, marking and storage of the product. 
 
Inedible meat products destined for medicinal purposes in containers, fully marked, may be frozen and stored in 
a freezer used for freezing and storage of packaged, fully marked meat products for human consumption. Such 
meat products may also be shipped from the edible shipping area. The freezing, storage and shipment of these 
fully packaged and marked for medicinal purposes may only be allowed if they are kept apart from meat 
products approved for human consumption and provided such handling does not create any lowering of the 
standards of sanitation. 
 
6.5.6.3 By-products 
 
These are products resulting from the process that can be separated and then either treated further or sold off to 
other industries.  
 
6.5.6.3.1 Blood 
 
As previously mentioned blood, originating from the bleeding stage of the process constitutes approximately 4 % 
by weight of the animal. Blood solids, can be converted into blood meal, however, at small abattoirs blood 
represents a severe problem for disposal. 
 
The minimum time allowed for bleeding and the amount of blood per carcass are usually: 
 
Cattle, horses: 8 minutes,  13ï15 litres blood 
Calf:  6 minutes,  2ï7 litres blood  
Sheep: 6 minutes,  1.3ï2 litres blood 
Pig: 6 minutes,  2ï4 litres blood 
 
Facilities for the collection and storage of blood in closed containers, prior to removal and disposal are usually 
provided.  If blood is disposed of in the drainage system it overloads the purification works, while unpleasant odours 
emanate from septic tanks into which it is drained. Abattoirs normally pay municipal levies if blood is disposed in this 
manner. 
 
The following different disposal methods are usually employed by abattoirs: 
 
 Municipal drainage 
 Oxidation dams 
 Buried 
 Run off or spraying onto fields 
 By-products 
 Feeding of pigs 
 
The practice of collecting blood in sumps or drums and then pumping this blood into ñhoney suckerò for distribution to 
farmers, or spraying and ploughing into fields, discharging on a municipal dump, feeding to pigs as a feed additive or 
buring are both unhygienic and do not meet the environmental requirements for proper disposal (MSA, NEMA and 
NWA).  
 
Often blood and paunch contents are dumped informally or on municipal waste sites. It is important to 
remember that the disposal of sludge type A (Abattoir sludge would fall in that category) on landfill sites / co-
disposal with domestic waste and other waste is subject to permit requirements as stipulated in terms of 
the Environmental Conservation Act 73 of 1989. The repeated use of an area for sludge disposal (e.g. ploughing of 
blood into fields) will change that area into a disposal site which must be permitted in terms of the above 
mentioned Act. 
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Of the different disposal methods the use of the blood for by-products would best meet the benefits as outlined 
under the waste hierarchy principle. This can include either the collection of the blood for Foetal blood for 
pharmaceutical purposes or processing into Blood Meal. 
  
6.5.6.3.1.1 Foetal blood for pharmaceutical and / or research purposes 
 
The collection of bovine foetal blood for usage is permitted in registered establishments where the process and 
handling are carried out in a manner which does not interfere with plant sanitation or unnecessarily create 
potential infection of employees. Adequate protection is to be provided to employees by management and the 
following requirements must be met:  
 
The foetuses are to be derived from carcasses in accordance with client specifications, but must exclude those 
derived from animals which reacted to the official test for Brucellosis. This is to reduce the health risk concerning 
human contacts during handling. 
 
Uteruses containing the foetuses must be conveyed intact to a suitable room or area in the inedible section of 
the establishment. The access area to and from the collection room should avoid backtracking and preclude 
cross-contamination. As an example, when a container is used, it must be water tight and properly identified.  
 
The collection room or area must have accepted room surface materials, satisfactory drainage and lighting. A 
rust-resistant metal table with drainage facilities and an adjacent knife sanitizer is required for bleeding. A 
suitable hand washing station (remote controlled) is to be provided along with soap, towels and disinfectant 
solution for personal hygiene. A hot and cold water outlet is required for room clean-up. 
 
6.5.6.3.1.2 Blood Meal 
 
On 13 November 2009 regulations under the Animal Diseases Act, 1984 (Act no. 35 of 1984) were amended by 
R 1059 as follows:  
 
Regulation 24 now reads: ñfeed any protein of ruminant origin (except milk and milk products) to any animals 
other than predators and carnivores, except with the written approval of the Director. Any written approval for the 
above-mentioned exemption may only be granted for the feeding of ruminant blood meal to non-ruminant 
animals and is subject to the conditions as may be determined by the directorò. 
Table 2 was also amended as follows: ñNo person shall feed any meat and bone meal or greaves of ruminant 
origin (except milk and milk products) to any animal other than predators and carnivores, except with the written 
approval of the director. Any written approval for the above-mentioned exception may only be granted for the 
feeding of ruminant blood meal to non-ruminant animals and is subject to the conditions as may be determined 
by the director.ò 
 
 
 
 
 
 
 
 
 
 
 
 

Bleeding - cattle 
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Production of Blood Meal 
 
Blood is rich in nutrients, especially protein, but being liquid, it readily collects dirt once it leaves the animal body. 
Dirt starts putrefaction which lowers the blood's usefulness, and if drained outside on the abattoir grounds 
sanitation problems arise by virtue of its clotting property. Other nuisances created by clotted blood are stench, 
filth, attraction of rodents and the breeding of flies. It is of utmost importance that when blood is collected that it 
be handled in a hygienic manner and processed with minimum delay. 
 
(a)  Collection and Yield 
 
Blood can be collected in metal or plastic drums directly if the animals are hoisted for bleeding, but if killed on the 
floor small enamel or plastic bowls can be placed immediately beneath the let-out to receive the blood and 
empty it into the drum. The estimated yield of blood and blood meal in average tropical livestock is as follows: 
 

 Fresh Blood Dried Blood or Blood 
Meal, kg As % of livewt. Weight, kg 

Cattle 2.5 6.30 1.26 

Sheep and Goats 0.6 0.25 0.05 

 
(b)  Small-Scale Processing 
 
Where only a few animals are slaughtered in a day, small-scale low-technology processing can be undertaken 
rather than to spill the blood to waste and create sanitation problems. Thus from say 10 cows and 3 sheep, 
approximately 64 kg of fresh blood can be obtained which can yield at least 12 kg of dried blood. To process 
this, the blood is cooked in a tank to coagulate it and is drained of liquids that collect on top after cooling. The 
coagulum is then broken up and spread on a tarpaulin or plastic sheeting for drying. Alternatively, the coagulated 
mass can be placed in a simple solar dryer for drying. 
 
(c)  Wet Rendering 
 
In plants that have steam-rendering tanks, the fresh blood can be mixed with selected non-carcass components 
and wet-rendered. In this instance, the blood should substitute for water in the tank. An advantage here is that 
the protein content of the offal meal will be raised quantitatively with the addition of blood, although some amino 
acids may be damaged by the strong action of the heat while others may leach into the cooking water. 
 
(d) Commercial Drying 
 
A more productive approach is to process the blood under relatively reduced temperature conditions using a 
commercial blood drier. In principle, the blood-drier is a dry-rendering tank disposed horizontally and invested 
with a steam-jacket. Special devices are provided within the tank to prevent blood from coating on the interior 
walls and reducing drying efficiency. 
 
Blood is introduced into the tank as a coagulated mass, previously obtained by steam action. As much liquid as 
possible should be squeezed from the coagulum. Heating is initiated at 82 

0
C and progressively raised to 94

0
C 

for about three hours, and finally elevated to 100 
0
C for 7 hours. Drying is complete when the final moisture level 

in the dried product is about 12%. During drying, moisture is removed rapidly and constantly from the tank by 
means of condensers to which the tank is connected. 
 
Complete moisture removal is not desirable otherwise the final product would darken or char, while above the 
12% level the residual moisture can cause deterioration and loss of nutrients. The protein content of the finished 
product is about 80%. 
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6.5.6.3.2 Hides and Skins 
 
Hides and skins have the highest yield and value of all products of livestock other than the carcass, and in some 
livestock-rich developing countries such as Somalia and the Sudan, they account for substantial portions of 
export revenue.  
 
The approximate yield of green (or fresh) hides and skins in pastoral tropical livestock is as follows: 
 

 % of Live weight Aver. wt. KG 

Cattle 6ï8 18 

Large Sheep & Goats  14ï16 6 

Dwarf Sheep & Goats   10ï12 4 

 
Curing: Prepare by drying, salting, or chemical processing in order to preserve. The most common method of 
preserving raw hides is with sodium chloride.  
 
Tanning: Tanneries are by definition industrial processing operations in which raw or semi-processed animal 
hides and skins are converted into a stable, usable end-product known as leather (4), while the tanning process 
its self may be defined as the stabilisation of the collagen structure of the hide, using natural or synthetic 
chemicals (4). The process of making leather can be achieved either by using vegetable tannins, chrome 
tanning salts or synthetic tanning agents. The process results in a stable product that has a commercial value 
and can be utilized by the leather manufacturing industry. 
 
6.5.6.3.3 Horns and Hoofs 
 
Hoofs and Horns are collected and sent for gelatin recovery or used in the pet food industry. 
 
6.5.6.4 Waste Discards 
 
6.5.6.4.1 Trimmings 
 
In general trimmings may be used for pet food if it is kept separate from condemned material. 
 
6.5.6.4.2 Faecal Material 
 
Use of Manure in either form the quality and usefulness of manure reduces with exposure to the open air without 
protection or sheds or roofing. This causes loss of valuable nutrients, e.g. nitrogen by evaporation and soluble 
substances (potassium and phosphorus) by leaching during rains. Otherwise, cattle dung is a good source of 
phosphorus while the urine yields liberal amounts of nitrogen and potassium. Furthermore, the organic matter 
component of the manure remains longer in the earth when applied to soils to provide crops with a steady 
source of nutrients. 
 
Fresh, manure with its urine mixture can be collected and held in special sheds or enclosures to decay slightly 
before being put on the soil. If placed on the soil surface without prior decay or improper mixing with the soil, the 
manure loses considerable nitrogen, apart from physically smothering plant growth. Ruminants are known to 
avoid grazing close to pastures with dung on them. 
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6.5.6.4.3 Miscellaneous Solid Wastes 
 
6.5.6.4.3.1 Medical waste 
 
This waste should be removed by a reputable waste removal company. 
 
6.5.6.4.3.2 Household and Garden Refuse (Garbage) 

This waste must be collected at different locations on the abattoir premises in waste containers with tight fitting 
lids that will prevent the entry of rodents, insects and animals. They should be made of durable, corrosion 
resistant, easily cleanable, light coloured material. The containers must be cleaned regularly inside and outside, 
including the handles on the lid and on the sides of the bin, without contaminating the surrounding areas.  
 
The waste may also be collected in large bulk containers, which are sometimes provided by companies who are 
paid to remove the waste from the premises and transport it to approved landfill sites. The waste area is often 
neglected in terms of cleaning and sanitation but it is still very important to keep it clean. 
 
6.5.6.4.3.3 Solid wastes from Pre-treatment 
 
Dewatered solids mainly hair, stomach fibres / residues; disposal routes usually include removal by farmers for 
pig feed, compost supplementation or disposal to landfill (permitted) with chlorine lime pre-treatment, trenching 
and covering. 
 
Fat / oil skimmings are normally landfilled (permitted) with chlorine lime pre-treatment, trenching and covering. 
 
6.5.7 Summary with regards to Solid wastes 
 
For abattoirs the solid waste component represents a major problem in that the wastes are generated at different 
stages of the process and require various methods for treatment in order to dispose of them in the correct 
manner to meet legislative requirements.  
 
Where solid wastes require transport to approved sites or facilities for further treatment the vehicles used for 
such transport have to be licensed and be kept roadworthy at all times to minimize the risk of spillage while in 
transit. 
 
Many of these solid waste products can no longer be disposed of by burial or dumping on municipal waste sites 
without the required authorization and thus there exists the need for new technologies that offer either options 
for re-use or a cost effective and efficient means of disposal. 
 
6.6 Wastewater 
 
Based on current knowledge no South African abattoir operates on a closed water circuit. The reason for this is 
that wastewater streams generated by abattoirs contain high levels of pollutants. It is generally prohibitively 
costly to treat to a water quality standard, which is fit for recycle or re-use (especially in view of the high intake 
water quality required). 
 
Most abattoirs discharge (after appropriate pre-treatment) to municipal sewer.  Other discharge routes include 
the use of wastewater ponding systems and septic tanks & French drains - In a system where solids are 
removed effectively, the remaining fluid may be disposed of in a percolation system (French drain) or used to 
irrigate lands. It is important that sewerage from toilets is not mixed with abattoir effluent but is channeled to a 
septic tank system associated with a French Drain. The use of any sludge (from septic tanks. etc.) for crop 
fertilisation is not permitted by the Department of National Health and Population Development. These systems 
shall have to comply with NEMA and NWA requirements for the discharge of wastewater. 
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The wastewaters discharged to municipal sewers have to comply with municipal by- laws which could be 
typically described as: 
 

-  
 
Waste discharges into watercourses must comply with the general standard or receiving water quality objectives 
based on an appropriate level of Reserve determination. The most widely used route for disposal of abattoir 
waste is municipal sewers. The discharge costs, due to the high organic strength of untreated abattoir 
wastewater, is relatively high and abattoirs normally also have difficulty in meeting municipal by- laws for fats, 
oils, greases and suspended solids. A degree of on-site pre-treatment is therefore preferable, however, to 
minimise waste volumes, water conservation and optimum water housekeeping are essential. 
 
In addition to good abattoir housekeeping, abattoir waste management should be progressively implemented 
commencing with low cost, low technology practices and thereafter progressing to more sophisticated 
technologies. 
 
General areas of waste management improvement should include: 
 

¶ Minimisation of waste generation at source (including maximising the recovery of useful materials), 

¶ Seriously curbing the practice of washing solids into drains (which transfers waste solids to the liquid 
medium), and 

¶ Promoting research into cleaner technology and recovery of higher value products from the waste 
stream. 

 
In general the following pre-treatment processes are considered suitable for treating the wastewater generated 
by abattoirs: 
 
6.6.1 Solids separation by screening 
 
Solids (meat or skin trimmings, hair, pieces of bones, hooves, etc) must be screened. This may be done by 
providing the drains with vertical sieves which act as a filter, catching the solids but letting the water through.  
 
6.6.2 Fat / oil removal by flotation / skimming 
 
Effluents from abattoirs always contain small amounts of fat (melted fat or small pieces of fatty tissues). Grease 
traps should be installed in the drains. The fat solidifies, rises to the surface and can be removed regularly. 
 
6.6.3 Primary settling 
 
Primary settling is usually achieved through sedimentation that allows a proportion of the solids present to be 
removed from the effluent prior to discharge, thus reducing the discharge costs, particularly as some of the 
particulate matter contributes to the COD of the waste. The basic theory of sedimentation is very simple. The 
effluent is retained in a tank or basin, quiescent or flowing, for sufficient time to allow the required proportion of 
the suspended matter to accumulate as an underlying sludge, leaving a clarified liquid layer known as the 
supernatant. The speed at which particles of suspended matter settle depends primarily on their size, the 
difference in density between the solid and liquid phases and the viscosity of the liquid (4). 
 
6.6.4 Wastewater balancing / pH correction 
 
The balancing and equalisation of waste streams is an important aspect of primary treatment. The fact that the 
wastewater originates from different unit processes and at different times and varying volumes creates wide 
fluctuations in waste flow and strength. Such variations can be difficult to handle and may result in over- or 
under-design of the secondary treatment units. In order to produce optimum results in subsequent treatment 
operations, the equalisation of flow, strength and PH of the waste streams is essential (4). 
 
6.6.5 Blood separation (protein recovery) 
 
This has been discussed under the section dealing with blood recovery, see 5.1.6.3.1. 
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6.6.6 Ultra filtration / Reverse osmosis 
 
In membrane systems a semi-permeable membrane allows the passage of certain molecules but holds back 
others. The selective permeability of the membrane may be on a molecular size basis (ultrafiltration and reverse 
osmosis). The system separates the feed mixture into various fractions, with water (90 %) being the predominant 
constituent. At present membrane processes represent the only practical technology capable of removing 
dissolved solids, but these are expensive to install and maintain (4). 
 
6.6.7 Summary with regards to Wastewaters 
 
As with the solid wastes the wastewater component represents a problem in that the wastes are generated at 
different stages of the process and require various methods for treatment in order to discharge them in the 
correct manner to meet legislative requirements.  
 
Again as with the solid waste, wastewater can no longer be discharged into the environment without adequate 
treatment to ensure that the prescribed discharge requirements are met. There exists the need for new 
technologies that offer either options for re-use or a cost effective and efficient means of discharge. 
 
As part of the expanded literature review a detailed investigation into the methodologies and technologies for 
both water management and wastewater treatment shall be conducted that will provide further explanations and 
possible design examples. 
 
7 CURRENT OPTIONS FOR WASTE MANAGEMENT PRACTICES 
 
As mentioned previously this guide has been drawn up for the primary purpose of transferring to the industry 
information with regards to the environmental issues facing the red meat abattoir industry in terms of waste 
management. From the sections above it is apparent that waste management has become a serious challenge 
for the abattoir industry.  
 
Previous surveys have indicated that in general the level of environmental performance in this particular 
section of the industry was somewhat poor. Water is in many instances was found to be wasted or used 
inappropriately, while wastewaters have been found to be discharged to either small local 
municipality sewage works or to the natural environment in an untreated state (6).  
 
Abattoir wastewater has subsequently been found to overload the local municipal wastewater 
handling facil it ies, or it has been found to be potentially degrading to the environment, out of 
specif ication for local legislative requirements and formally stipulated environmental guidelines. 
 
Solid waste disposal practices have been found to pose a potentially serious risk to groundwater 
resources in the various regions and to the continued good health of the respective communities. 
 
The low environmental performance levels can however be primarily attributed to poor management 
practices and systems coupled to low levels of environmental awareness (6). 
 
When one considers the legislation related to waste management it is apparent that the emphasis has shifted so 
that the waste generator is indeed responsible for all aspects of waste. This necessitates a raised level of 
environmental awareness in order to deal with the issues outlined in this document and an adoption of best 
management practices that could be used to minimize impacts on the environment. 
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7.1 Environmental management program 
 
As mentioned (section 2.5) the responsibilities of the waste generator are clear and in order to meet these 
responsibilities a detailed environmental management program should be complied that includes amongst 
others, the following aspects: 
 

¶ Identification of waste streams 

¶ Application of waste hierarchy 

¶ Classification of waste 

¶ Waste handling and storage on-site 

¶ Hazardous waste transport off-site 

¶ Cradle-to-Grave paperwork 

¶ Waste management policies and procedures 

¶ Criteria for selecting your waste contractor 

¶ Programme to minimise waste generation 

¶ Program for final disposal of waste 
 
7.1.1 Identification of waste streams 
 
This involves making a list of the wastes, how are they generated, how are they removed and can be done by 
generating a spreadsheet to record and track your wastes resulting in a waste inventory. Determine how many 
waste streams there are and how these can possibly be separated at source. Apply the 80/20 principle and also 
identify hazardous wastes (1). 
 
7.1.2 Application of waste hierarchy 
 
As described earlier this involves working through the steps: 
 

¶ Avoid producing waste ï can you change the process? 

¶ Reduce the waste ï can you reduce volume / mass or toxicity? 

¶ Reuse the waste ï can a waste stream be reused in the process? 

¶ Recycle the waste ï can waste be reclaimed? 

¶ Treat the waste ï are any other treatment technologies available? 

¶ Dispose of waste to landfill only as a last resort 
 
The application of this principle of waste hierarchy has the benefit that usually on completion there is a reduction 
in costs and improved housekeeping, reduced liability and improved corporate image. 
 
7.1.3 Classification of waste 
 
This process involves the classification of the waste into hazardous and non-hazardous and determines the 
process that produces the waste (1). Further details see Appendix 5.  
 
7.1.4 Waste handling and storage on-site 
 
This is done in order to deal with environmental issues associated with waste storage and determines the 
requirements for on-site waste management facilities or the need for outsourcing your on-site waste 
management function and the permitting requirements (1). 
 
7.1.5 Hazardous waste transport off-site 
 
It is the responsibility of the waste generator to ensure that the waste generated is transported off-site in a 
manner that meets all requirements even if this function is carried out by a waste contractor. 
 
7.1.6 Cradle-to-Grave paperwork 
 
It is very important to ensure that you have sufficient and adequate paperwork to prove that you and your 
contractors have managed your wastes in terms of applicable legal requirements and that all contracts and 
audits are complied with. 
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Some provinces (e.g. Western Cape) requires that the holders of waste must report quantities of waste handled 
at the facility to the Departmentôs Director: Waste Management on an annual basis until such time that the 
Licensing Authority instructs to register and to report to the Departmentôs Integrated Pollution and Waste 
Information System (IPWIS). 
 
7.1.7 Waste management policies and procedures 
 
It is advisable to develop waste management policies, procedures and work instructions, including a waste 
management plan, and to conduct audits. The benefits of audits can be seen in improvements in efficiency of 
waste handling, minimization, reduction in waste costs and verification of legal compliance. 
 
7.1.8 Criteria for selecting your waste contractor 
 
As the responsibility for waste management rests with the waste generator it is important to put in place criteria 
for selecting your waste contractor (1). 
 
This environmental management program concept shall be expanded on in the extended study to give more 
guidance to the industry with regards to how this can be achieved and how this can help with meeting the 
legislative requirements.  
 
Apart from improved management practices it would appear that the traditional methods of rendering 
(sterilization plants, incineration, and even denaturing) is no longer adequate as a result of disease risk, 
environmental emissions or environmental  contamination. New legislation such as NEMA have further restricted 
the transport, handling and processing of abattoir by-products and waste. There thus also exists a need to 
develop alternative methodologies / technologies and solutions in order to better treat the waste generated in 
order to ensure the success of the abattoir industry. 
 
7.2 Review of alternative technologies used to address abattoir waste 
 
From the literature review conducted for this study a number of potential solution areas were found to exist to 
deal with abattoir wastes and so are mentioned below, however, it is important to bear in mind that some of 
these technologies shall have to be tested and proven to ensure that they can meet the requirements for waste 
disposal or discharge before they can be implemented. 
 
7.2.1 Air Curtain Burners 
 
Air Curtain Burners offer an alternative to incineration and are described as being very efficient at reducing 
waste to residual ash using very high temperatures safely and with reduced emissions. The refractory-lined fire 
box is the central component of this system and enables the burning of wastes at extremely high temperatures 
(23). The disadvantage of incineration is that products, which have higher value as energy sources or as 
fertilizers are not recovered or utilized. Secondly incineration process consumes a lot of energy and have various 
gas emissions that are also classified either as green house gasses or toxins.   

 
1 Air curtain incinerator manifold and nozzles directing high velocity air flow into refractory lined fire box or 

earthen trench. 
2 Refractory lined wall as on the S-Series machines, or earthen wall as used with the T-Series trench burners. 
3 Material to be burned 



Page 36 of 79 

4 Initial airflow forms a high velocity ñcurtainò over fire. 
5 Continued air flow over-oxygenates fire keeping temperatures high. Higher temperatures provide a cleaner 

and more complete burn. 
 
Picture and background information with kind permission from ñAirburners LLCò 
 
7.2.2 Alkaline Hydrolysis 
 
The following is quoted from Chapter 6 of the National Agricultural Biosecurity Center (Kansas State University) 
Consortium USDA APHIS Cooperative Agreement Project Carcass Disposal Working Group, August 2004.  
 
Alkaline Hydrolysis uses sodium hydroxide or potassium hydroxide to catalyse the hydrolysis of biological 
material (protein, nucleic acids, carbohydrates, lipids, etc) into a sterile aqueous solution consisting of small 
peptides, amino acids, sugars and soaps. Heat is applied to accelerate the process (150ºC). The only solid 
byproducts are the mineral constituents of the bones and teeth of vertebrates. Even these can easily be crashed 
into a powder and used as soil additive. 
 
Alkaline hydrolysis destroys all pathogens listed as index organisms by the State and Territorial Association on 
Alternative treatment Technologies. The alkaline hydrolysis has been approved for the treatment of infectious 
waste in all states in which specific application for such approval has been made (Taylor, 2000; Taylor, 2001b). 
 
The process completely destroyed all representative classes of potentially infectious agents as well as disposing 
of animal carcasses by solubilisation and digestion (Kaye et al., 1998). 
 
Advantages: 
 

¶ Combination of sterilisation and digestion into one operation 

¶ Reduction of waste volume and weight by as much as 97% 

¶ Complete destruction of pathogens, including prions 

¶ Production of limited odour or public nuisances 

¶ Elimination of radioactively contaminated tissues 
 
Disadvantages: 
 

¶ Limited capacity for destruction of large volumes of carcasses 

¶ Potential issues regarding disposal of effluent 

¶ No energy is recovered from the waste. 

¶ The process is also energy intensive. (Heating) 
 
Effluent: 
 
Alkaline hydrolysis results in a sterile, coffee coloured, alkaline solution with a soap-like odour which can be 
released into a sanitary sewer in accordance with guidelines regarding pH and temperature.  Disposal of effluent 
from alkaline hydrolysis units is a significant issue and must be so treated when considering this technology. In 
fact some operators are contemplating alternative means of handling effluent, including solidification of effluent 
prior to disposal (Powers, 2003). 
 
The following is quoted from a study by the CSIR (October 2009). 
 
The final treated product is liquid when potassium hydroxide (KOH) is used and solid when NaOH is used and is 
devoid of microbial activity. The product can then be disposed of as a fertilizer or at a landfill site. 
 
The following is quoted from European Commission Scientific Steering Committee ñUpdated opinion and report 
on: A treatment of animal waste by means of high temperature (150 ºC, 3 hours) and high pressure alkaline 
hydrolysisò (7-8 November 2002) (21,13). 
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7.2.3 Low pressure tissue processing systems 
 
A tissue processor is a specialized piece of equipment that breaks down protein based materials (PBM) through 
a catalyzed thermo-chemical process, thereby effecting a pre-determined level of hydrolysis of the various 
individual constituents that once made up such protein based material. 
 
Low pressure tissue processors utilize a proprietary MAAH (Modified Atmospheric Alkaline Hydrolysis) process. 
The MAAHP tissue processors employ an extensively modified version of the standard high pressure alkaline 
hydrolysis processes more commonly used to treat extremely biologically hazardous specimens in research 
facilities. 
 
The MAAH tissue processing systems uses heat, water and a metal base as the three main components to 
rapidly hydrolyze and sanitize all protein based material. The specific tissue processorôs mechanical 
configuration combined with the correct ratios of heat, water and concentration of alkali provided by the metal 
base determines the speed, overall effectiveness and pathogen reduction capabilities of the WRT tissue 
processing system. (21,13). 

 
 
 
7.2.4 Composting (21, 20) 
 
The process of breaking down organic matter in dead plant material, crop residue and leaves by decay before 
returning them to the soil can also be applied to old manure. The process is called composting. Farm composts 
are normally heaped above the ground, alternate layers of plant residue being sprinkled with ammonium 
sulphate, lime and water to facilitate decay. The pile is protected from rain and strong winds by being covered 
with heavy logs or a mud wall, then left to rot. 
 
For environmental and sanitation reasons, the composting of manure should be done in pits or bunkers instead 
of stacks and heaps. A pit is an ordinary hollowing of the earth, while a bunker is a chambered structure 
constructed with cement blocks or bricks above the ground. Both structures must be roofed or provided with 
sheds for security against rain. Similarly, waterlogged areas must be avoided when locating the structures. The 
pits and bunkers are filled with alternate layers of kraal and lairage manure which should be wetted slightly with 
some liquid waste water from the abattoir. They are then topped with leaves and covered with heavy boards or 
roofing sheets. Breakdown of the material proceeds slowly. After 2-3 weeks, the contents should be turned and 
mixed, repeating the process after 4-5 weeks. In about 8 weeks or less, the compost should be ready. Well-
rotted manure must be fine textured without much straw in it (21,20). 
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Disadvantages: 
 

¶ Requires a large amount of carbon to drive the process 

¶ Not suitable for blood and large volumes of material 

¶ In general the process takes too long 

¶ There are questions with regards to the effect of the process on pathogens 

¶ Gas that is rich in energy is not utilized. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Picture obtained from: www.organicgardeninfo.com 
 
7.2.5 Vermi-composting (Earthworms)  
 
It is also referred to as Vermi-casting when the focus is on earthworm castings production as with Fertilis 
Earthworm Castings; vermi-composting when referring to waste management; and vermi-culture when 
referring to worm growing. 
 
In both vermi-casting and vermi-composting, the earthworms live in dead and decaying plant or animal waste ï 
in fact, any biological organic matter that was once living but is now classified as waste. The micro-organisms, 
e.g. bacteria, fungi, protozoa, and pathogens that are present in the waste are the primary food source of the 
earthworms and NOT the waste itself. The earthworms move through the waste, ingest, digest and excrete it ï 
all for the micro-organisms. 
 
Earthworms are unique because they have no immune system, and therefore never carry disease nor become 
infected. They destroy pathogens and digest them to grow their own bodies. Pathogens usually require an 
oxygen-free (anaerobic) environment, whereas the environment created by earthworms is oxygen-rich (aerobic). 
This is why true earthworm castings ï vermi-castings - are very low in disease-producing bacteria. Substantial 
reduction of pathogens also occurs as a consequence of the beneficial micro-organisms created by the 
earthworms in the environment around them, i.e. earthworms do not need to physically eat every single 
pathogen ï the pathogens just cannot survive around the oxygen-rich earthworms (21,20,10,6). 
 
This is a denaturing process using Redwiggler earthworms for the breakdown of organic material 
 
Not successful on raw material 
 
Should ideally be used for the digestion of partially composted material 
 

http://www.organicgardeninfo.com/
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Trials are still being conducted to test its effect on pathogens 

 
Picture obtained from http://www.compostguy.com/images/composting-vermicomposting.jpg 
 
7.2.6 Biogas Production  
 
Compost of even higher fertilizing characteristics is obtained as a byproduct in the breakdown of manure in 
special devices called digesters for the production of biogas. (Biogas is so called because it is a mixture of gases 
produced as a result of anaerobic breakdown of organic matter by bacteria. The gases in the mixture are 
methane, 60%, which is the main component and a source of fuel; carbon dioxide, 36%, and hydrogen, oxygen, 
nitrogen and hydrogen sulphide making up the rest.) 
 
As a rule, biogas production is not economic, the yield being very low. Certain modified anaerobic digestion 
processes might however improve the yield and application. 
 

7.2.6.1  Bio-gas technology as an ideal waste management tool for the abattoir industry 

 
1. Bio-gas technology as an ideal waste management tool for the abattoir industry 
 
The media increasingly reports on major health problems resulting from the incorrect handling, treatment, 
transportation and disposal of hazardous waste.  Increasing amounts of hazardous waste have been causing 
health problems on a worldwide scale. South Africaôs environmental state is declining and in some instances, in 
a perilous state. The Green Drop Report of 2009 indicated a harrowing situation with regard to South Africaôs 
municipal effluent treatment plants, with more than 75% of the sewage treatment plants not being up to 
standard. Only 3.8% of all the plants in South Africa actually managed to obtain Green Drop status. The 
implication is that millions of litres of untreated or inadequately treated sewage are being pumped into South 
Africaôs rivers and streams. Almost all rivers in South Africa are fed by good quality water from mountainous 
catchment areas, but due to excessive extraction and extensive re-use, the water quality deteriorates severely in 
a downstream direction.  
 
Although the red-meat abattoir industry is by its very nature a ñcleanò industry, there should be no illusions as to 
the importance of this component in the conversion of livestock to meat. Globally, about 570 cattle are 
slaughtered every minute of every day, giving rise to staggering volumes of waste. In South Africa, 2 209 290 
cattle, 2 241 304 pigs and 5 049 385 sheep were slaughtered in 2009, producing about 1 554 000 metric tons of 
meat. Of this, approximately 4% of the body weight of every animal is blood, and another 15% paunch contents. 
Various other wastes such as faecal material, intestinal content, condemned material, fat and trimmings, medical 
waste, household and garden refuse, and solids from pretreatment are also generated at abattoirs, comprising 
another 10% of the body weight of every animal. The volume of organic wastes generated by the South African 
red meat abattoir industry is therefore in the order of 450 000 tons per annum.  
 
Almost 1000 liters of water is used in the slaughtering of a single head of cattle, which in water-scarce South 
Africa is significant and unsustainable, and in view of the water quality situation bound to become very 
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expensive. Furthermore, approximately 84% of the water used, is discharged as waste water with high organic 
waste loads ï in many instances directly to the environment without effective treatment.  
 
The majority of abattoirs are still using outdated waste disposal techniques, with little attention being given to the 
waste hierarchy (avoid, reduce, recycle, reuse, treat, dispose). The ideal waste management strategy is to mimic 
nature, where no waste exists at all ï all ñwastesò are in fact resources that a wide variety of other processes 
depend upon. New technological developments such as biogas generation through digestion of organic 
materials should be embraced by the abattoir industry, since besides the obvious advantages regarding waste 
minimisation, it can also significantly lower the operating costs of abattoirs.  
 
The utilisation of abattoir by-products in the traditional way of producing blood and carcass meal is fast 
becoming out of fashion as a result of disease threats such as BSE preventing the use of the products with 
ruminant content for feeding ruminants. The alternative option available at abattoirs is denaturing these products 
(burying and treatment) on farmland and landfill but is becoming very restrictive due to environmental legislation 
and the effect on water and the environment. Although burning of condemned material is also an approved 
option in terms of the Meat Safety Act, 2000 (Act no 40 of 2000) it is restrictive as a result of the air pollution 
caused. 
 
2. Pilot plant 
 
The Association is currently investigating the establishment of a modified anaerobic digestion plant in 
conjunction with Iskhus and Bio4gas (Germany) to manufacture biogas, warm water for hygienic sanitation 
purposes and liquid fertiliser. From the by-products of the abattoir (manure, rumen content, slaughter by-
products including condemned material) it is estimated that the production system will reduce the electricity 
dependency of an average 150 slaughter unit plant by approximately 50%. 
 
The abattoir industry wishes to implement these technologies as a new establishment by way of a joint venture 
between the abattoir, Iskhus power , Bio4gas express and the industry to provide for a sustainable energy 
saving solution  by converting by products (waste)  on site to electricity, warm water and fertilizer. 
 
The first of this kind of bio-generation or energy recovery plants is expected to be installed at an abattoir later 
this year.  More studies will be done on the quality and risks involved if the by-product of fermentation is sold as 
bio-fertilisers. The Provincial Departments of Water Affairs, Environmental Affairs and Agriculture has already 
been contacted for assistance with the approval procedures for this ñpilot plantò. 
 
The association entered into an agreement with the North West University Department Environmental Sciences 
to provide scientific support and to assist with the waste management solutions in the abattoir industry. The 
association further actively investigate and implement solutions to the industry in conjunction with respective 
government departments. In addition to our close working relationship with the Department of Agriculture in 
terms of the Meat safety Act, the establishment of this pilot project will also seek the support of the department o 
Environmental affairs and Water affairs in providing a solution to the industry. 
 
This anaerobic digestion plant will in summary convert all abattoir by-products (e.g. meat and consumable offal) 

to usable energy in the form of electricity, warm water (for personnel hygiene at 42 C̄), sterilisers at 82 C̄ and 
cleaning and sanitising and reduced energy consumption in the primary chilling of carcasses. 
 
3. Bio Generators 
 
Abattoir waste products are rich in matter which can be used in digesters to extract bio-gas from biological 
material, which can be used to run electrical generators. A new process and new equipment has been 
developed which is scalable, less energy intensive and can be applied to smaller plants effectively. The bio-gas 
are desulpherised using an effective method in the fermentators, resulting in a bio-gas that can be directly 
utilised by the electrical generators without additional scraping 
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4. Difference between Bio4gas Express technology and conventional AD technology  
 

Parameters  Bio4Gas  Conventional AD  

Substrates = 
FEEDSTOCK  

Using existing biomass 
e.g. poop  

Producing energy crops  

Fermenter 
technology  

Appling physics  Expensive and high maintenance mixers  

Operating 
cost and 
maintenance  

Rather low, due to 
applied technology, 4% 
maintenance cost p.a.  

Rather high, frequent stops of production for 
maintenance, 13% maintenance cost p.a.  

Feed-in-
technology  

Pumping  Screws and pumps  

Manpower  Few hours per week  Few hours per day  

Concept  Build in existing 
infrastructure  

Green field site  

Heat use  Locally used  To much to use locally, mostly unused  
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