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Abbreviations and Acronyms

AMT Australian Meat Technologies

ANZECC Australian and New Zealand Environment and Conservation Council

AQIS Australian Quarantine & Inspection Services

BNR Biological Nutrient Removal

BOD Biochemical Oxygen Demand

COD Chemical Oxygen Demand

d day

DAF
DO
EPA

Dissolved Air Flotation
Dissolved Oxygen
Environment Protection Authority

h Hour

HRT Hydraulic Retention Time

HSCW Hot Standard Carcase Weight *

IAF Induced Air Floatation

kL kilolitres

KPI Key Performance Indicator

LTR Low Temperature Rendering

mg/L milligrams per litre

ML Megalitre

NGR No Guideline Recommended

NS Not stated

O&G Oil and Grease

pa per annum

SBR Sequencing Batch Reactor

TSS Total Suspended Solids

t tonne

TDS Total Dissolved Solids

TN Total Nitrogen

TP
TSS

Total Phosphorus
Total Suspended Solids

UF Ultrafiltration

WWTP Waste Water Treatment Plant

*HSCW = weight of animal - (head + feet + blood + hide + viscera)



4

Environmental Objectives
• Operate a sustainable, robust and efficient wastewater treatment system.

• Consistently achieve effluent disposal regulatory compliance.

Possible Environmental Impacts
• “Receiving water” impact as a result from effluent disposal, if discharged to a river.

• Soil impact as a result from effluent disposal via land irrigation.

• Odour emissions from wastewater treatment operations.

• Greenhouse gases resulting from biological pond emissions and energy usage for 
wastewater treatment plant operation.

Key Performance Indicators

Water Usage

Wastewater Generation

Wastewater Loads

� Phosphorus

� Nitrogen

Benchmark
           Large        Small

10.6          <5             kL/tHSCW

10             3-4            kL/tHSCW

� 0.34 kgP/tHSCW

� 2.0 kgN/tHSCW

• Large  relates to medium to large integrated export abattoir facilities, processing > 100 t 
HSCW/day.

• Small relates to domestic abattoir facilities processing <50 t HSCW/day.

Further Information
Industry Environmental 
Performance Review1
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Current Legislation and Regulation
Commonwealth

http://www.ea.gov.au/

• Environment Protection and Biodiversity Conservation Act 1999

• National Environment Protection Council Act 1994

Queensland

www.env.qld.gov.au

• Environmental Protection (Water) Policy 1997

• Environmental Protection (Waste Management) Policy 2000

• Water Act 2000

• Water Resources Act 1989

• Integrated Planning Act (1997)

• Environmental Protection Act 1994

• Environmental Protection (Waste) Policy and Regulation 2000

New South Wales

www.epa.nsw.gov.au

• Local Government Act 1993

• Protection of the Environment Operations Act 1997

Australian Capital Territory

www.environment.act.gov.au

• Environment Protection Act 1997

• Environment Protection Regulations 1997

Victoria

www.epa.vic.gov.au

• Environment Protection Act 1970

• Melbourne and Metropolitan Board of Works Act 1958

• Planning and Environment Act 1987

• Water Act 1989

South Australia

www.environment.sa.gov.au/epa/

• Environment Protection Act 1993

• Development Act 1993

• Sewerage Act 1929

• Water Resources Act 1997

Western Australia

www.environ.wa.gov.au

• Environmental Protection Act 1986

• Metropolitan Water Supply, Sewerage and Drainage Act 1909

• Waterways Conservation Act 1976

• Rights in Water and Irrigation Act 1914

Northern Territory

http://notes.nt.gov.au/dcm/legislat.nsf

• Waste Management and Pollution Control Act 1998

• Environmental Assessment Act 1994

• Water Act 1992

• Water Supply and Sewerage Services Act 2000

Tasmania

www.thelaw.tas.gov.au

• Water Management Act 1999

• Draft Wastewater Management Guidelines for Meat Premises

• Environmental Code of Practice for Meat Premises (Slaughtering) 1995

• Environmental Management & Pollution Control Act 1994

Note: The above information is current at the time of publication. It is essential to establish if any 
subsequent changes or updates have been made.
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Environmental Best Practice Overview
Knowledge of Wastewater
� Understand water usage and wastewater 

sources at the meat processing facility.

� Appropriate monitoring of water usage and 
wastewater treatment operations.

Wastewater Treatment Design
� Appropriately designed wastewater treatment 

system for:

– Receiving environment (i.e. sewer, 
irrigation, waterway)

– Scale and seasonality - operating 
demands and requirements

– Climate and location (i.e. cold/wet, nearby 
neighbours)

– Mixture of plant processes, particularly 
rendering.

Wastewater Treatment Operation
� Management support.

� Appropriate allocation of resources to operate 
and maintain systems adequately.

� Contingency planning.

� Monitoring and reporting.

Compliance

� Ensure treated effluent is within regulatory 
requirements.

Aerial aspect of a Wastewater 
Treatment Plant
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Best Practice Information 
The meat industry has to deal with a number of environmental challenges. This 
includes responsible wastewater treatment and disposal to prevent land and water 
pollution. A well-designed and managed wastewater treatment system is essential 
to achieve regulatory requirements and help protect and maintain a sustainable 
environment.

By focusing on reducing water usage, optimising wastewater treatment and 
improved waste management, both disposal and treatment costs can be reduced.
The primary aim of this guide is to help achieve environmental best practice 
guidelines for wastewater treatment in the Australian red meat processing industry 
and consistently meet the required regulatory standards.

Further Information
o Eco-efficiency Manual for Meat Processing 2

o Best Practice Wastewater Treatment RPDA3

Best practice wastewater treatment involves:

• Minimising wastewater generation

• Treating wastewater to a standard required for the disposal route chosen

• Monitoring and reporting the treatment system performance

• Increasing recycling and/or reuse to reduce the need for water usage and 
hence wastewater treatment where regulations and licences permit; and

• Continuous improvement and refinement.
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1.0 WATER USAGE
Abattoirs are large users of town water or bore water. Reduction in water usage 
would have a direct impact on reduced wastewater volumes hence making 
wastewater treatment and disposal easier and cheaper. Water usage, measured in 
industry in 2003, currently ranges from 4-18 kL/tHSCW1 depending on size, 
product market and export requirements.

Table 1 shows the breakdown (%) of water used in various areas of an abattoir.

Table 1 Water Consumption in an Abattoir

Major Areas of Water Consumption Percent of Total Fresh Water Consumption

Stockyard (mostly washdown)

Slaughter, evisceration

Boning

Inedible & edible offal processing

Casings processing

Rendering

Chillers

Boiler losses

Amenities

7 - 24%

44 – 60%

5 - 10%

7 – 38%

9 – 20%

2 – 8%

2%

1 – 4%

2 – 5%

The slaughter and evisceration areas are the largest water users and responsible 
for the majority of cleaning and equipment sterilisation.

The values in Table 1 include water used for daily cleaning and hose-down. Export 
abattoirs typically use 21-36% of total water use for these purposes. They are 
required to install a greater number of sterilisers to comply with the high sanitary 
standards for export.
Food safety regulations stipulate high temperature requirements in certain areas 
thus 30-40% of water used is either warm (43°C) or hot (82°C).

Further Information
o For more details on water usage areas refer 

to Appendix A
o Industry Environmental Performance Review1

o Eco-Efficiency Manual for Meat Processing 2
o Identification of Nutrient Sources, Reduction 

Opportunities and Treatment Options for 
Australian Abattoirs and Rendering Plants 4
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2.0 WASTEWATER CONSITUENTS

Inevitably some blood, fat, manure, meat, paunch and detergents enter the 
wastewater streams. These wastes contribute to the key constituents, which are 
described below:

• Organics comprising BOD, COD, TSS, oil and grease - are generally 
biodegradable. If the wastewater is not managed well its degradation by 
bacteria can cause odours.

• Nitrogen (in organic, ammonia and oxidised forms) and Phosphorous 
(typically in the form of organic P or phosphate) are essential nutrients for 
living organisms. Abattoir effluent contains high levels of both. The degree 
of treatment required depends on the final disposal route. River disposal 
requires almost complete removal of both. However only partial reductions 
in nutrients may be required for land irrigation since they are beneficial for 
crop growth in sustainable loads.

• Salt in effluent comes from animals, water supply and chemical use. Despite 
high electrical conductivity, only small concentrations of sodium and chloride 
are normally present, and these are often due to the source water. Care is 
needed to ensure adequate irrigation areas to achieve long-term
environmental sustainability.

• Micro-organisms A wide variety of microorganisms are present in 
untreated abattoir wastewater, including potentially pathogenic 
microorganisms from animal manure and paunch contents. Many are 
harmless and assist wastewater treatment.

• Chemicals Mainly result from the extensive cleaning and disinfection of the 
plant on a daily basis. However concentrations are generally low, and do not 
harm wastewater treatment processes. 

• pH is typically neutral 
and temperatures can 
vary from cool to hot in 
some parts of Australia. 
High temperatures 
(greater than 38°C) can 
enable fats to liquefy and 
pass through rather than 
being removed by 
primary treatment.
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• Toxic compounds and heavy metals Meat processing wastewater 
contains negligible amounts of either of these pollutants.

Owing to its composition, abattoir wastewater is very amenable to biological 
treatment.

Further Information
o Nitrogen Management Strategy 11

o Identification of Nutrient Sources 4

o Eco-Efficiency Manual 2
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3.0 WASTEWATER GENERATION AREAS

Generation of wastewater occurs in four main areas, summarised in Table 2. The 
key aspects of wastewater for treatment are “volume” and “strength”. Volume 
(kL/day) affects the hydraulic loading and hence efficiency of the wastewater 
treatment system. Strength (concentration of constituents in the water, mg/L) can 
impact receiving disposal routes, and hence it’s important to minimise pollutants 
entering the wastewater streams.
Table 2 Main Wastewater Generation Areas

Facility Area Flow Volume Strength

Stockyard Medium High

Slaughter / Evisceration High Low

Inedible & edible offal processing Medium High

Rendering Low Very High

Note: The terms low, medium and high are relative, and used in the context of abattoir wastewater 
streams.

3.1 Manure & Paunch
About 50% of the total phosphorus and sodium contaminants are generated from 
manure and paunch wastes, which come from stockyard washing, emptying of the 
animal stomachs and further processing of internal organs. Wastewater from these 
processes is often combined and referred to as the ‘green‘ stream, and is primary 
treated separately from the ‘red’ stream.  Paunch can be wet or dry dumped and 
combined with other wastes for composting.

3.2 Slaughter / Evisceration Areas
This “red” waste stream is generated mainly from water used to guarantee modern 
hygienic practice in the facility, and which becomes contaminated with blood and 
fats. Blood is the main source of nitrogen followed by urine and proteins from meat 
scraps. Blood recovery should be maximised and water entering blood 
containment areas should be avoided.

3.3 Rendering Plants
Rendering, often called the ‘by-products department’, and incorporating blood 
processing, is responsible for about 60% of COD and 20–40% of the sodium, 
phosphorus and nitrogen liberated to the wastewater. The major sources of 
nitrogen, phosphorus and sodium include the raw materials bin drainage and blood 
processing, whereas COD is primarily sourced from tallow refining. Smaller 
facilities may not operate a rendering plant.  Waste streams from these operations 
may also be included in “red” streams.
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Small amounts of wastewater are generated in other parts of the plant. 

Further Information
Details on various areas in a processing plant generating wastewater:

o Environmental Best Practice Guideline – Introduction to the Red Meat 
Processing Industry Module

3.4 Waste Minimisation Strategies
• Minimising waste into the water stream will reduce the wastewater load to 

the treatment system. This source reduction will have a direct impact on the 
costs associated with water usage (i.e. treatment and disposal costs). 

• It is very important that stormwater be segregated from wastewater streams 
to the maximum extent possible in order to reduce volumes.

• Appendix A describes waste minimisation strategies for the various 
wastewater generation areas. Several recent documents assisting in this 
regard are given in the information box.

Further Information
For more information on how to reduce water usage and waste minimisation 

strategies known as “Cleaner Production” refer to:
o Eco-Efficiency Manual for Meat Processing 2

o Water and Waste Minimisation 5

o Nitrogen Management Strategy 11

o EU IPPC BAT Document 12
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4.0 WASTEWATER DISPOSAL ROUTES

The key disposal routes for treated wastewater (ie effluent) from abattoir 
operations in Australia include:

1. Sewer

2. Land Irrigation
3. Surface Waters (i.e. rivers, waterways, seaway).

The choice of disposal depends on the location and surrounding environment. An 
abattoir with nearby residents, no local waterway, inadequate irrigation area and 
generally wet weather may be restricted to sewer disposal only. Trade waste
discharge criteria would need to be met and disposal costs likely incurred, set out 
by the local authority responsible for managing the sewerage system.
However an abattoir located in a rural area will often dispose via land irrigation and 
/ or to a nearby river. In some instances effluent discharge to rivers continues but is 
less common due to the high treatment costs associated with the stringent required 
discharge standard.

Reuse of treated effluent within meat processing plants is typically prohibited for 
food safety reasons (see Section 5.4.2).

4.1 Effluent Disposal Criteria
Effluent disposal objectives depend on the disposal route and the surrounding 
environment.

For each disposal route, the effluent must meet the required regulatory disposal 
standard. These may vary from state to state and are dependant on local and state 
legislations. The correct effluent disposal criteria should be obtained from the 
relevant regulatory authority summarised in Table 3.

Table 3 Effluent Disposal Regulation Authority

Disposal Route Regulation Authority

Sewer Discharge concentration / load 
limits

Local Council

Land Irrigation Sustainable Loadings State EPA

Waterway (ie rivers) Discharge concentration / load 
limits

State EPA

The state-based discharge limits for each disposal route are shown in Appendix B. 
Note that these are a guideline only as they were current at the time of print. For 
current requirements, refer to the appropriate authority.
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4.2 Disposal via Sewer
Effluent quality requirements for sewer disposal are stipulated by the local 
sewerage management authority (ie. Local Council’s Trade Waste Authority).

Important factors to be considered include:
• Availability of a nearby sewerage system
• Adequate capacity of the local sewerage treatment plant
• Willingness of the local sewerage authority to accept the effluent under 

reasonable conditions and at reasonable cost

• Appropriate odour control both on site (i.e. potential close neighbours) and 
in sewer reticulation

• Appropriate preliminary treatment at the abattoir to meet the disposal criteria
• Annual budget to meet potential head works charges, operating costs and 

disposal sewer charges.

Small Towns
The most significant factor for disposal of abattoir wastewater to a town sewerage 
system is the contaminant load (i.e. volume times the strength) in relation to the 
local town’s load production. Abattoirs are large water users and can generate 
wastewater loads in excess of the town’s population.

Large Cities
The basic factor with disposal to sewer in a large city is the cost involved. City 
sewerage systems treat large volumes and abattoir wastewater is likely to be only 
a small proportion of the total flow. However it may contain a significant 
contaminant load, especially with respect to nitrogen. Partially treated abattoir 
wastewater is likely to be accepted by the sewer management authority, though 
this may come at a cost.
Sewer charges are rising and the range of parameters that are charged for is 
increasing. Indicative costs at time of writing these Guidelines can be found in 
Appendix C.

4.3 Disposal via Land Irrigation
Effluent disposal via land irrigation is the preferred disposal route in rural areas 
providing sufficient suitable land is available. Providing effluent loadings are 
sustainable, there are many benefits including nutrient uptake by agricultural 
produce including stock feed and sustainable tree lots. These can provide a 
substantial return to the operator. 

Disposal Criteria:
Land irrigation is a great example of effluent reuse from the abattoir industry that 
can be sustainable providing:

• Sufficient area of land, with topography, soils and groundwater conditions 
suitable for irrigation
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• Site available for wet weather storage
• The concentration of salt in the effluent must not be detrimental to the soils 

at the site or cause a problem elsewhere (i.e. run-off to nearby creek)
• Nutrient loadings must be appropriate to the site and an appropriate 

management system adopted

• Irrigation Management Plan (IMP) must be implemented.

Due to its importance to the industry, 
irrigation of wastewater is covered in 
more detail in the Environmental
Best Practice Guidelines – Effluent 
Irrigation module.

Further Information
For more information regarding irrigation refer to:

oEffluent Irrigation Manual 6

oBest Practice Wastewater Treatment 3

4.4 Disposal via Surface Waters
Surface waters for effluent disposal can be split into two main categories:

• Coastal surface waters (ie estuaries and ocean) and

• Inland surface waters (ie creeks, rivers and lakes).
The requirements for discharge to inland surface waters are much more stringent 
than coastal surface waters as the potential impact on inland waters is significantly 
higher.

Important factors to be considered include
• Proximity of the abattoir to a suitable discharge site

• Capital available to build a suitable treatment system
• Space and a management system to deal with the significant quantities of 

solids generated.

Irrigation area for 
treated effluent
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• Annual budget and availability of skilled personnel to operate the system
• Space available for the wastewater treatment system
• Appropriate control of odour from treatment processes.

Disposal Criteria
Historically many abattoirs discharged to surface waters but generally this is not 
preferred for new plants. This is due to the high treatment costs associated with 
meeting very strict disposal criteria required in Australia.

The quality of water to be disposed of to surface waters is approaching that of 
potable water in some inland areas. Testing parasites, pathogens and viruses are 
becoming a requirement and are generally stipulated by the State Environmental 
Protection Authority.

Nitrogen and phosphorus in the abattoir effluent may lead to excessive algal and 
plant growth in the receiving surface waters, particularly if the waters are slow 
flowing. This requires treatment to a high standard before approval from the 
regulatory body would be granted.
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5.0 BEST PRACTICE WASTEWATER TREATMENT 
SYSTEMS

Prior to focusing on which wastewater treatment system to use or improve, one should 
focus on wastewater reduction (ie reduction in water use and waste minimisation and 
separation).
Remember to consider:

• Avoid waste production
• Reduce water use
• Recover wastes
• Reuse / Recycle water*
• Treat and Dispose (last option)

* “Quality needs to meet strict food safety requirements and regulations”

5.1 Factors Affecting Your Decision
By now you should have a good idea on what disposal route or routes you have 
available and what quality is required for disposal. The next step is to consider the 
following:

• Space available
• Nearby neighbours (i.e. sensitive to odours, noise)

• Current treatment system
• Site resources and skills to manage system
• Available capital and operating budget
• Before a final system is selected, advice from a wastewater specialist is 

advisable

• In general, some form of treatment will be required prior to disposal.

5.2 Best Practise Wastewater Treatment in Australia
There are three key wastewater treatment levels that generally need to be 
considered. Functions of each are described in Table 4. Detailed descriptions, and 
the advantages and limitations of the various technologies are summarised in 
Table 11.

Table 4 Typical Extent of Treatment for Disposal Routes

Treatment Level Main Goal Disposal Route

Primary Remove coarse and 
suspended solids, oil and 
grease

All, may use advanced 
primary for sewer.

Secondary Remove nutrients, organics 
and pathogens

Irrigation, waterways, possibly 
sewer.

Tertiary Disinfection Possibly waterways, irrigation 
and reuse.
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5.2.1 Best Practice Wastewater Treatment for Sewer Disposal
Effluent disposal via sewer is best suited to generally larger abattoirs located close
to residents. Smaller abattoirs maybe challenged with more stringent trade waste 
agreements.

Best practice wastewater treatment to minimise trade cost charges and comply 
with trade waste regulations will generally consist of:

• Oil and grease removal

• Suspended solids and BOD reduction

• Monitoring and reporting is typically conducted by the trade waste authority

• Contingency planning as required

• Ensure effective personnel training.

Best practise wastewater treatment systems for sewer disposal are summarised in
Table 6 with considerations highlighted in Table 5.

Table 5 Sewer Disposal Treatment System Considerations

Considerations Treatment option is 
dependant on

Watchouts

• Trade waste agreement -
effluent quality disposal 
requirements and trade 
waste charges.

• Cost benefit analysis of 
trade waste charges vs 
advanced on-site
treatment system costs.

• Disposal of solids from 
treatment processes.

• Odour management.

• Size of town (small vs 
large).

• Available space on site –
extensive of compact.

• Nutrient removal 
requirements.

• Any nearby residence –
odour management.

• Size of town’s sewerage 
treatment system.

• Trade waste 
requirements can vary 
significantly – dependant 
on local authority.

• Trade waste 
requirements are often 
more stringent in smaller 
towns due to abattoir’s 
significant load on local 
wastewater treatment 
plant.

• Impact of future changes 
in regulations and 
charges.

Further Information
o Environmental Best Practice

Guidelines – Odour and Air 
Quality

o Environmental Best Practice 
Guidelines – Waste Solids

Hydrocyclone
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Table 6 Best Practice Wastewater Treatment Systems – Disposal via Sewer

Treatment Type Current Proven 
Technology

Comments

Physical (gross 
solids and fat 
removal)

Screening

(static, vibrating, 
rotary)
Baleen

Screw Press

Hydrocyclones

Savealls

Dissolved Air Flotation 
(DAF)

Induced Air Flotation 
(IAF/CAF)

Screening is essential for coarse solids removal 
and protection for downstream processes. Rotary 
screens are common, static are effective for green 
streams.

Savealls, IAF/DAF and hydrocyclone are used for 
oil and grease and suspended solids reduction. 
Effluent may be suitable for direct discharge to 
sewer or for subsequent biological treatment.

Green and red streams may be handled 
separately.

High temperatures affect the efficiency of 
treatment.

All technologies generate solid sludge or fatty 
floats which are unstable and require disposal.

Chemical
Treatment

Chemical precipitation 
(pre-treatment or 
biologically treated 
effluent)

Electrocoagulation

Must be used in conjunction with solids collection 
technology, such as DAF or IAF. Common for 
sewer discharge. Commonly flow paced dosing 
controls dosing with influent rate.

Generates very large sludge quantities. 

Electrocoagulation may be used on strong 
streams.

Pond based

Anaerobic Ponds

Aerated Ponds

Facultative Ponds

Green and red streams combined prior to 
biological treatment.

Common first stage for cost-effective organic load
reduction and may produce effluent suitable for 
discharge to sewer. Uncommon in urban 
situations, since large area required. Odours can 
be an issue but can be overcome by installing 
natural crust covers,. synthetic covers (which 
remain unproven in large scale operations) or, 
rarely, covers with gas collection and flaring.

Commonly used downstream of anaerobic 
systems Although requiring less land area, 
involves more power for aerators. Increased 
sludge. Less risk of odour emission. Achieve some 
nitrogen reduction. Effluent suitable for discharge 
to sewer.

Produces effluent suitable for sewer discharge, but 
require larger land area than ponds above.

Biological
Treatment

Activated Sludge

Trickling filtration

Generally not used as produce effluent quality 
much better than sewer standard requirements. 
Used if TP or TN removal required.
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5.2.2 Best Practice Wastewater Treatment for Irrigation Disposal
Effluent reuse via land irrigation is best suited to small abattoirs located in dry areas. 
However many large abattoirs that have access to large irrigation or crop areas use it 
successfully. It is important to ensure soils are suitable otherwise long term environmental 
impacts can occur.

Best practice wastewater treatment will generally consist of:

• Solids and grease removal

• Biological reduction of organic, nutrient and pathogen levels

• At least 6-monthly monitoring of final water quality and associated reporting

• Contingency planning to cover high-consequence events

• Ensuring effective training and resourcing of operating personnel.

For small abattoirs, or where the climate is dry and neighbours distant, effluent may be 
irrigated with little more than primary treatment to reduce fats and solids. However where 
wet-weather storage is required, or the abattoir size dictates it, some biological treatment 
will be needed. 

Table 7 Irrigation Disposal Treatment System Considerations

Considerations Treatment option is 
dependant on

Watchouts

• Soil is suitable for 
nutrient and hydraulic 
uptake.

• Sufficient land area.

• Wet weather storage 
requirements.

• Sustainable loadings of 
nutrients and water.

• Groundwater
vulnerability.

• Disposal of solids from 
primary and secondary (if 
needed) systems.

• Nutrient removal 
requirements for 
sustainable loadings to 
land.

• Any nearby residence –
odour management.

• Solids, algae and fats 
blocking irrigation system.

• Odours from inadequately 
treated wastewater from 
storage dams.

• Effluent quality doesn’t 
degrade the environment 
long term (i.e. salts, 
nutrients).

• Don’t over-irrigate

Anaerobic pond 
with a naturally 
formed crust
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Table 8 Best Practice Wastewater Treatment Systems – Disposal via Irrigation to Land

Treatment Type Current Proven 
Technology

Comments

Physical (gross solids 
and fat removal)

Screening

(static, vibrating, 
rotary)
Baleen

Screw press

Hydrocyclones

Savealls

Dissolved Air Flotation 
(DAF)

Induced Air Flotation 
(IAF/CAF)

Screening is essential for coarse solids removal 
and protection for downstream processes. Rotary 
screens are common, static are effective for green 
streams.

Savealls, IAF/DAF and hydrocyclone  are used for 
oil and grease and suspended solids reduction 
prior to irrigation.

Green and red streams may be handled 
separately.

High temperatures affect the efficiency of 
treatment.

All technologies generate solid sludge or fatty
floats which are unstable and require disposal.

Chemical Treatment Chemical precipitation 
(pre-treatment or 
biologically treated 
effluent)

Electrocoagulation

Must be used in conjunction with solids collection 
technology such as settling tank, DAF or IAF.

Rarely used for effluent irrigation due to high 
volumes of sludge produced. 

Electrocoagulation may be used on strong 
streams.

Pond based

Anaerobic Ponds

Aerated Ponds

Facultative Ponds

Green and red streams combined prior to 
biological treatment.

Common first stage for cost-effective organic load 
reduction. Odours can be an issue, but can be 
overcome by installing natural crust 
covers,.synthetic covers (which remain unproven 
in large scale operations) or, rarely, covers with 
gas collection and flaring.

Commonly used downstream of anaerobic 
systems Although requiring less land area, 
involves more power for aerators. Increased 
sludge. Less risk of odour emission. Achieve 
some nitrogen reduction.

Produces effluent suitable for effluent irrigation 
where nutrient removal is not needed.  A 
downstream maturation pond is typically used to 
provide some disinfection of effluent prior to 
irrigation.

High rate  Biological 
Treatment

Activated Sludge Only used if TP or TN removal required. Typically 
SBR format.

Land Based Wetlands Used as final polishing step. Vulnerable to 
overloading.

Disinfection Maturation Pond

Chlorination

Most common form of disinfection, provided 
organic loading is low.

Typically recommended where third party 
irrigation reuse is considered.
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5.2.3 Best Practice Wastewater Treatment for Surface Water Disposal
Modern limits for surface water discharge are stringent and require extensive and a 
highly robust wastewater treatment plant capable of consistent effluent quality 
regardless of the abattoir operating cycle. 

Best practice wastewater treatment will typically include:

• Solids and grease removal 

• High efficiency organic and nutrient removal
• Disinfection to at least secondary contact level
• At least weekly monitoring and reporting of system performance
• High degree of contingency planning
• Ensuring effective training and resourcing of operating personnel.

Table 9 Surface Water Disposal Treatment System Considerations

Consideration Treatment option is 
dependant on

Watchouts

• Receiving water effluent quality 
and/or load requirements.

• Seasonality impacts on 
receiving water (eg flows).

• Capital and operating costs of 
plant, especially operating 
personnel requirements.

• Monitoring equipment.

• Impact of plant operating cycle
(especially shut-down,
weekend closure) on treatment 
performance.

• Disposal of biosolids.

• Nutrient removal 
requirements.

• Operating personnel 
training.

• Biosolids capture and 
treatment – can be 
expensive.

• Restriction on disposal 
of chemical sludges.

Sequencing
Batch Reactor
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Table 10 Best Practice Wastewater Treatment Systems – Disposal via Waterways

Treatment Type Current Proven 
Technology

Comments

Physical (gross 
solids and fat 
removal)

Screening

(static, vibrating, 
rotary)
Baleen

Screw press

Hydrocyclones

Savealls

Dissolved Air Flotation 
(DAF)

Induced Air Flotation 
(IAF/CAF)

Screening is essential for coarse solids removal 
and protection for downstream processes. Rotary 
screens are common, static are effective for green 
streams.

Savealls, IAF/DAF and hydrocyclone  are used for 
oil and grease and suspended solids reduction 
prior to further treatment.

Green and red streams may be handled 
separately.

High temperatures affect the efficiency of 
treatment.

All technologies generate solid sludge or fatty
floats which are unstable and require disposal.

Chemical
Treatment

Chemical precipitation 
(pre-treatment or 
biologically treated 
effluent)

Electrocoagulation

Must be used in conjunction with solids collection 
technology such as settling tank, DAF or IAF.

Chemical dosing of DAF may be used for organic 
load reduction rather than using anaerobic ponds. 

May be used for phosphorus removal. 

Electrocoagulation may be used on strong 
streams.

Pond based Anaerobic Ponds

Aerated Ponds

Facultative Ponds

Common first stage for cost-effective organic load 
reduction. Odours can be an issue, but can be 
overcome by installing natural crust covers, 
synthetic covers (which remain unproven in large 
scale operations) or, rarely, covers with gas 
collection and flaring.

Not used – effluent quality unsuitable for 
waterways discharge.

Not used – effluent quality unsuitable for 
waterways discharge.

High rate 
Biological
Treatment

Activated Sludge Used to achieve organic and nitrogen reduction.

SBRs tend to be preferred configuration.

Waste biosolids require dewatering and disposal 

Biological phosphorus removal has yet to be 
demonstrated at full scale.

Disinfection Chlorination

UV disinfection

Remains most reliable and effective technology.

Rarely used due to poor transmissivity of effluent.
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5.2.4 Effluent Reuse
Effluent reuse opportunities are being considered in Australia in a bid to reduce 
water consumption. However strict regulations and food safety standards, such as 
the EU international standards that specifically affect export facilities, prohibit the 
reuse of water even for non-product contact areas such as stockyard washdown. 
The use of potable water and non-potable water in export abattoirs is controlled 
rigidly by the Export Meat Orders. They stipulate that there must be two separate 
plumbing systems for potable and non-potable water and that non-potable
plumbing is labelled clearly as such.

It is highly unlikely that overseas customer countries, particularly Japan and the 
United States of America, will approve the direct or indirect use of recycled water in 
food plants. 

Within the limits above, areas where non-potable water could be used include:

General Site Operations
• Cooling tower makeup
• Boiler make up
• Outdoor paved area cleaning
• Watering of landscaped areas
• Cattle truck washing.

Abattoir Operation
• Stockyard washdown
• Inedible offal processing
• Cleaning around wastewater treatment plant
• Cleaning sprays for screens at wastewater treatment plant
• Initial washing of cattle prior to slaughter (followed by a potable water 

wash).

Tertiary treatment 
of effluent using 
dissolved air 
flotation cell
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5.3 Best Practice Operational Tips
One of the first steps in meeting wastewater treatment standards is the 
optimisation of current treatment facilities such as screening, saveall and DAF. 
Operational tips can help optimise the process and reduce costs. Operating tips 
are described in Table 12.

Table 12 Operating Tips for Treatment Systems

Treatment
Type/System

Operational Tips

General • Floor drains, sumps and save-all systems should be kept free of 
accumulated solids and crusts

• Uncontaminated storm water should be excluded from the waste 
treatment areas

• Contingency planning – procedures and stand-by equipment available for 
accidents or equipment failure

• SHEEPSKIN/HIDE PRESERVATION - Preference is of dry salting of 
skins with dryclean. Where brine is formed keep separated from
wastewater stream and dispose of in a sustainable manner

Screens • Screening surface kept clean

• Ensure solids drainage zone free of water

• Regular emptying of solids bin (don’t let the bin fester)

• Minimise aerosols.

Saveall • Ensure regular cleaning of Saveall area

• Regular maintenance (eg. Rubber strips in good condition of scrappers 
for float and/or collection)

• Regular solids removal from bin (don’t let the bin fester)

DAF • Best working temperature <38oC for fat removal

• Regular inspection and maintenance of air diffusers

• Watch sludge buildup and check air bubble size

• Where chemical dosing, ensure dosages are correct

Anaerobic
Ponds

• Maintain good crust cover (100%) on pond

• Ensure discharge to subsequent treatment units is submerged to 
minimise odour emissions

• Ensure temperature <40°C

Facultative
Ponds

• Ensure regular monitoring

• Watchout for rising up-dwellings of black sludge (indicates pond has 
become anaerobic)

• Loss of dissolved oxygen concentrations

• Monitor pond capacity (eg Depth sludge)
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Treatment
Type/System

Operational Tips

Monitoring and 
Reporting

• Weekly visual inspections for systems to sewer or land; daily for system 
to surface water

• Record water usage and flows

• Measure pH, temperatures in DAF and anaerobic ponds

• Sample and analyse relevant contaminant concentrations routinely
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APPENDIX D
Glossary of Terms

Aerobic biological treatment processes that occur in the presence of oxygen

Anaerobic biological treatment processes that occur in the absence of oxygen

Best Practice practices adopted by an organisation that are considered the most 
effective at achieving the desired outcome within reasonable 
technical and economic restraints

Biochemical Oxygen 
Demand

the amount of oxygen utilised by micro-organisms in the process of 
decomposition of organic material in wastewater over a period of 5 
days at 20oC

Chemical Oxygen 
Demand

a measure of oxygen required to chemically oxidise organic matter in 
wastewater

Chlorination the chemical dosing of chlorine for disinfection

Cleaner Production involves the management of environmental impacts of an 
organisation or process while improving the economic efficiency of 
the process

Dissolved Oxygen A measure of oxygen concentration dissolved in water

Dissolved Solids salts dissolved in wastewater

E. Coli one of the coliform bacteria population and is a measure of faecal 
origin

Effluent wastewater outflow after one or more stages of treatment

Electrical
Conductivity

A measure of the ability of the water to conduct an electrical current.
Conductivity is sensitive to dissolved solids and is a good indication of
increased inputs of these compounds.

End-of-Pipe The process of cleaning up wastes once they have been generated

Environment surroundings in which an organisation operates including air, water, 
land, natural resources, flora, fauna, humans and their interrelation

Facultative biological treatment processes in which both aerobic and anaerobic 
environments exist

Faecal Coliforms general term for the bacteria produced from the gut of warm blooded 
animals (used as an indicator of faecal pollution)

Flocculation involves the physical aggregation of particles, usually by chemical 
dosing, and subsequent floc formation

Kjeldahl nitrogen the Kjeldahl test determines the quantity of organic nitrogen and 
ammonia present in the wastewater
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Non-potable water which can not be used for drinking purposes

Paunch contents of animal stomachs

pH a measure of the acidity or alkalinity of the waste

Pickling the process whereby fellmongered skins are agitated in a brine (salt) 
or acid mixture prior to tanning

Potable water which can be used for drinking purposes

Primary Treatment wastewater treatment which involves coarse and suspended solids 
and oil and grease reduction

Raw Water water that has not undergone any treatment

Receiving Water the waters into which effluent is discharged

Rendering the cooking of animal wastes followed by drying to produce a 
proteinaceous meal and tallow

Saveall A device to allow settling of solid and floating of fat

Secondary
Treatment

wastewater treatment by biological processes to remove organic 
matter

Sewer/Sewerage
system

the network of collection, conveyance, pumping, treatment and 
disposal facilities owned and/or operated by a sewerage authority

Sodium Adsorption 
Ratio

The SAR ratio is the ratio of sodium to calcium and magnesium.  This 
ratio gives the sodium hazard of the water as excessive sodium in 
irrigation water can adversely affect soil structure

Stickwater the liquid waste from either tallow washing or blood processing in 
rendering plants which is high in BOD, nutrients and salt

Suspended Solids the insoluble solid matter suspended in wastewater that can be 
separated by filtration

Trade Waste the liquid waste generated from any industry, business, trade or 
manufacturing process not including domestic wastewater

Ultraviolet Irradiation the use of ultraviolet light for disinfection

Wastewater raw (untreated) liquid flow from an abattoir

Wet weather storage storage facility required to contain irrigation water during periods of 
heavy rain etc when irrigation is not required
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