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Appendix A  NOTICE TO CARRY OUT ENVIRONMENT AUDIT 
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Appendix B  NABL – DETAILED DESCRIPTION 

NABL is a typical beef slaughter operation which comprises receiving cattle in holding pens, stunning the 
animals and draining their blood at the kill floor, removing their hides, and evisceration (removal of internal 
organs) and trimming. Each animal’s carcass is separated into edible parts for human consumption and 
inedible by-products, which are processed in the rendering plant. Choice fatty parts from the cutting operations 
are processed into edible fats by a rendering process.  

Manure is collected from the holding pens and paunch manure is separated from the viscera (internal organs 
within the abdominal and thoracic cavities) and inedible materials removed from the rendering processes. The 
dressed beef are refrigerated within 24-hours for human consumption. A simplified process chart is presented 
in Figure B-16-1. Detailed process flow charts are presented in Appendix C. 
 

 

 

Figure B-16-1: Summary of Main Cattle Processes (Excluding Wastewater)  

 

Operations within the Facility that cause odour are: 

• Animal receival and holding (lairage); 

• Rendering; 

• By-product storage and handling; 

• Wastewater treatment; and 

• Waste material disposal and handling. 
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B.1 Lairage 

The Facility has a maximum capacity of 1,400 head in the storage yards (1,000 head in the holding yard and 
400 head in the AQIS yard). The yards are located on the western side of the Facility. Currently the cattle are 
unloaded from the trucks held in the yards for no more than 24-hours before being transferred to the slaughter 
floor. 

Whilst placed in the yards, the main odour emission is the manure and urine which is cleaned out and washed 
down every day to meet department of agriculture food safety standards. The used water from the holding 
yard cleaning is drained into the green wastewater stream. Manure and urine are typically very strong odours 
and this green waste can be dominant odour during the irrigation spraying, depending on bacteria load. 
 

B.2 Rendering Processes, Storage and Handling 

All material is processed fresh on the same day as slaughter (subject to plant breakdowns), and no other 
material for rendering is imported to the site. This coupled with the large separation distance (up to 950 m 
sensitive receptors south of the Facility who have made complaints) means that the rendering plant does not 
need to be fully sealed. The building is open to atmosphere at the junction of the walls and roof, and via doors 
on two sides that allow passive ventilation by wind.  

The two main sources of odour within the rendering system are considered to be fugitive emissions from 
passive ventilation of the rendering building space, and the bio-filter. The bio-filter is discussed separately in 
the following section. 

The odour controls used at the Facility’s rendering plant are as follows: 

• Raw material (except blood) is received into a large bin (the “red bin”) which is outside the rendering 
plant building. This bin is open to atmosphere and any odours are allowed to disperse passively. 
Odour from this bin was not found to be severe during the site visit. 

• Blood for rendering is kept in a tank until processed. Any fugitive odour emission from this tank is 
considered to be relatively minor. 

• Raw material ready for rendering is conveyed into the rendering building in covered chutes and 
conveyors. Odour from these chutes and conveyors escapes into the building air space at various 
open points, as presented in Figure 10-4. Similarly, odours emitted during grinding and conveyance to 
the cooker escape into the building air space. Odour in the building was found to be quite strong 
during the site visit.  

• Odours emitted during cooking, decanting, and liquid phase separation processes are vented in a 
closed system to the meal dryer. Odour from these sources is negligible. 

• Blood is processed by steam coagulation then decanted. The odour inside the rendering building was 
very strong with a dominant ammonia tone during blood processing.  

• The meal dryer is housed in a separate building which is open to atmosphere at the junction of the 
walls and roof, and the walls and floor slab. Doors were observed to be open during dryer operation. 
The dryer room becomes hazy due to smoke with a strong smell during operation, indicating leakage 
of fumes from the dryer. However the smell in this room was not considered to be as bad as the odour 
in the rendering building during the site visit; this practice has recently changed. 

• The dryer is a direct-fired, co-current process. Exhaust gases contain water vapour from the meal, 
combustion products from the burning of natural gas (carbon dioxide, water vapour, and nitrogen 
oxides), and any excess air blown into the dryer from the burner fan (containing water vapour, 
nitrogen, and oxygen). Odorous air extracted from the rendering cooking and separation processes is 
added to the dryer exhaust gases prior to the condenser and dropout box. A portion of the total 
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exhaust stream is ultimately diverted to the bio-filter for odour treatment, and the rest is recycled into 
the inlet end of the dryer. 

• Odour from the stick-water evaporation system is extracted separately with a dedicated fan, and is 
added to the exhaust stream destined for the bio-filter. 

• By-products of the slaughter process include hides, meat meal and tallow: 

o The hides are preserved through brining, salting and drying and these are stored in the hides 
shed (maximum capacity of 2,400). Odour is negligible within the hide shed; and 

o Tallow, meat and bone meal is stored and enclosed tanks, whist dry blood is stored in 1 tonne 
bags, which are kept undercover prior to being pumped out and transported off-site.; 

 

B.3 Bio-filter  

A bio-filter operates by converting the air pollutants to CO2 and water when the pollutants interact with the 
active microbes, oxygen and water within the media. For this reason they must be treated as a dynamic living 
process requiring regular attention to maintain a healthy environment. The process is cost effective, requiring 
no fuel or chemicals as the microbial enzymes continually regenerate themselves. It is a process that 
produces no secondary pollutants, making it ecologically sound and safe to operate 

The bio-filter has been constructed adjacent to the rendering plant where the main odour stream is discharges 
from the Knock-Out Drum 509. The odour stream is a proportion of the air flow through the Flo-Dryer with the 
majority being recycled back to the Flo-Dryer Combustion Chamber. Vapour and odour is also extracted from 
the Reactor, Decanters and LP Screen via the Dryer. There is also an extraction from the Flo-Dry Evaporator 
Plant which is handled separately within the bio-filter. 

The odour delivery from the FPSS Plant is discharge underground to a manhole which connects into the Bio-
Filter manifold within the Bio-Filter media. A drain is located underneath the distribution manifold to collect 
drainage water. The drain discharges to the inlet manhole and liquid is discharge through a submersible pump 
into the feed to the wastewater sump. 

Rock metal is used to support the biologically active bark media. Coarse rock metal is located at the bottom to 
support the media distributors and to allow full drainage of the bio-filter media. A medium rock metal grade is 
placed on top to provide distribution into the bark layers. An additional fine metal layer is used to separate the 
bark layer from the distribution metal. The odour from the bio-filter can be described as earthy. The bio-filter 
parameters are listed in Table B-16-1. 

 

Table B-16-1: Bio-filter Parameters [Haarslev, 2015] 

Parameter Unit Value 

Design Air Flow m
3
/s 2.8 

Mean Odour Discharge OU/m
3
 30,000 

Bio-Filter Length m 27.6 

Bio-Filter Width m 15.6 

Bio-Filter Area m
2
 430 

Area Velocity mm/s 7.8 

Residence Time sec 180 

Fine Media - Pea Metal 

Filtration Media - 12/38 Graded 

Media Moisture System - Top Irrigation 
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Parameter Unit Value 

Dryer Fan Duty Volume m
3
/s 6.1 

Dryer Fan Duty Pressure kPa 8 

Evaporator Fan Duty Volume l/s 325 

Evaporator Fan Duty Pressure kPa 4.2 

 

 

B.4 Wastewater Treatment and Disposal 

The Water Quality Management Plan (EcOz, 2015b) provides a detailed description of the wastewater 
treatment system at the Facility. Current wastewater flows at the Facility are in the order of 0.8 - 1 ML per day, 
for processing cattle. The design and operation of the facility incorporates the following industry best-practice 
features designed to minimise wastewater generation and pollution: 

The currently operating wastewater treatment system comprises the following key elements: 

• Primary treatment and ancillary equipment;  

o FAN screw press to remove gross solids from the “green” streams; 

o FAN screw press to remove gross solids from the render wastewater streams; 

o Large, mixed “common sump” which collects all flows discharged from the green and render FAN 
presses and the “red” stream off the processing floor; 

o Twin 25 kL equalisation storage tanks prior to Dissolved Air Flotation (DAF) processing. These 
tanks are mixed. The DAF utilises the property of micro-bubble adherence to suspended solids, 
increasing the tendency of the particles to float. After the suspended solids have floated to the 
surface, mechanical scrapers skim the solids from the surface into a sludge storage bin, which is 
not enclosed; 

o Chemically-dosed DAF unit (Photo 6) to remove a large fraction of BOD, suspended solids and 
oils & greases from the fully combined wastewater stream. Sulphuric acid is added to reduce the 
pH to about pH 4.8 to improve the removal. Coagulant and polymer are dosed to assist separation 
of the flocculated organic matter; 

o Decanter to dewater the DAF float solids; and 

o Caustic dosing to recover the pH to neutral. 

 

• Tertiary treatment consisting of: 

o Alum dosing into a lamella clarifier for phosphorus removal; 

o In-line ultraviolet disinfection to reduce pathogen levels; and 

o 200 kL storage tank to hold treated effluent prior to disposal by irrigation. 

The current wastewater treatment system also includes a number of buffer storage vessels, with the total 
volume being about 300 kL, which corresponds to about 40 % of the daily throughput. 

 

A flow chart showing the sources and current wastewater treatment is presented in Figure B-16-2 and a 
summary of the wastewater treatment streams is presented in Table B-16-2. 
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Figure B-16-2: Current Wastewater Treatment System [NABL, 2014] 

EPL 131 Wastewater testing 

location (Site 4) 
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Table B-16-2: Wastewater Treatment Streams [EcOz, 2015b] 
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Appendix C  NABL – DETAILED PROCESS FLOW DIAGRAMS 

This Appendix provides the detailed process flow charts for the stockyard, slaughter floor, red offal, boning 
room and cold storage. 

 

C.1 Stockyard  
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C.2 Slaughter Floor 
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C.3 Boning Room 
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C.4 Rendering & By-Products 
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C.5 Red Offal 
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C.6 Cold Storage 

 

 

 

2b. Retain cage 
2a. EK and Non-

halal 2. Unloading 

3. Palletise 

4. Pallet scan 

5. Chill store 6. Freezer store 

Offal Boning Room 

Freezer Chiller 

1. CCP 3 – Chilled and Frozen Meat <5⁰C within 24 hours of slaughter 

CCP 3 – Chilled and Frozen Offal <5 ⁰C within 24 hours of slaughter 

14. Apply Container Seal 
13. Set Container 

Temperature 

12. Load container 

7. Assemble Order 

8. Temperature 
Check 1% 

9. Pallet Scan 

10. Export 
Documents 

11. Pre-load 
container 
inspection 
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Appendix D  AUSTRALIAN WASTEWATER DISCHARGE LIMITS & LICENCE 
CONDITIONS FOR SIMILAR PROJECTS 

As discussed in Section 1.1, the issued EPL 131 licence conditions are very stringent. This Appendix provides 
context information on typical wastewater pollutant limits for sewage and surface water disposal, as presented 
in Table D-16-3 to Table D-16-5. 

 

Table D-16-3: Sewer Disposal Pollutant Limits (Australian Meat Processor Corporation, 2013) 

 

Table D-16-4: Surface Water Disposal Pollutant Limits (Australian Meat Processor Corporation, 2013) 
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Table D-16-5: A Comparison of Abattoir Wastewater Disposal Quality [Matheyarasu, Seshadri, Bolan, & Naidu, 2015] 

 

 

A review of the licence conditions for abattoirs with rendering facilities was undertaken in each state. A 
summary is shown below: 

 

Queensland 

A full list of the licences could not be retrieved from the Department of Environment, Heritage and Protection. 
However a review of the requirements of the Environmental Relevant Activities for Abattoirs including 
rendering activities (ERA 25) and Application requirements for activities with impacts to water (EM963) has 
determined that there are no pre-defined criteria for wastewater releases. 

 

New South Wales 

A number of licences for abattoirs were downloaded from the EPA website; however none of these licences 
includes criteria for individual pollutants. The only requirement appeared to be complying with ‘Section 120 of 
the Protection of the Environment Operations Act 1997’. This Act does not prescribe pollutant levels. 

 

South Australia 

Two licences for abattoirs were reviewed (EPA 38082 and EPA 1823), neither of these licences contained 
prescribed wastewater pollutant limits. The only requirement is to comply with the Wastewater Irrigation 
Management Plan (WIMP) (South Australian EPA, 2009).  This guideline states that BOD is site specific 
based on the soil type. The EPA recommends using a spreadsheet model for determining the BOD application 
rate. 

 

Victoria 

Several abattoir licences were reviewed and none of the contained prescribed wastewater limits. 
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Tasmania 

Licence conditions were not able to be reviewed on the EPA website, however an application for an abattoir 
upgrade (King’s Island Abattoir dated 2011) was reviewed. This application proposed criteria for the effluent 
limits: BOD - 40 mg/L, TSS – 100 mg/L, TN – 400 mg/L, TP – 40 mg/L, Oil and grease – 10 mg/L and 
coliforms – 1900 cfu/100 ml. The plant was closed in 2012. 

 

Western Australia 

A number of abattoir licences which included land irrigation were obtained from the Department of 
Environment Regulation. The licences included maximum nutrient loadings, monitoring locations and 
frequency and reporting requirements.  

Some licences issued 2011 – 2015 are based on kg/ha. The nutrient loading ranges for the licences are: 

• Total Nitrogen – 250  –  300 kg/ha (annual limit); 

• Total Phosphorus – 20 – 50 kg/ha (annual limit); and 

• BOD – 30 kg/ha (daily limit). 

One licence for a sheep abattoir issued in 2012 (L8670) provided lower discharge limits for irrigation: 

• Total Nitrogen – 140 kg/ha (annual limit) and 9 mg/L; 

• Total Phosphorus – 10 kg/ha (annual limit) and 5 mg/L;  

• BOD – 30 kg/ha (daily limit) and 120 mg/L; and 

• Total Suspended Solids – 120 mg/L. 

 


