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1

Introduction

1.1

Scope of Study

EI Group commissioned Air Noise Environment to undertake an odour assessment of a proposed
abattoir at 630 Lancaster-Mooroopna Road and 1100 Mulcahy Road, Gillieston. The assessment has
been undertaken to assess potential odour impacts of the abattoir operations on nearby sensitive
receptors. To assess the potential for impacts, odour dispersion modelling has been completed in
accordance with the Victorian State Environment Protection Policy (Air Quality Management) 2001
(SEPP AQM).

1.2

This Report

This report summaries the methodology, results and conclusions of the odour assessment. A glossary
of terms is available in Appendix A.
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2

Proposed Development

2.1

Site Location

The proposed development site is located at 630 Lancaster-Mooroopna Road and 1100 Mulcahy
Road, Gillieston. The site currently comprises of existing infrastructure including a weatherboard
house, sheds and sullage ponds. The proposal is to redevelop the site for use as an abattoir.
The development site and surrounding properties are located within a Schedule 1 Farming Zone
according to the Greater Shepparton Planning Scheme.
The nearest sensitive receptors include a number of rural residential houses to the north, east, south
and west. A sensitive receptor is located near the south-eastern boundary of the site however, it is
noted that the proposed abattoir and associated infrastructure will be located in the northern half of
the site. The large size of the development site provides a buffer for minimising potential odour
impacts. Therefore, while a sensitive receptor is located next to the site boundary, the nearest
receptor to the proposed operations is located at a separation distance of 500 metres.
Figure 2.1 presents the development site location and nearest sensitive receptors.
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Legend
●

Residential Dwelling

Figure 2.1: Development Site Location and Nearest Sensitive Receptors

2.2

Description of Operations

The proposal for the site is to operate an abattoir for the processing of up to 3000 head of small
stock sheep and goat per day. No rendering facilities are proposed for the site. A boning room is
proposed as part of long-term future operations and this has been considered in the assessment. The
proposed abattoir will operate 12 hours a day, 6 days per week.
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Sheep and goat will be temporarily held in a covered concrete holding pen then moved to the main
slaughter house building. When the holding pen becomes full, sheep and goat will be held in an
overflow yard. Whole carcasses will be stored in a cold room adjacent to the slaughterhouse prior to
loading into trucks at the designated loading bay. A skins and manure shed are also proposed
towards the rear of the site to store/process animal skins and manure. The main slaughterhouse
building and boning room will be mechanically ventilated via wall-mounted exhaust fans.
Waste water treatment ponds will be constructed to treat process water from the abattoir. The waste
water treatment infrastructure will be located to the west of the proposed abattoir building and
holding yards. Key features of the waste water treatment component include:

⚫ treatment/processing area for green/red waste streams (e.g. screens, skip bins);
⚫ treatment ponds – aerated, settling pond, maturation pond, winter storage pond;
⚫ activated solids tank.
A sewage treatment plant is also proposed, which will include a 10-15 kL enclosed septic system.
Figure 2.2 presents the proposed site layout of the facility. Figures 2.3 and 2.4 present the proposed
floor plans of the facility. Figure 2.5 presents the proposed layout of the waste water ponds.
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Figure 2.2: Proposed Site Layout
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Figure 2.3: Proposed Floor Plan – Part A
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Figure 2.4: Proposed Floor Plan – Part B
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Figure 2.5: Proposed Waste Water Treatment Plan

2.3

Potential Odour Emissions

A list of key potential odour emission sources for the site include:

⚫ holding pens (including overflow yard and odour emissions from a truck (unloading));
⚫ abattoir (slaughterhouse and boning room);
⚫ skins shed;
⚫ manure shed; and
⚫ various waste water treatment sources.
Odour emissions from the cold room and loading area are likely to minimal given that carcasses
would be chilled within the cold room and inside the delivery trucks. Odour emissions from the
enclosed septic system are also likely to be minimal compared to the combination of emissions from
other odour sources.
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3

Assessment Criteria

The relevant assessment criteria is presented in the Victorian State Environment Protection Policy
(Air Quality Management) 2001 (SEPP AQM). The SEPP AQM specifies a 1 odour unit criteria (3minute average) for general odour mixtures. The policy also states the following:
‘Emissions of mixed odorous substances, such as those from sewage treatment farms,
rendering plants and intensive animal industries may be offensive and therefore need to be
minimised and controlled to ensure that the beneficial uses of the environment are protected.
General odour is defined in SEPP (AQM) as an unclassified air quality indicator of local
amenity and aesthetic enjoyment of the air environment. The design criteria for new sources
of general odour is the odour detection threshold (1 odour unit) and should be applied at and
beyond the boundary of a premises.’
Based on the above, compliance with the 1 odour unit criteria should be achieved at the boundary of
the site.
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4

Air Dispersion Modelling

4.1

Modelling Methodology

To assess potential air quality impacts from the facility on nearby sensitive uses, air quality modelling
using the AERMOD model (Version 18081) has been adopted. AERMOD is an approved Gaussian
plume dispersion model for the assessment of air quality impacts in Victoria. The model accounts for
meteorological data, building wake effects and terrain effects in the prediction of ground level
concentrations of pollutants from stack, area or volume sources. AERMOD assumes steady state
meteorology for the field of influence of the source being considered.
Steady state meteorology assumes that for any given time period of model calculation (usually
1 hour), the wind and other meteorological conditions are uniform over the entire area being
modelled, and that a plume is assumed to travel instantaneously to the edge of the modelled area in
a straight line. A number of additional parameters are considered in the modelling. The following
sections present the methodologies and findings of the air dispersion modelling.

4.2

Topography

Terrain data for the area surrounding the development was obtained from the 1 arc second Digital
Elevation Model (DEM) provided by Geoscience Australia. Terrain heights for a 1 km x 0.8 km grid

(10 m intervals) surrounding the proposed development was included in the dispersion model to
account for ground height variability.
The VIC EPA AERMOD guideline recommends a 5 km to 10 km grid domain. A 5 km grid domain (with
a 50 m grid resolution) has been adopted.

4.3

Modelled Receptors

A total of 88 discrete receptors covering the nearby rural residential houses and the boundary of the
development site were included in the model. Figure 4.1 presents the modelled discrete receptor
locations.
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Figure 4.1: Modelled Discrete Receptors

4.4

Meteorology

4.4.1

Methodology

A meteorological data set has been derived for the assessment based on the VIC EPA Publication
1550 (Construction of input meteorological data files for EPA Victoria’s regulatory air pollution model
(AERMOD)).
The nearest meteorological station to the site is the Kyabram Bureau of Meteorology (BOM) station
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located 12.8 km to the south west of the development site. The 12.8 km distance is outside the 5 km
maximum allowable distance defined by the VIC EPA for meteorological stations, therefore, wind
speed/direction, net radiation, relative humidity and temperature have been obtained from TAPM
(The Air Pollution Model). The model was configured to use a domain consisting of 41 x 41 x 25 grid
points with nesting spacings of 10 km, 9 km, 3 km and 1 km. Table 4.1 presents a summary of the
TAPM settings.
Table 4.1 - TAPM Settings
Setting/Input

Value

Latitude, Longitude

-36deg 19min, 145deg 12min

Local X, Y

338413, 597924

Date

2013 - 2017

Grid Points

41 x 41

Outer Grid Spacing

10 km x 10 km

Vertical Grid Levels

25 grid levels
10, 25, 50, 100, 150, 200, 250, 300, 400, 500, 600,
750, 1000, 1250, 1500, 1750, 2000, 2500, 3000,
3500, 4000, 5000, 6000, 7000, 8000
All levels stored in output

Number of Grid Domains

4 (10 km, 9 km, 3 km, 1 km)

As there are no available upper air observation stations for the Kyabram BOM site, the TAPM
generated mixing height has been adopted as the height of the convective boundary layer for the
surface file. Additionally, the vertical potential temperature gradient produced by TAPM has been
adopted for the surface meteorology file as no function is provided in the VIC EPA documentation. As
TAPM does not produce Mean Sea Level Pressure, the field has been set to missing (99999) in the
surface file.
The scalar parameters of Albedo, Surface Roughness and Bowen Ratio have been determined from
the surrounding land uses. For the Surface Roughness, the land uses within a 1 km radius have been
considered. As the Land Use did not vary between sectors, a Surface Roughness of Grassland been
adopted. For the Bowen Ratio and Albedo, land uses within a 10 km x 10 km grid have been
considered. An un-weighted mean of the land uses within the 10 km grid was used to calculate the
Albedo and Bowen Ratio. Seasonal variations have been considered for all scalar parameters.
Table 4.2 presents the Bowen Ratio, Albedo and Surface Roughness values adopted for the site.
Table 4.2 - Seasonal Scalar Parameters Adopted
Season

Bowen Ratio

Albedo

Surface Roughness

Summer

0.70

0.17

0.1

Autumn

1.13

0.17

0.1

Winter

1.13

0.17

0.01

Spring

0.70

0.17

0.05

Friction Velocity (Ustar) has been calculated for day time, night time and neutral conditions based on
the functions provided by VIC EPA. Neutral conditions have been defined as those where the absolute
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value of 1 divided by the Monin-Obukhov length (m) is less than 0.001. Where 1 divided by the
Monin-Obukhov length (m) is less than -0.001 the day time calculations of the Monin-Obukhov length
and Ustar have been considered. Where 1 divided by the Monin-Obukhov length (m) is greater than
0.001 the night time calculations of the Monin-Obukhov length and Ustar have been considered.

4.4.2

Wind Predictions

For validation of the predicted meteorological data set, a comparison with long-term data (20132017) from the Bureau of Meteorology (BOM) station at Kyabram. Figure 2.3 presents a comparison
of the measured and predicted wind conditions.
The predicted and measured wind roses at the Kyabram BOM station are noted to be comparable in
terms of wind direction with a dominant southerly component and a low occurrence of south-easterly
winds. Some differences include a lower occurrence of southerly winds and a higher occurrence of
south-westerly winds. Source-to-receiver wind conditions are predicted as follows:

⚫ Northerly – 5.9% measured vs 4.9% predicted;
⚫ North Easterly (NNE, NE, ENE) – 13.7% measured vs 19.0% predicted;
⚫ Easterly – 3.9% measured vs 5.3% predicted;
⚫ South Easterly (ESE, SE, SSE) – 6.0% measured vs 13.3% predicted;
⚫ South Westerly (SSW, SW, WSW) – 16.9% measured vs 23.1% predicted;
⚫ Westerly – 5.4% measured vs 7.4% predicted; and
⚫ North Westerly (WNW, NW, NNW) - 10.6% measured vs 16.2% predicted.
Calm winds are under-predicted at 1.5% compared to 24.3%. However, TAPM is predicting a
significantly higher proportion of lower wind speeds less than 2.5 m/s (8.9% measured vs 60.9%
predicted). Therefore, the combination of calms and low wind speeds are accounted for by the
predicted data set.
Based on the above review, the predicted wind data is considered appropriate for the assessment of
potential impacts from the development site.
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Measured Kyabram BOM Data (2013-2017)

Predicted Kyabram BOM Data (2013-2017)

Predicted Site Data (2013-2017)

Figure 4.2: Measured and Predicted Wind Roses

4.4.3

Mixing Height Predictions

Figure 4.1 presents a plot of the mixing heights for each hour of the day. As expected, higher mixing
heights occur during the day time, while lower mixing heights occur during the night period when
stable conditions are dominant and temperature inversions occur.
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Figure 4.3: Predicted Mixing Heights

4.5

Emissions Data

As discussed in Section 2.3, the key odour emission sources relate to the sheep unloading, sheep
holding yard, sheep overflow yard, waste water treatment ponds, manure shed, skin shed, slaughter
room and boning room. To derive odour emission rates for the modelling, a review of available
literature has been undertaken for other abattoir operations. Data from the following studies have
been referred to in this assessment:

⚫ Bowley, Stephen. Proposed Bacchus Marsh Abattoir – Odour Impact Assessment, URS, 25 January
2008, Reference: R008 (sheep holding yards, skin shed, boning room and slaughterhouse);

⚫ The Odour Unit. Central Victoria Livestock Exchange Odour Impact Assessment, August 2014,
Q1960L.01;

⚫ Air Environment Consulting. Northern Australia Beef Plant, Livingstone – Odour Impact
Assessment, December 2015, 1411.006;

⚫ The Odour Unit. Burrangong Meat Processing Works (BMPW), 2014.
Table 4.3 presents emission factors sourced from the above literature.
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Table 4.3 - Odour Emissions Rates
Odour Source

Type

Odour Emission
Rate
Value

Slaughter Room

Point

154.0

Source

Comments

Unit

OUV/s

Bowley, Stephen. Proposed Bacchus Marsh Abattoir –
Odour Impact Assessment, URS, 25 January 2008,
Reference: R008

Adopt same total OUV/s for kill floor. It is noted that 154
OUV/s is higher than that used in the Burrangong Meat
Processing Works Study (95 OUV/s).
The Bacchus Marsh site processes 2,900 head of sheep
per day, which is similar to the proposed 3,000 head.

Boning Room

Point

154.0

OUV/s

Bowley, Stephen. Proposed Bacchus Marsh Abattoir –
Odour Impact Assessment, URS, 25 January 2008,
Reference: R008

Assume same emission rate to Slaughter Room

Skins Shed

Volume

475

OUV/s

Bowley, Stephen. Proposed Bacchus Marsh Abattoir –
Odour Impact Assessment, URS, 25 January 2008,
Reference: R008

Adopt total OUV/s from skins plant.

Livestock Truck

Area

0.442

OU/m2/s

The Odour Unit. Central Victoria Livestock Exchange
Odour Impact Assessment, August 2014, Q1960L.01

Odour emission factor for wet sheep pen.
Assume 4 decks on truck at 1m, 2m, 3m and 4m

Sheep Holding
Pens

Area

0.442

OU/m2/s

The Odour Unit. Central Victoria Livestock Exchange
Odour Impact Assessment, August 2014, Q1960L.01

Odour emission factor for wet sheep pen.

Sheep Overflow
Yards

Area

0.442

OU/m2/s

The Odour Unit. Central Victoria Livestock Exchange
Odour Impact Assessment, August 2014, Q1960L.01

Odour emission factor for wet sheep pen.
Assume only emitting on Sunday and Monday

Manure Shed

Volume

0.442

OU/m2/s

The Odour Unit. Central Victoria Livestock Exchange
Odour Impact Assessment, August 2014, Q1960L.01

Odour emission factor for wet sheep pen.

Assume 10 x aerated. More conservative than
0.65 ou/m2/s presented in the AEC report for the green
sump

Waste Water Treatment Area

Green Pit

Area

0.740

OU/m2/s

-

Green Solids Bin

Area

0.65

OU/m2/s

Air Environment Consulting. Northern Australia Beef
Adopt odour emission factor for paunch storage.
Plant, Livingstone – Odour Impact Assessment, December
2015, 1411.006
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Odour Source

Type

Odour Emission
Rate
Value

Source

Comments

Unit

Red Pit

Area

0.740

OU/m2/s

-

Assume 10 x aerated. More conservative than 0.5 ou/m2/s
presented in the AEC report for the green sump.

Red Solids Bin

Area

1.3

OU/m2/s

-

Assume 2 x green solids bin as a conservative approach.
AEC data indicates red and green streams are more
similar.

Green Screen

Volume

0.65

OU/m2/s

Air Environment Consulting. Northern Australia Beef
Adopt odour emission factor for paunch storage.
Plant, Livingstone – Odour Impact Assessment, December Assume 4 m length x 1m diameter
2015, 1411.006

Red Screen

Volume

1.3

OU/m2/s

-

Assume 2 x green solids bin. AEC data indicates red and
green streams are more similar.
Assume 4 m length x 1m diameter

Balance Tank

Point

0.74

OU/m2/s

-

Assume 10 x aerated.

2

Aeration Pond

Area

0.074

OU/m /s

The Odour Unit. Burrangong Meat Processing Works
(BMPW), 2014.

Upper range from various data sources.

Settling Pond

Area

0.040

OU/m2/s

Odour Buffer Distances for Ballarat North, Ballarat South
and Cardigan Village WWTP

Upper range from data source.

Maturation Pond

Area

0.03

OU/m2/s

Odour Buffer Distances for Ballarat North, Ballarat South
and Cardigan Village WWTP

Average from various data sources.

Winter Pond

Area

0.03

OU/m2/s

Ian Wallis (2017) – Baranduda WWTP Expert Odour Report Average from various data sources.
Ian Wallis (2017) – Mt Beauty WWTP Expert Odour Report

Sludge Tank

Area
0.975
(Modelled
as Point)

OU/m2/s

-

Assume average of red and green solid waste, which is
conservative since activated solids are post-treatment.

Page 22 of 36
EI Group- Odour Assessment - Proposed Abattoir, Gillieston
/Network/Projects/4725/Reporting/4725DAreport01.odt

4.6

Emission Parameters

Tables 4.4, 4.5 and 4.6 present the modelled parameters of the Point, Volume and Areas sources
respectively. Figure 4.4 presents the modelled source locations for all source types. Figure 4.5
presents a close up image of the Waste Water Treatment Plant sources. Assumptions regarding
operating times for odour emissions are as follows:

⚫ continuous emissions for slaughter room and boning room exhaust fans;
⚫ continuous emissions for holding yard (except that the overflow holding yard is assumed to be
used two times a week only); and

⚫ continuous emissions for all other sources.
Table 4.4: Emission Parameters – Point Sources
Odour Emission
Rate (OUV/s)

Base Elevation
(m)

Release
Height (m)

Diameter (m)

Exit Velocity (m/s)

25.67a

107.06

6.0d

1.0e

0.001f

Slaughter Room 2
Exhaust Fan

25.67a

107.06

6.0d

1.0e

0.001f

Slaughter Room 3
Exhaust Fan

25.67a

107.06

6.0d

1.0e

0.001f

Slaughter Room 4
Exhaust Fan

25.67a

107.06

6.0d

1.0e

0.001f

Slaughter Room 5
Exhaust Fan

25.67a

107.06

6.0d

1.0e

0.001f

Slaughter Room 6
Exhaust Fan

25.67a

107.06

6.0d

1.0e

0.001f

Boning Room 1
Exhaust Fan

77.0b

107.06

6.0d

1.0e

0.001f

Boning Room 2
Exhaust Fan

77.0b

107.06

6.0d

1.0e

0.001f

Activated Solids Tank
Natural Vent

4.9c

107.4

2.0

0.1g

0.1

Odour Source
Slaughter Room 1
Exhaust Fan

a Based on total emission rate of 154 OUV/s divided by 6 rooftop vents
b Based on total emission rate of 154 OUV/s divided by 2 rooftop vents
c Based on area of 5 m2 and 0.975 OU/m2/s emission factor.
d Assumed 6 m height.
e Assumed 1.0 m wall-mounted fan diameter
f The proposed exhaust fans will be wall-mounted with horizontal dispersion. To account for the suppression of vertical
motion an exit velocity of 0.001 m/s has been adopted as suggested by the U.S. EPA Model Clearinghouse Memorandum
(July, 1993)
g Natural vent opening of 0.1 m with minimal velocity (0.1 m/s)
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Table 4.5: Emission Parameters – Volume Sources
Odour Source

Odour
Emission
Factor

Skins Shed

-

Manure Shed

Odour
Emission Rate Base Elevation
(OUV/s)

Initial Lateral
Dimension
(m)c

Initial Vertical
Dispersion
(m)d

Release
Height

475.0

106.85

7

3

3.6

0.442 OU/m /s

183

a

106.92

3

3

3

Green Screen

0.65 OU/m /s
(area: 14.13 m2)

9.2b

107.45

1

1

3

Red Screen

1.3 OU/m2/s
(area: 14.13 m2)

18.4b

107.45

1

1

3

2

2

a

Based on shed area of 414 m2

b

Based on assumed surface area of screen (1 m diameter, 4 m length)

c

Assume approximately one-quarter of building dimensions

Table 4.6: Emission Parameters – Area Sources

Odour Source

a

Odour
Emission
Factor
(OU/m2/s)

Modelled Area
(m2)

Odour
Base
Emission
Elevation (m)
Rate (OUV/s)

Release
Height (m)

Balance Tank

0.74

12.6

9

107.43

2.0

Sheep Holding

0.442

1,537.0

679

106.76

0.0

Sheep Unloading
Deck 1

0.442

36.0

133

107.17

1.0

Sheep Unloading
Deck 2

0.442

36.0

133

107.17

2.0

Sheep Unloading
Deck 3

0.442

36.0

133

107.17

3.0

Sheep Unloading
Deck 4

0.442

36.0

133

107.17

4.0

Sheep Overflow

0.442a

1,560.0

690

106.84

0.0

Aeration Pond

0.074

4388.5

455

107.4

0.0

Settling Pond

0.04

1540.0

168

107.3

0.0

Maturation Pond

0.03

12,519.5

464

107.2

0.0

Winter Pond

0.03

11,349.8

460

107.1

0.0

Green Sump

0.74

24.0

18

107.4

2.0

Green Solids Bin

0.65

18.0

12

107.4

0.0

Red Sump

0.74

24

18

107.4

0.0

Red Solids Bin

1.3

18

23

107.4

2.0

Modelled for only Sundays and Mondays.
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Legend
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Volume Sources

█

Area Sources

Figure 4.4: Modelled Source Locations
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Legend
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Volume Sources

█

Area Sources

Figure 4.5: Modelled Waste Water Treatment Plant Source Locations
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4.7

Modelling Results

Modelling has been undertaken separately for each year from 2013 to 2017. Table 4.7 presents the
highest predicted odour concentrations (99.9 th percentile, 3-minute average) for the modelled
discrete receptors along the boundary and at the nearest sensitive for the 2013 – 2017 AERMOD
runs. Figures 4.6 to 4.11 presents the predicted odour concentration for each model year.
Table 4.7: Predicted Odour Concentration Results – 2013
Predicted Odour Concentration (99.9th percentile, 3-minute)
Year

Property Boundary

Sensitive Receptors

2013

1.36

0.59

2014

0.82

0.18

2015

0.70

0.19

2016

0.70

0.21

2017

0.63

0.23

Criteria

1.0

1.0

Results for 2014, 2015, 2016 and 2017 are noted to be similar with compliance predicted at the
boundary of the property. Exceedence of 1 OU is predicted along the northern property boundary (up
to 1.4 OU) and western property boundary (up to 1.2 OU) for the year 2013. While exceedence is
predicted along the boundary, the risk of the potential for odour impacts is considered low for the
following reasons:

⚫ exceedence along the boundary is predicted only for a small portion of the northern and western
boundary as shown in the close-up odour concentration plot in Figure 4.7;

⚫ compliance at the nearest sensitive receptors is predicted by a significant margin (0.59 OU vs 1
OU criterion);

⚫ comparison of the 2013 odour plot with the odour plots for other years shows that the year 2013
predictions are atypical. The results for 2014 to 2017 are consistently below the 1 OU criterion at
the boundary and nearest sensitive receptors.
Overall, the results of the modelling show that risk of potential odour impacts are low for the
proposed abattoir.
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Figure 4.6: Predicted Ground Level Odour Concentrations – Year 2013
Scenario: 2013 model year

Averaging Time: 3 minutes

Location: Gillieston

Units: OU

Pollutant: Odour

Criteria: 1
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Figure 4.7: Predicted Ground Level Odour Concentrations – Year 2013 (Close-up)
Scenario: 2013 model year

Averaging Time: 3 minutes

Location: Gillieston

Units: OU

Pollutant: Odour

Criteria: 1
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Figure 4.8: Predicted Ground Level Odour Concentrations – Year 2014
Scenario: 2014 model year

Averaging Time: 3 minutes

Location: Gillieston

Units: OU

Pollutant: Odour

Criteria: 1
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Figure 4.9: Predicted Ground Level Odour Concentrations – Year 2015
Scenario: 2015 model year

Averaging Time: 3 minutes

Location: Gillieston

Units: OU

Pollutant: Odour

Criteria: 1
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Figure 4.10: Predicted Ground Level Odour Concentrations – Year 2016
Scenario: 2016 model year

Averaging Time: 3 minutes

Location: Gillieston

Units: OU

Pollutant: Odour

Criteria: 1

Page 32 of 36
EI Group- Odour Assessment - Proposed Abattoir, Gillieston
/Network/Projects/4725/Reporting/4725DAreport01.odt

Figure 4.11: Predicted Ground Level Odour Concentrations – Year 2017
Scenario: 2017 model year

Averaging Time: 3 minutes

Location: Gillieston

Units: OU

Pollutant: Odour

Criteria: 1
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5

Conclusion

An air quality assessment has been undertaken for a proposed abattoir at Gillieston. Conclusions of
the assessment can be summarised as follows:

⚫ the nearest sensitive receptors include residential dwellings on large rural lots. The nearest
sensitive receptor to the proposed abattoir is 500 meters to the sheep overflow pen.

⚫ Odour emission sources including holding yards, slaughter room, boning room, manure shed,
skins shed and waste water treatment odour sources (E.g. red/green waste streams, treatment
ponds).

⚫ The results of the air modelling indicate compliance with the 1 OU criterion at all nearby
sensitive receptors for all modelled years (2013-2017). Compliance is predicted at the property
boundary for all modelling years, except for the year 2013.

⚫ While exceedence is predicted along the boundary for the year 2013, the risk of the potential for
odour impacts is considered low for the following reasons:

⚫ exceedence along the boundary is predicted only for a small portion of the northern and
western boundary as shown in the close-up odour concentration plot in Figure 4.7;

⚫ compliance at the nearest sensitive receptors is predicted by a significant margin (0.59 OU
vs 1 OU criterion);

⚫ comparison of the 2013 odour plot with the odour plots for other years shows that the year
2013 predictions are atypical. The results for 2014 to 2017 are consistently below the 1 OU
criterion at the boundary and nearest sensitive receptors.
Overall, the results of the modelling show that risk of potential odour impacts are low and the
development site represents a suitable location for the abattoir from an air quality perspective.
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Appendix A - Air Quality Glossary
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APPENDIX A: GLOSSARY OF AIR QUALITY TERMINOLOGY
Conversion of ppm to
mg/m3

Where R is the ideal gas constant; T, the temperature in Kelvin (273.16
+ T°C); and P, the pressure in mm Hg, the conversion is as follows:

g m-3 = (P/RT) x Molecular weight x (concentration in ppm)
= P x Molecular weight x (concentration in ppm)
62.4 x (273.2 + T°C)
g/s

Grams per second

mg/m3

Milligrams (10-3) per cubic metre.

μg/m3

Micrograms (10-6) per cubic metre.

ppb

Parts per billion.

ppm

Parts per million.

PM10, PM2.5, PM1

Fine particulate matter with an equivalent aerodynamic diameter of less
than 10, 2.5 or 1 micrometres respectively. Fine particulates are
predominantly sourced from combustion processes. Vehicle emissions
are a key source in urban environments.

50th percentile

The value exceeded for 50 % of the time.

NOx

Oxides of nitrogen – a suite of gaseous contaminants that are emitted
from road vehicles and other sources. Some of the compounds can react
in the atmosphere and, in the presence of other contaminants, convert
to different compounds (eg, NO to NO2).

VOC

Volatile Organic Compounds. These compounds can be both toxic and
odorous.
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1.

INTRODUCTION
The subject site is located at 630 Lancaster-Mooroopna Road, Gillieston.
The proposal includes the operation of a new abattoir facility at the subject site.
The facility will operate 24 hours per day, 7 days per week.
The main elements associated with the operation of the facility will include the following:
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪

General Office Building.
Truck Collection Area.
Workshop Building.
Skin Shed Building.
Truck Unloading Area.
Holding Pen Building.
Slaughter Floor Building.
Cool Room Building.
External Engine Room including Refrigeration Plant.
Transformer Room.
Future Boning Room.
Water Treatment Plant including four ponds.

As part of the proposal, Watson Moss Growcott Acoustics (WMG) has been engaged to carry
out an acoustic assessment to consider the potential noise emissions associated with the
proposed facility operations.
This report presents the results of the acoustic assessment and considers noise emissions
associated with the facility in accordance with the Environment Protection Authority Publication
1411 Noise from Industry in Regional Victoria – Recommended Maximum Noise Levels from
Commerce, Industry and Trade Premises in Regional Victoria (NIRV).

12155-1jg
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2.

NOISE ASSESSMENT TERMINOLOGY
Noise assessment terminology used within this report is defined within Table 1 below:
Table 1: Noise Assessment Terminology

12155-1jg

Terminology

Definition

dB(A)

Decibels recorded on a sound level meter, which has had its frequency
response modified electronically to an international standard, to
quantify the average human loudness response to sounds of different
character

Leq

The equivalent continuous level that would have the same total
acoustic energy over the measurement period as the actual varying
noise level under consideration. It is the noise measure defined by the
EPA as the measure of the noise to use in assessing compliance with
noise limits.

Page 4

3.

SITE AND ENVIRONS
The subject site is located at 630 Lancaster-Mooroopna Road, Gillieston. The site is currently
occupied by several existing buildings which will be demolished as part of the proposal.
The site land abuts Lancaster-Mooroopna Road to the north, Mulcahy Road to the east and
farm zoned land to the south and west. The environment surrounding the site is predominantly
vacant farm land with a small collection of residential dwellings located to the north, west, and
south east.
Noise emissions associated with the proposed facility will require consideration at residential
receptors surrounding the subject site. Based on the distance separation between the subject
site and the nearby residential receptors, the most relevant receptors will be as shown below in
Table 2.
Table 2: Summary of Relevant Noise Sensitive Residential Receptors
Residential Address

Direction from Site

Distance from Subject
Site Boundary

535 Lancaster-Mooroopna Rd, Undera

NW

720 metres

530 Lancaster-Mooroopna Rd, Gillieston

W

800 metres

1070 Mulcahy Rd, Gillieston

SE

350 metres

1189 Mulcahy Rd, Undera

N

440 metres

The aerial photo shown below in Figure 1 identifies the subject site under consideration and the
nearby noise sensitive receptors considered relevant for this assessment.

1189 Mulcahy Rd

535 LancasterMooroopna Rd

Subject Site
630 LancasterMooroopna Rd
Pond Areas

1070 Mulcahy Rd
530 LancasterMooroopna Rd

12155-1jg

Figure 1: Aerial Photograph Identifying Subject Site and Surrounding Noise Sensitive Receptors
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4.

NOISE EMISSION ASSESSMENT CRITERIA
When considering noise emissions associated with the proposed operations at the subject site,
impacts at residential receptors are considered in accordance with NIRV. The NIRV document
was introduced in 2011 to provide guidance on suitable noise emission assessment criteria for
regional areas not exposed to ambient noise levels consistent with those experienced in
Metropolitan Melbourne.
The document includes Recommended Maximum Noise Levels (RMNL) which are determined
based on the land zoning associated with the location of the commercial noise emissions, and
the zoning of the noise sensitive residential receptor.
The RMNL’s described within the NIRV document are treated as guideline values. The
recommended levels only gain a higher status than recommendations if adopted as Conditions
in a Planning Permit or operating Licence.
Using NIRV methodology, noise targets vary depending on the time of the day, evening or night,
with the highest permitted values typically occurring during week daytimes, and the lowest
during the night period. The relevant EPA-defined day, evening, and night assessment periods
are shown below in Table 3.
Table 3: EPA Assessment Periods
EPA Assessment Period

Relevant Days

Relevant Time Periods

Monday to Friday

7:00am to 6:00pm

Saturday

7:00am to 1:00pm

Saturday

1:00pm to 6:00pm

Sunday, Public Holidays

7:00am to 6:00pm

All Days

6:00pm to 10:00pm

All Days

10:00pm to 7:00am

Day

Evening

Night

The subject site and the surrounding noise sensitive receptors are located within Farm Zoned
(FZ) land. In accordance with NIRV methodologies where a ‘noise generating’ and ‘noise
receiving’ zone is each classified as farm zone, the RMNL’s will be as shown below in Table 4.
Table 4: RMNL’s for Nearby Noise Sensitive Receptors During EPA Periods
EPA Assessment
Period
Day

Evening

Night

Relevant Days

Relevant Time
Periods

Monday to Friday

7:00am to 6:00pm

Saturday

7:00am to 1:00pm

Saturday

1:00pm to 6:00pm

Sunday, Public Holidays

7:00am to 6:00pm

All Days

6:00pm to 10:00pm

All Days

10:00pm to 7:00am

Recommended
Maximum Noise Levels
46 dB(A) Leq

41 dB(A) Leq

36 dB(A) Leq

The recommended maximum noise levels will be achieved within 10 metres of residential
dwellings located at the noise sensitive receptor, but outside the house. For scenarios where
operations are 24 hours per day, compliance during the night period will typically result in
compliance during all other periods.
12155-1jg
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5.

PROPOSED SITE LAYOUT AND OPERATIONS
The general site layout will include the following areas relevant for this assessment:
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪

General Office Building.
Truck Collection Area.
Workshop Building.
Skin Shed Building.
Truck Unloading Area.
Holding Pen Building.
Slaughter Floor Building.
Cool Room Building.
External Engine Room including Refrigeration Plant.
Transformer Room.
Future Boning Room.
Water Treatment Plant including four ponds.

Figure 2 and 3 below present a site layout identifying each of the relevant areas including the
main site and the adjoining land which will be occupied by the pond areas.

General
Office Areas
Cool Room
Building

Truck
Collection
Area

Slaughter
Room
Boiler
House

Boning Room

DAF
Equipment
Workshop
Refrigeration
and
Transformer
Equipment

Water
Treatment
Plant

Skin Shed

Manure Shed
Truck
Unloading
Area

Holding Pen
Building

Figure 2: Proposed Main Operations Site Plan
12155-1jg
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Subject Site
630 LancasterMooroopna Rd

Pond Areas

Pond 1
Pond 4

Pond 3
Pond 2

Figure 3: Pond Areas Located to West of Main Site Operations

The processes associated with the operation of the facility are summarised below:
▪ Trucks will enter the subject site from Lancaster-Mooroopna Road in the north eastern
corner of the subject site.
▪ Trucks will then travel along the internal site access road to the south western corner of the
site to commence unloading of animals into the holding pen building.
▪ Animals will be kept in holding pen building as required.
▪ Animals will then be transferred from the holding pen building into the slaughter room
building located immediately to the north of the holding pen building.
▪ At this stage, different components of the animals will be transferred as follows:
o Animal skins will be transferred to the skin shed;
o Animal bones will be transferred to the boning room;
o Animal carcasses will be transferred to the cooling room.
▪ The final products will then be collected in the truck collection area in the north eastern
corner of the cooling room.
▪ Trucks will then travel along the internal access road and exit the site onto LancasterMooroopna Road in the north eastern corner of the subject site.
In addition to the above general operations associated with the facility will include the following:
▪ The workshop will occasionally be used for maintenance activities.
▪ The manure shed will be loaded and unloaded by tractor on occasion.
▪ The general office building areas will be used continuously by employees working at the
facility.
▪ Transformer equipment and cooling room refrigeration plant will operate continuously.
▪ Water treatment plant, DAF and boiler plant will operate continuously.
12155-1jg
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6.

NOISE SOURCES FORMING PART OF GENERAL OPERATIONS
Based on previous experience with similar projects, and information provided by the client the
adopted noise sources and the corresponding sound power levels used as part of the noise
modelling is shown in Table 5.Error! Reference source not found.
Table 5: Sound Power Levels Adopted as Basis for Noise Emission Assessment
Noise Sources

Sound Power Level (dB) In Octave Frequency Bands (Hz)
63

125

250

500

1000

2000

4000

dB(A)

Trucks travelling on the subject site land

108

101

96

94

93

92

85

98

Trucks reversing at the designated unloading area

99

93

90

88

101

85

81

101

Trucks loading at the designated collection area

90

90

88

86

88

86

83

92

Trucks unloading livestock at designated unloading area

99

98

95

96

94

90

83

98

Truck refrigerated container

107

99

106

95

92

90

84

100

85

81

81

78

76

77

77

83

Compressor Room

90

93

96

96

94

91

84

98

Condensers (2 off)

98

98

95

96

94

89

84

98

Air Compressor

80

79

74

75

68

64

60

75

Wall Mounted Exhaust Fans – per fan

92

91

93

92

90

87

81

95

Transformer Unit

100

95

88

82

75

73

70

85

Rooftop Ventilation Fans – per fan

85

81

81

78

76

77

77

83

General Maintenance Activities
(eg. Drills, power saw, grinding)

82

82

77

89

85

85

86

92

Skin Agitator – per unit

71

77

80

79

78

76

71

84

Trucks Operating at the Subject Site

Slaughter Room
Rooftop Ventilation Fans – per fan
Engine Room Refrigeration Plant

Chiller Room

Transformer Building

Boning Room

Workshop Building

Skin Shed

12155-1jg
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Noise Sources

Sound Power Level (dB) In Octave Frequency Bands (Hz)
63

125

250

500

1000

2000

4000

dB(A)

Boiler

90

90

90

87

84

82

76

89

Burner Fan

82

78

78

75

73

74

74

80

90

90

87

88

86

81

76

90

88

88

85

86

84

79

74

88

Aerators

98

98

95

96

94

89

84

98

Pump

83

83

80

81

79

74

69

83

Tractor Movements

109

102

97

95

103

93

87

104

Boiler House

DAF Effluent Treatment Plant
General Operation of DAF Plant
Water Treatment Plant
General Operation of Water Treatment Plant
Pond Operation

Manure Shed

12155-1jg
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7.

PREDICTED NOISE IMPACTS ASSOCIATED WITH PROPOSED FACILITY
7.1 NOISE PREDICTION METHODOLOGY
Modeling of operational noise emissions has been conducted using DataKustik CadnaA 2018
environmental noise modelling software. As part of the noise prediction methodology, CadnaA
2018 considers the following attenuation measures:
▪
▪
▪
▪
▪
▪

Geometrical spreading;
Atmospheric absorption;
Ground attenuation;
Meteorological effects;
Source/Receiver height effects;
Barrier attenuation due to the surrounding environment including existing
buildings/structures.

7.2 NOISE MODELLING INPUT PARAMETERS
The noise modelling input parameters have been adjusted to reflect the Environmental
Protection Authority (EPA) Victoria assessment methodology requirements. These include:
•
•

Residual noise levels at noise sensitive receivers have been considered when weather
conditions assist with propagation of noise emissions in the direction of the relevant noise
sensitive receivers.
Predicted noise level impacts have been assessed over a continuous 30-minute
assessment period.

A summary of the adopted operations during the EPA-defined day, evening and night periods is
shown below in Table 6.
Table 6: Adopted Operations during EPA-Defined Day, Evening and Night Periods
EPA Assessment
Period

Day

Evening

Night

12155-1jg

Equipment Operating
▪
▪
▪
▪
▪
▪
▪
▪

2 x trucks unloading.
4 x trucks travelling on site.
2 x trucks collecting.
Slaughter Room Ventilation Fans.
Bone Room Ventilation Fans.
Chiller Room Wall Fans.
Tractor.
4 x Skin Agitators

▪
▪
▪
▪
▪
▪
▪
▪

Workshop Activities.
5 x Pond Aerators.
Pond Pumps.
Transformer Equipment.
Refrigeration Equipment.
General Office Plant.
Boiler and Fan.
DAF & Water Treatment Plant

▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪

2 x trucks unloading.
4 x trucks travelling on site.
2 x trucks collecting.
Slaughter Room Ventilation Fans.
Bone Room Ventilation Fans.
Chiller Room Wall Fans.
Tractor.
4 x Skin Agitators
2 x trucks unloading.
2 x trucks travelling on site.
4 x Skin Agitators
5 x Pond Aerators.
Pond Pumps.

▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪

Workshop Activities.
5 x Pond Aerators.
Pond Pumps.
Transformer Equipment.
Refrigeration Equipment.
General Office Plant.
Boiler and Fan.
DAF & Water Treatment Plant
Transformer Equipment.
Refrigeration Equipment.
General Office Plant.
Boiler and Fan.
DAF & Water Treatment Plant
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7.3 NOISE PREDICTION RESULTS
Based on the operations summarised in Table 6, the predicted noise emissions associated with
the subject site considered at each of the off-site noise sensitive receptor locations is
summarised below in Table 7.
Table 7: Predicted noise levels associated with proposed facility operation
Predicted Noise Level During Relevant Assessment Period
Noise Sensitive Receptor
Day Period

Evening Period

Night Period

535 Lancaster-Mooroopna
Rd, Undera

37 dB(A) Leq (30-minute)

37 dB(A) Leq (30-minute)

33 dB(A) Leq (30-minute)

530 Lancaster-Mooroopna
Rd, Gillieston

35 dB(A) Leq (30-minute)

35 dB(A) Leq (30-minute)

32 dB(A) Leq (30-minute)

1070 Mulcahy Rd,
Gillieston

38 dB(A) Leq (30-minute)

38 dB(A) Leq (30-minute)

32 dB(A) Leq (30-minute)

1189 Mulcahy Rd, Undera

40 dB(A) Leq (30-minute)

40 dB(A) Leq (30-minute)

36 dB(A) Leq (30-minute)

Assessment Criteria

46 dB(A) Leq (30-minute)

41 dB(A) Leq (30-minute)

36 dB(A) Leq (30-minute)

Compliance with
Assessment Criteria

✔

✔

✔

In consideration of the assessment and predicted values shown in Table 7, WMG has
concluded that the operation of the facility will comply with the relevant NIRV Recommended
Maximum Noise Levels for the day evening and night periods.
Compliance with the relevant Recommended Maximum Noise Levels will rely on the
implementation of some limitations on the operation of the proposed facility as discussed in
Section 8 below.

12155-1jg
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8.

NOISE CONTROL SUGGESTIONS
Noise control suggestions for the project only consider noise impacts on nearby noise sensitive
residential receptors. The internal acoustic environment within the space, as well as any other
condensation, thermal, or odour requirements have not been considered.
The following noise control suggestions should be implemented in order to minimise noise
emission to residential locations and achieve compliance with the Environment Protection
Authority NIRV Recommended Maximum Noise Levels.
The treatments described within this report are tentative in nature. Should other initiatives or
provisions be incorporated within the development which ensure that the relevant
Recommended Maximum Noise Levels are met, the treatments herein may be amended at the
approval of a qualified acoustic consultant.
8.1 TRUCK OPERATING LIMITATIONS
Based on the noise emission predictions for the subject site, the suggested truck movement
operating limitations will be as follows:
▪

The maximum number of trucks vehicles to deliver/collect from the subject site in and 30minute period will be as shown in Table 8.
Table 8: Maximum Number of Trucks Movements on Site

▪

Time Period

Maximum number of vehicle
movements in any 30-minute period

EPA-Defined Day Period

2 delivery trucks
2 collection trucks

EPA-Defined Evening Period

2 delivery trucks
2 collection trucks

EPA-Defined Night Period

2 delivery trucks
No collection trucks

During times when trucks are waiting within the boundaries of the subject site for
independent truck vehicles making collection/deliveries, truck engines must be turned off.

8.2 MOBILE EQUIPMENT REVERSING BEEPERS
Mobile equipment and delivery/collection trucks operating at the site must be fitted with ‘new
generation’ broadband reverse alarms, which vary their noise output according to the ambient
noise level.
These reversing alarms should be selected for the lowest noise level consistent with safe
operation and must not include a tonal character.

12155-1jg
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8.3 ANIMAL UNLOADING ACTIVITIES
It is understood that the main noise sources which occur during periods when animals are being
unloaded from delivery trucks into the holding shed include:
▪
▪
▪

Employees whistling and yelling at control dogs and animals;
Dogs barking at animals;
Loud bangs as metal gates on trucks and within the holding shed impact on metal latches
and surrounding gate structures as the animals move from the trucks to the holding pen.

Vocal whistling and yelling is vital for the movement of the animals from the truck to the holding
pen. The noise source which can be reduced is the loud noises which occur when metal gates
impact on metal surrounding structures.
The recommendation will be that all metal gates, latches, and frames which have the potential
to impact with other metal components during delivery periods be faced with 2-3mm of rubber at
the relevant impact points. The inclusion of the rubber facing will significantly reduce the impact
noises which arise during the animal delivery activity.
8.4 GENERAL OPERATING LIMITATIONS
Based on the noise prediction results for the subject site, the following operating parameters
must be implemented to achieve compliance with the relevant Environment Protection Authority
NIRV Recommended Maximum Noise Levels:
▪
▪
▪

Tractors will not be operated at the subject site between 10:00pm and 7:00am.
Typical workshop activities will not be carried out at the subject site between 10:00pm and
7:00am.
Boning room, cooling and slaughter room ventilation fans will not operate at the subject site
during the period 10:00pm and 7:00am.

8.5 TRANSFORMER EQUIPMENT
Transformer equipment to be located within the boundaries of the subject site will likely be
provided by a third party and will not be operated by the Abattoir.
Based on the distance separation between the transformer area and the nearest relevant noise
sensitive receivers, the units should be selected with a combined maximum sound power level
of 85 dB(A).
Once selected, the new equipment should be reviewed by an acoustic consultant.
8.6 SUGGESTIONS FOR FURTHER CONSIDERATION
The general operations of the facility have been based on discussions with the proposed
operator of the facility.
Mechanical services equipment selections for the project have not been made at this stage.
During detailed design when equipment selections are made, and operations are confirmed, it is
suggested than an acoustic consultant carries out a detailed review of the proposed operations.
Once the facility is operational, it is suggested that an assessment is carried out by an acoustic
consultant at each of the off-site noise sensitive receptors to ensure that compliance with the
relevant NIRV Recommended Maximum Noise Levels is achieved.

12155-1jg
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9.

CONCLUSIONS
Watson Moss Growcott Acoustics (WMG) has carried out an acoustic assessment for the
proposed Abattoir facility to be operated at the site described as 630 Lancaster-Mooroopna
Road, Gillieston.
The purpose of the assessment was to consider potential noise impacts associated with the
proposed use on noise sensitive residential receptors surrounding the subject site.
Noise emissions associated with the proposed use have been considered in accordance with
methodologies described in Environment Protection Authority Publication 1411 Noise from
Industry in Regional Victoria – Recommended Maximum Noise Levels from Commerce, Industry
and Trade Premises in Regional Victoria (NIRV).
Based on the assessment, WMG has concluded that operation of the facility at the subject site
will comply with the NIRV Recommended Maximum Noise Levels during the EPA-defined day,
evening and night periods with the incorporation of minor noise control suggestions.
The noise control suggestions are described in detail within Section 8 of this report.
Once operational, it is suggested that a noise emission assessment is carried out by an acoustic
consultant at each of the relevant off-site noise sensitive receptors to ensure that compliance
with the relevant NIRV Recommended Maximum Noise Levels is achieved.

JORDAN GROWCOTT
WATSON MOSS GROWCOTT
acoustics pty ltd
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10.

APPENDICES
10.1 DAY & EVENING OPERATION

Proposed Abattoir Facility
630 Lancaster-Mooroopna Rd, Gillieston
www.wmgacoustics.com.au
Suite 7, 696 High Street, Kew East 3102
T. (03) 9859 9447
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EPA-Defined Day & Evening Operation
Noise Contours – Effective 30-minute dB(A) Leq
Job No.

12155

Date.

19/10/18

Engineer

NG
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10.2 NIGHT OPERATION

Proposed Abattoir Facility
630 Lancaster-Mooroopna Rd, Gillieston
www.wmgacoustics.com.au
Suite 7, 696 High Street, Kew East 3102
T. (03) 9859 9447
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EPA-Defined Night Operation
Noise Contours – Effective 30-minute dB(A) Leq
Job No.

12155

Date.

19/10/18

Engineer

NG
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Zoonotic Disease Risk Assessment & Management

Meatworks Australia Pty Ltd – Gillieston Meat Processing Facility Works Approval Application
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MEATWORKS AUSTRALIA PROPOSED SMALL STOCK MEATWORKS – GILLIESTON VICTORIA
ZOONOTIC DISEASES CONTINGENCY
Report Prepared By: Professor Colin R Wilks, March 2019
1. Purpose and Scope
This report provides a review of potential environmental public health impacts associated with the
potential for zoonoses from the proposed meatworks operations at Gillieston. This specialist report
supports the EPA Works Approval Application prepared by the Meatworks Australia consulting team.
2. Background
Most infectious diseases of humans are contracted by direct or indirect contact with another infected
human. However, throughout the world there are a number of disease agents (viruses, bacteria,
parasites, fungi and protozoa) that have been recognised to infect animals and be transmitted from
those animals to cause disease in humans. Such diseases of humans are called zoonoses.
The occurrence of different zoonoses varies throughout the world and even in different geographic
areas within the same country. Some zoonoses are only present in restricted areas of the world and
most are restricted to a limited number of animal species.
In Australia, only a small number of all of the known zoonotic diseases occur and there are about 500
total notifications of human zoonotic infections each year, about 64% of which occur in Queensland.
Two important zoonoses, bovine brucellosis and bovine tuberculosis, have been eradicated from the
whole of Australia and others, such as Q fever, are well-known in the meat industry and are routinely
controlled at source by veterinary inspection programs and vaccination of farmers, meat industry
workers and other at-risk people.
Therefore, by taking well-recognised risk mitigation measures for the limited number of zoonoses that
have been recorded to occur in Victoria, the overall risk level can be justifiably reduced to ‘low’ for those
working closely with small stock animals (e.g. sheep) and for those in the areas surrounding sites such
as meatworks where large numbers of sheep are handled.
It is therefore important to note, when considering zoonotic risks potentially associated with Meatworks
Australia’s lamb processing facility, that it is sourcing its lambs from a restricted low risk region of south
east Australia and therefore we only need to identify and consider the potential for zoonoses in that
region. Once the potential zoonoses have been identified, the likelihood that they are present in the
class of stock entering the meatworks and the pathways by which they could potentially be transmitted
to humans, either in the facility or in the surrounding area, need to be considered to identify the
likelihood and consequences of the risks, and the mitigation measures that may be necessary to reduce
any identified risk to a target low level.
There is only a small number of potential zoonotic agents present in sheep in Australia, and an even
smaller number that warrant consideration given that the proposed meatworks is processing only
clinically healthy lambs that are sourced predominantly from Victoria, southern NSW and South
Australia. The key agents warranting consideration are Coxiella burnetii (Q fever), ovine parapoxvirus
(contagious ecthyma, ‘scabby mouth’), leptospira, and gastrointestinal agents such as salmonella and
cryptosporidia.
Meatworks Australia Pty Ltd – Gillieston Meat Processing Facility Works Approval Application
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The likelihood of zoonotic risk from sourced livestock with any of these agents is already low. However,
where it is considered that contingency risk mitigation measures are still necessary for a particular
agent, there are a suite of best practice measures already embedded in the meat production industry
(i.e. as part of OHS, Food Safety management systems and AQIS export licensing certifications) that
effectively reduce the overall risk level. The range of best practice measures include:
·
·
·
·
·

·

·
·
·
·
·
·
·

Sourcing of low risk stock from known disease-free farms and regions through QA systems such
as Sheepcare, Flockcare and other Livestock Production Quality Assurance (QA) programs
Selection of clinically healthy stock of the required age group e.g. lambs
AQIS appointed veterinary inspection programs for all stock received at the meatworks
Isolation of stock received at the meatworks not meeting veterinary standards (e.g. over age,
pregnant or suspected unhealthy sheep) in suspect pen areas for safe and humane removal
from site
Facility design and construction in accord with AQIS Construction and Equipment Guidelines for
Export Meat to ensure that the design and structures are compatible with disease eradication
principles including ease of cleaning, weather sealing, separation of edible and inedible
processing areas (eg. separation of livestock handling from bleed areas from slaughter floor
processes, etc), clean and filtered conditioned air controls, etc.
Facility operations to very stringent standards of hygiene commensurate with meat industry
best practice including regular aggressive, hot washdowns and sanitising carried out to ensure
thorough cleaning and disinfection of disease causing bacteria, viruses, fungi and protozoa, as
well as of commensal microbial agents.
Vaccination of workers and contractors working with livestock, meat processing and wastes
Use of personal protective equipment, including gloves, aprons, overalls, boots, face shield
Good personal hygiene practices including washing hands prior to eating, drinking, smoking,
and no eating, drinking or smoking in work areas
Regular cleaning and disinfection of work spaces and equipment
Measures to minimise creation and dispersal of dust and aerosols
Safe handling and disposal of potentially contaminated waste
Control of rodents and other pests with standard vermin management systems.

The above best practice measures have been routinely and successfully implemented by farmers,
transporters, livestock saleyards and meat processors for several decades to protect worker and public
health. They are minimum standards that must be achieved to obtain relevant food safety and quality
assurance certifications as well as AQIS export licences.
3. Methodology
The zoonoses assessed for the Meatworks Australia Gillieston Facility and risk mitigation measures were
identified on the basis of prior personal knowledge and extensive relevant experience in Victoria and
internationally, review of the published scientific literature and government reports, and consultation
with colleagues in Health Victoria, Agriculture Victoria and The University of Melbourne. Particular note
was taken of whether or not the zoonosis had been reported previously in Victoria, how frequently and
in what context, and the impact on workers and the broader community.
The qualitative method of assessing risk including terms and definitions used are consistent with that
described in the following EPA Victoria guidelines:
· “Assessing and Controlling Risk: A Guide for Business” (Publication 1695); and
· “Licence Assessment Guidelines – Guidelines for Using A Risk Management Approach to Assess
Compliance with Licence Conditions” (Publication 1321.2).
Meatworks Australia Pty Ltd – Gillieston Meat Processing Facility Works Approval Application
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The risk assessment approach is also consistent with qualitative methods described in the
“Environmental Health Risk Assessment - Guidelines for assessing human health risks from
environmental hazards” (enHeath 2012).
A precautionary approach was taken when allocating a rating to likelihood and consequences.
4. Consideration of risk of specific potential zoonotic agents
a. Ovine parapoxvirus
Infection of sheep with ovine parapoxvirus causes painful and clinically obvious scabby lesions around
the mouth of lambs, usually just after weaning, particularly if the lambs are weaned onto harsh stubble
or if prickly plants are present in the pasture. The virus is transmissible to humans by direct contact with
clinically infected sheep, or their immediate contaminated environment, and causes similar painful
lesions, mainly on the hands, which resolve spontaneously over the course of a week or two.
The clinical lesions are obvious in sheep and buyers will be trained to recognise and be alert to the
condition. Affected sheep will not be purchased. A second line of defence will be ante-mortem
inspection by the on-site independent government veterinarians, who will only allow clinically healthy
lambs to be presented for processing. In the rare event of affected sheep being identified in the holding
yards, they will be separated and removed off-site.
The likelihood of the risk at the meatworks is considered to be ‘rare’ and the consequence, in terms of
health impact on workers, is considered to be at worst ‘moderate’, so the overall risk level is ‘low’.
b. Leptospirosis
Infection of sheep with leptospire bacteria may result in long-term kidney infection with the infectious
bacteria being shed in urine. Infection of humans can occur by contact with infected urine or animal
tissues, mainly through breaks in the skin or through the conjunctiva. Leptospires do survive in water
and there is also a possibility of infection by contact with contaminated water.
However, leptospirosis is rare in sheep (Agriculture Victoria fact sheet), and the only animal hosts
associated with human infection reported in Victoria are rats, cows and pigs (Health Victoria fact sheet).
Given the historical absence of human cases associated with sheep, attention to safe hygienic working
practices and the rodent pest control program in place at the proposed meatworks, it is considered that
the likelihood of risk to workers or the surrounding community is ‘rare’ and the consequences at worst
are ‘moderate’, so the overall risk level is ‘low’.

c.

Gastrointestinal agents

Gastrointestinal bacteria, such as salmonella, or protozoa, such as cryptosporidia, may cause severe
diarrhoea in sheep or be present at a low level as a sub-clinical infection. Transmission to humans is by
ingestion of faecally contaminated food or water. In humans, infection with salmonellae can lead to

“acute gastroenteritis with fever, vomiting, nausea, abdominal pain, headache and diarrhoea.
Dehydration may occur, especially among infants and the elderly. Infection may also present as
septicaemia, and occasionally may be localised in other body tissues, resulting in endocarditis,
Meatworks Australia Pty Ltd – Gillieston Meat Processing Facility Works Approval Application
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pneumonia, septic arthritis, cholecystitis and abscesses. Symptoms usually last 3–5 days.” (Health
Victoria fact sheet). Cryptosporidial infection of humans may lead to gastroenteritis with watery
diarrhoea and vomiting.

In Victoria about 2000 human cases of salmonellosis occur each year and are most frequently
associated with uncooked eggs and egg products, raw milk and milk products, poultry and poultry
products and, much less commonly, raw red meats.
Since only healthy lambs will be processed at the proposed meatworks, even if some of them are
subclinically carrying an enteric agent capable of causing human infection, the likelihood of infection is
considered ‘unlikely’ and the consequence is ‘moderate’. The risk level of infection will be ‘low’ for
abattoir workers given basic good hygiene practices. Proper collection, treatment and distribution to
land of waste water and proper disposal of manure means that the risk level will also be ‘low’ for the
surrounding community, which will already be subject to exposure from animals on the surrounding
farms.
d. Coxiella burnetii infection (Q fever of humans)
Q fever is a zoonotic disease of humans caused by the bacterium Coxiella burnetii, which is carried by
certain livestock species (cattle, sheep and goats), some domestic pet animals (cats and dogs) and
wildlife (kangaroos and bandicoots). Most cases of Q fever in Australia occur in people in occupations
involving close contact with livestock (abattoir workers, farmers, shearers, veterinarians), who are
exposed to the organism which is mainly present in uterine discharges from the infected animal around
the time of parturition. Infected livestock may also shed lower amounts of the organism for a few weeks
after giving birth in their faeces, urine and milk. By far the greatest number of infectious organisms are
present in the placenta, placental fluids and fetus of infected animals and this, or inanimate material
contaminated with this material, is the main source of infection for humans.
The organism only replicates in the body of live animals, but it is very resistant in the environment and
survives for months, for example in contaminated soil or on other contaminated objects. Human
infection can occur by inhalation of infectious aerosols or of dust blown from contaminated soil and this
may occur over long distances, up to several kilometres.

Coxiella burnetii is inactivated at temperatures over 65℃ (pasteurisation is effective) and by

disinfectants such as hypochlorite solutions (for example, as used in disinfection of work areas in a meat
processing plant).
When considering the size of the risk of exposure to C. burnetii it is necessary to consider geographic
location, the species and class of animal potentially infected as well as the circumstances of potential
exposure to the infected animal. This is reflected in the occurrence of Q fever in persons in Australia. By
far most cases of Q fever occur in Queensland and north western New South Wales, which account for
over 90% of all cases of Q fever in humans in Australia each year, occurring at about 150 cases per
year (a rate of 50 cases per 100,000 population in those areas). Only about 15 cases or 7% of the total
occur in Victoria (0.5 cases per 100,000 population). This mirrors the prevalence of exposure found in
domestic animals, which dramatically falls as you progress south from Queensland to Victoria.
For many years it was considered that infection was not endemic in livestock in Victoria and that any
human cases occurring here were the result of exposure to livestock that had been transported from
northern areas of the country. It now appears that infection is present in some localised areas of the
state in dairy cattle and on some dairy goat farms, which have experienced outbreaks of Q fever in farm
Meatworks Australia Pty Ltd – Gillieston Meat Processing Facility Works Approval Application
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workers. A recent (2016-17) survey of sheep in Victoria, conducted by The University of Melbourne,
found serological evidence of past infection in between 0 and 3.7% of the nearly 600 sheep sampled
(24 positive samples from 9 of the 51 flocks sampled i.e. 42 of the 51 flocks had no evidence of
infection at all). When the results were classified by age of the sheep sampled only 2% of sheep in the
infected flocks that were classed as primiparous or younger had evidence of infection compared to 10%
of those that were older i.e. evidence of exposure is very low in young sheep compared to those that
have lambed several times.
It is concluded that, with lambs sourced from Victoria, southern NSW or South Australia, the risk of
infection of abattoir workers with C. burnetii is classified at worst as ‘possible’ (exposure only to young,
non-pregnant animals that are unlikely to be infected). However, the consequences of infection are
considered to be ‘moderate’, so risk mitigation measures for the meat processing facility workers are
required. Fortunately, there is a vaccine that confers a high level of protection (>90%) on those
vaccinated. All workers in direct contact with animals will be required to be tested and vaccinated as
appropriate. Vaccination will also be required for others that regularly enter the meat processing
premises if they have direct or indirect contact with livestock (e.g. tradespeople). Vaccination will reduce
the overall risk level for these workers to ‘low’.
In the rare event that a sheep in late pregnancy arrives at the facility, it will be identified in the yards
and held separately in the suspect pen and subsequent safe and humane off-site removal. Workers,
using the regular Personal Protective Equipment will take special care with the handling and disposal of
any reproductive tracts and thorough cleaning with disinfectant of the work area. The meatworks will
develop and implent robust OHS and food safety QA management systems and zoonotic disease
(including Q fever) risk assessment and infection control management plans in accordance with meat
industry best practice and AQIS export licensing provisions. As a result this will reduce the risk level to
‘low’.
Given the capacity for C. burnetii to survive in the environment and on contaminated inanimate objects
and potentially be dispersed (albeit highly diluted) over distance on wind-blown dust or possibly in site
runoff, it is also necessary to consider the potential risk of infection being transferred off-site. Again,
considering the class of animal (predominantly lambs from south east Australia) being processed, and
the stringent meat processing area cleaning and disinfection standards , the likelihood of the property
being contaminated via manure, blood products and/or waste water, at least at a low level, is
considered to be, at worst estimate, ‘possible’. The likelihood of infectious dust or water leaving the
property and exposing persons in the surrounding area, under the normal operating procedures of the
abattoir, is considered to be ‘unlikely’. However, since the consequences are considered to be
‘moderate’, risk mitigation measures are required. Suitable disinfection will be used in the meatworks
process areas to reduce the low potential for contamination to an even lower level; manure will be
collected regularly and stored safely until safe daily removal from the site; areas soiled by manure and
urine will be regularly cleaned and drained to the Waste Water Treatment Plant (WWTP); waste water
will be treated in the on-site WWTP before being stored for natural disinfection in maturation pond and
winter storage prior to beneficial use by controlled flood irrigation; strategic windbreaks can be planted
for areas identified as potential aerosol generators (e.g. aeration ponds); pasture or crop will be
maintained over the property surrounding the facility’s buildings; dust from irrigation paddocks will be
insignificant given maintenance of moist soil conditions from irrigation. Implementation of these risk
mitigation measures are considered to reduce the overall risk level to ‘low’.
There is also the possibility of infection, if present, being transferred off-site on the person and clothing
of meat workers. Those workers and contractors having any direct or indirect contact with livestock will
leave work clothes for laundering by off-site contractors, and are expected to wash (staff showers
provided) after leaving the AQIS controlled process areas and prior to leaving the site. The contract with
the off-site laundry providers will include measures to mitigate the risk of exposure to potentially
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contaminated clothing including offering vaccination and instruction in safe handling provided through
staff induction. Contractors, visitors and office staff, having no contact with livestock will wash hands
before leaving the site. Q-Fever vaccination will be offered to the immediate family members of all meat
workers and office staff. All transfer of data from the livestock handling and meat processing areas to
the office area will be electronic to avoid the possibility of transfer of infection on soiled documents. The
risk level of transfer off-site by workers is ‘low’.
Q-fever risk assessment and infection control management plan
This risk assessment and infection control management plan draws from the information above and
considers the potential risks in specific pathways and the actions that will be taken to mitigate them.
The whole site will be operated to AQIS stringent standards for an export meat processing plant,
standards that are considerably more stringent than required for the domestic market
(http://www.agriculture.gov.au/export/controlled-goods/meat/elmer-3)
1. Risk of livestock entering the site carrying zoonotic infection, including C. burnetii
· Only clinically healthy animals purchased and, where possible, sourced from farms
operating under quality assurance schemes such as Flockcare and Sheepcare.
· Lambs entering the site for processing derived from Victoria, southern NSW and South
Australia (lowest risk of being infected because of age group and geographic source).
· Ante-mortem inspection by AQIS appointed veterinarian to ensure lambs are healthy and fit
for processing to export standards.
· Non-compliant animals (such as pregnant sheep or those showing signs of disease)
humanely disposed of appropriately off-site.
· Q fever vaccination required (as indicated after testing) of all workers coming into contact
with livestock, including regular contractors entering the site for plant maintenance and
repair.
· Workers will use personal protective equipment as appropriate to each stage in the meat
processing sequence.
· All areas in the meat processing works will be vigorously cleaned and sanitised, taking good
advantage of the materials used in construction of the plant to enable vigorous and
frequent washdown.
· Whole of meat processing area operated under AQIS veterinary supervision to ensure
maintenance of hygiene standards including segregation of specific processing areas.
Selection of specific class of livestock, QA measures on and off the site, ongoing independent inspection
of hygiene standards including rigorous cleaning and disinfection, and vaccination for Q fever result in a
risk level of low.
2. Risk of spread of potential zoonotic agents from livestock handling and processing
areas to other areas of the site.
· Office and administrative area is segregated physically and operationally from the livestack
handling and processing areas of the site, including from truck unloading areas and holding
pens.
· Daily cleansing of unloading areas and under the holding pens, including manure collected
and stored in enclosed bunkers prior to safe removal and processing off site at approved
sites and daily washing of the sites.
· Workers leaving the livestock handling areas wash and change clothing.
· All records are transmitted digitally between livestock handling and other areas of the site
to completely avoid use of potentially contaminated physical documents.
· Vaccination for Q fever offered to those workers on the site not coming into contact with
livestock or processing.
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The above measures will further reduce the already low risk of infection being present in the livestock
handling and processing areas from spreading to other areas of the site to low.
3. Risk of spread of zoonotic agents off-site
a. Offals, blood and skins
· Offals and blood will be handled in accordance with the stringent and audited AQIS
standards (ELMER 3 – electronic legislation manuals and essential references), including
inspection and disposition in the designated separate offals room.
· Skins will be subjected to initial washing, salting and secure storage on-site before safe
packing and transport from the site to an approved further processor.
b. Manure
· Manure is stored in three sided bunkers on-site within enclosed building before removal
by approved operators for further composting according to Australian Standards AS
4454-2012.
c. Contaminated clothing of workers
· All work clothes will be left on site and workers wash (showers provided) before leaving
areas where livestock are handled and processed.
· Personal Protective Equipment will be washed and disinfected and remin on-site.
· Work clothes will be laundered off site under contract to a commercial laundry, whose
staff during induction will be trained in the safe transport and handling of the clothing
and will be offered Q fever vaccination.
· Q fever vaccination will be offered to family members of meat processing and livestock
handling workers.
d. Potentially contaminated water run off
· All waste water from the meat processing area, and wash water from such areas as
yard cleansing after manure removal and truck washdown is directed into the WWTP
where settling, aeration and further time for natural degradation of pathogens to low
levels will occur in maturation and winter storage ponds.
· The grading of the site ensures no water run off the site. Class C water from the
WWTP, free of solids, is used for flood irrigation to facilitate growth of pasture and
crops over the site. Sludge from settling ponds is returned to the initial ponds to enable
sustainable processing.
e. Airborne spread
· Controlled flood irrigation is used to promote coverage of paddock areas surrounding
the meat processing buildings with pasture or crops and maintain moist soil to minimise
dust.
· Aeration ponds will be designed to minimise aerosol production and wind breaks may
be planted in strategic areas as required.
The above measures will further reduce the already low risk of Q fever on-site to spread off the site to
low.
Concluding comment
The potential risk from the identified zoonotic infections has been identified and best practice measures
are implemented to ensure that, in each case, the overall risk level to the meatworks staff and
contractors as well as to persons in the surrounding areas is ‘low’.
A synopsis of the risks, consequences, mitigation measures and final overall risk levels are contained in
the following table.
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Table P-1
Disease and risk
category

Synopsis of risk assessment and management for potential zoonoses
Risk description

Primary controls
(best practice
measures)

Consequence

Likelihood

Raw Risk level

Risk Mitigation
Measures,
Reduction
treatment

Mitigated
Consequence

Mitigated
Likelihood

Residual Risk
level 2

Lambs with clinical
signs of contagious
ecthyma

Excluded by buyers
as not suitable for
purchase.
Independent antemortem inspection
at abattoir by
government
veterinarian to
ensure only
clinically healthy
lambs are
processed.

Moderate

Rare

Low

Ongoing Tracking
of low-risk livestock
source areas
through livestock
QA programs (eg.
flockcare, sheep
care, ear tag
trackng and records
systems)

Minor

Rare

Low

Moderate

Rare

Low

As above

Minor

Rare

Low

Moderate

Rare

Low

As above

Minor

Rare

Low

Contagious
Ecthyma
High risk livestock

PPE used.

Leptospirosis
High risk livestock

Lambs or rodent
pests subclinically
infected with
leptospirosis

PPE used.

Lambs subclinically
carrying
gastrointestinal
bacterial or
protozoan
pathogens

Only healthy lambs
purchased and
passed by antemortem veterinary
inspection.

Personal hygienic
working practices.
Rodent control
program.

Gastrointestinal
pathogens
High risk livestock

PPE and personal
hygienic practices.
Manure collection
and safe storage
before transport off
site.
Waste water
processing before
used for controlled
flood irrigation.

Coxiellosis (Q
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Disease and risk
category

Risk description

Primary controls
(best practice
measures)

Consequence

Likelihood

Raw Risk level

Risk Mitigation
Measures,
Reduction
treatment

Mitigated
Consequence

Mitigated
Likelihood

Residual Risk
level 2

Low risk livestock

Clinically healthy
lambs

All site workers,
including those not
having direct
contact with lambs,
inducted to
required work
practices, tested
and vaccinated, as
indicated by test
results, for Q fever.
PPE used by all
workers in contact
with animals.

Moderate

Rare

Low

As above

Minor

Rare

Low

High risk livestock

Older ewes in late
pregnancy
presented at
abattoir instead of
or in addition to
lambs.

All site workers,
including those not
having direct
contact with lambs,
inducted to
required work
practices, tested
and vaccinated, as
indicated by test
results, for Q fever.
PPE used by all
workers in contact
with animals.

Moderate

Unlikely

Medium

Abattoir staff
alerted to
potentially higher
risk.

Minor

Rare

Low

Direct and indirect
livestock contact by
visitors to site such
as contractors,
tradespeople,
maintenance
workers.

Occasional visitors
having no contact
with livestock
accompanied on
site and restricted
to visiting office
and other nonlivestock areas.

Moderate

Minor

Rare

Low

fever)

Livestock (general)

High risk ewes held
back in suspect pen
for further
veterinary diagnosis
and subsequent
safe and human
removal from site.

Rare

Low

No further
mitigation
measures are
needed. Potential
mandatory
vaccination
requirement for
regular visitors.

Regular visitors
having direct or
indirect contact
with livestock
inducted in safe
site practices,
where face masks
and PPE and
vaccination ensured
if required.
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Disease and risk
category

Risk description

Primary controls
(best practice
measures)

Consequence

Likelihood

Raw Risk level

Risk Mitigation
Measures,
Reduction
treatment

Mitigated
Consequence

Mitigated
Likelihood

Residual Risk
level 2

People

Infection carried off
site on
contaminated
work-clothes or
person.

For those in
contact with
livestock, workclothes remain on
site and are
laundered offsiteunder contract.

Moderate

Rare

Low

Potential to offer of
vaccination
programs for
immediate family
members for meat
workers, office staff
and
permanent/longterm contractors.
Laundry workers
employed by
contractor trained
in safe handling of
clothing and
offered vaccination
during induction
process.

Minor

Rare

Low

Moderate

Rare

Low

Composting of
manure off-site in
accord with
Australian
Standards AS 44542012 will further
reduce pathogens
to safe levels prior
to unrestricted
beneficial use by
end-users

Minor

Rare

Low

Moderate

Rare

Low

Significant
pathogens die-off
will occur on
irrigation areas

Minor

Rare

Low

Workers wash after
leaving AQIS
controlled area and
before leaving site.
Those not in
contact with
livestock wash
hands before
leaving site.
Manure and urine

Infection present in
manure and or
urine of recently
lambed ewes.

Predominantly
(>95%) of
livestock are lambs
(highly unlikely to
be shedding
Coxiella).
Manure removed
from under raised
mesh holding
yards, truck unload
areas and races
daily by bobcat and
stored in 3-sided
bunkers within
enclosed shed until
removed from site.
Areas washed
down daily to
WWTP where
pathogen reduction
occurs via
biological treatment
processes and
disinfection by
natural sunlight on
maturation pond
and winter storage.

Waste water

Infection present in
waste water
derived from yard
and race washing

Composition of
livestock (lambs)
means likelihood of
infection being

Meatworks Australia Pty Ltd – Gillieston Meat Processing Facility Works Approval Application

Page|Q.10

Disease and risk
category

Risk description

Primary controls
(best practice
measures)

and from
meatworks
operations.

present is low.
Water is processed
through settling
ponds to remove
solids and allow
decay of infectious
agents over time
before use for
controlled flood
irrigation, which
confines water to
site.

Consequence

Likelihood

Raw Risk level

Infection present in
aerosols or dust is
blown off site from
WWTP, livestock
pens, manure,
irrigation areas to
expose people in
the surrounding
area.

Likelihood of
infection being
present is low.
Aerosol generation
will be minimised
e.g. in aeration
ponds due to low
atomising aerators,
manure shed and
elevated pens
enclosed, strategic
shelter belts will be
established,
controlled flood
irrigation used to
maintain pasture or
crop cover on land
areas (minimal
exposed soil). No
spray irrigation
proposed.

Mitigated
Consequence

Mitigated
Likelihood

Residual Risk
level 2

Minor

Rare

Low

under natural
biological processes
and disinfection
from sunlight and
drying cycles.
No public access to
WWTP and
irrigation areas –
access only by
authorised staff and
farm workers who
have been inducted
and vaccinated.

Water quality
monitoring of
recycled water
from WWTP will
include full suite of
indictor pathogens
for NATA analyses
against trigger
levels (Class C
Reclaimed Water
objectives).
Aerosols and dust

Risk Mitigation
Measures,
Reduction
treatment

Moderate

Rare

Low
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Dust from irrigation
areas will be
insignificant given
maintenance of soil
moisture due to
irrigated conditions.
Pasture harvesting
and soil cultivation
to occur during low
wind conditions.
BOM forecasts to
be considered prior.
Onsite weather
station including
direction and wind
speed can be
provided.
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Table P-2

Environmental and Public Health Risk Framework

Definitions of the terms Consequence, Likelihood and Risk Level are in accordance with Figure 2 Risk Matrix Example in EPA Victoria’s: “Assessing and Controlling
Risks: A Guide for Business” (Publication 1695) are shown below:
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