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INVITATION TO MAKE A SUBMISSION 

 

The Environmental Protection Authority (WA) (EPA) invites people to make a submission on 

the environmental review for this proposal. 

Alkina Holdings Pty Ltd (Alkina) propose to construct and operate a lined Class II/III landfill 

to receive  150,000 to 250,000 tonnes of waste annually on Allawuna Farm, St Ronans.  The 

landfill is to be located approximately 80 km from Perth, within the western boundary of the 

Shire of York. 

The Environmental Review Document (ERD) has been prepared in accordance with the 

EPA’s Procedures Manual (Part IV Divisions 1 and 2).  The ERD is the report by Alkina on 

their environmental review that describes the proposal and its likely effects on the 

environment. 

The ERD is available for a public review period of five weeks from 6 July 2020, closing on 10 

August 2020. 

Information on the Proposal from the public may assist the EPA to prepare an assessment 

report in which it will make recommendations on the proposal to the Minister for 

Environment. 

Why write a submission 

The EPA seeks information that will inform the EPA’s consideration of the likely effect of the 

Proposal, if implemented, on the environment.  This may include relevant new information 

that is not within the ERD, such as alternative courses of action or approaches. 

In preparing its assessment for the Minister for Environment, the EPA will consider 

information in submissions, the proponent’s responses and other relevant information. 

Submissions will be treated as public documents unless provided and received in 

confidence, subject to the requirements of the Freedom of Information Act 1992 (WA). 

Why not join a group? 

It may be worthwhile joining a group or other groups interested in making a submission on 

similar issues.  Joint submissions may helpt to reduce workload for an individual or group.  If 

you join a small group (up to 10 people) please indicated the names of the participants.  If 

your group is larger, please indicate how many people your submission represents. 

Developing a submission 

You may agree or disagree with, or comment on information in the ERD. 

When making comments on specific elements of the ERD: 

 Clearly state your point of view and give reasons for your conclusions 

 Reference the source of your information, where applicable. 

 Suggest alternatives to improve outcomes to the environment. 

What to include in your submission? 

Include the following in your submission to make it easier for the EPA to consider your 

submission: 
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 Your contact details – name and address 

 Date of your submission 

 Whether you want your contact details to be confidential 

 Summary of your submission, if your submission is long. 

 List points so that issues raised are clear, preferably by environmental factor. 

 Refer each point to the page, section, and if possible, the paragraph of the ERD. 

 Attach any reference material, if applicable.  Make sure your information is accurate. 

The closing date for submission is: 10 August 2020. 

The EPA prefers submissions to be made electronically via the EPA’s Consultation Hub at 

https://consultation.epa.wa.gov.au   

Alternatively, submissions may be: 

 Posted to: The Chairman, Environmental Protection Authority 

Locked Bag 10, Joondalup DC WA 6919; or 

 Delivered to: Environmental Protection Authority 

Prime House, 8 Davidson Terrace, Joondalup 

If you have any questions on how to make a submission, please email 

info.epa@dwer.wa.gov.au or phone EPA Services – Department of Water and 

Environmental Regulation on 6364 7000. 

 

https://consultation.epa.wa.gov.au/
mailto:info.epa@dwer.wa.gov.au
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SCOPING CHECKLIST 

The table below provides referencing of the tasks identified in the Environmental Scoping 

Document (ESD) within the Environmental Review Document (ERD) 

Table 1: Reference of ESD tasks within the ERD 

Task  
No. 

Required work Section  
in ERD 

Flora and Vegetation 

1 Identify and characterise the flora and vegetation within the development 
envelope in accordance with the requirements of EPA Guidance. This shall 
include: 
a. review of available survey reports, relevant databases and spatial data 
b. identification of significant flora species, vegetation units, vegetation 
condition and habitat 
c. review of the significance of the flora and vegetation 
d. figures showing the location of significant flora species, vegetation units 
in relation to the indicative footprint. 
Biodiversity survey reports submitted should be accompanied by an 
electronic appendix known as the Index of Biodiversity Surveys for 
Assessments (IBSA) data package. 

4.2.3 
 
 
 
 
 
 
 
 
Appendix 2.6 
Appendix 2.1 

2 Assess the direct, indirect and cumulative impacts on significant flora and 
vegetation. 

4.2.4 
4.2.5 

3 Demonstrate that the Proposal has addressed the mitigation hierarchy. This 
includes demonstrating that the Proposal has been designed to avoid and 
minimise impacts on flora and vegetation and the placement of 
infrastructure and the landfill has had regard to existing cleared areas. 

4.2.6 

4 Identify management measures to ensure impacts are not greater than 
predicted. 

4.2.6 

5 Discuss the closure and rehabilitation measures to be implemented, and 
outcomes/objectives to be achieved. 

2.3.3 
4.2.6.3 
Appendix 6.3 

6 Determine and quantify any significant residual impacts by applying the 
Residual Impact Significance Model (page 11) and WA Offset Template 
(Appendix 1) in the WA Environmental Offsets Guidelines (2014). 

4.2.7 
6 

7 Where significant residual impacts remain, propose an offsets package that 
is consistent with the WA Environmental Offsets Policy and Guidelines. 
Spatial data defining the area of significant residual impacts for each 
environmental value should also be provided (e.g. vegetation type, 
vegetation condition, specific fauna species habitat). 

4.2.7 

8 Demonstrate and document in the ERD how the EPA’s objective for this 
factor can be met. 

4.2.7 

Terrestrial Fauna 

9 Identify and characterise the terrestrial fauna in accordance with the 
requirements of Technical Guidance on Terrestrial Fauna Surveys for 
Environmental Impact Assessment (EPA 2016). This shall include: 
a. review of available survey reports, relevant databases and spatial data 
b. identification of significant fauna species and habitat 
c. figures showing the location of significant fauna species and habitat in 
relation to the indicative footprint 
d. baseline feral animal survey 
Biodiversity survey reports submitted should be accompanied by an 
electronic appendix known as IBSA data package. 

4.3.3 
 
 
 
 
 
 
4.3.3.4 
Appendix 2.8 
Appendix 2.2 
 

10 Assess the potential for increased feral animal activity and likely impacts as 
a result of the Proposal. 

4.3.4 
Appendix 2.7 
Appendix 2.3 
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Task  
No. 

Required work Section  
in ERD 

11 Identify the extent of direct, indirect and cumulative impacts on significant 
terrestrial fauna species and habitat on and surrounding the development 
envelope. 

4.3.4 
4.2.5 

12 Demonstrate that the Proposal has addressed the mitigation hierarchy. 4.3.6 

13 Identify management measures to ensure impacts are not greater than 
predicted. This shall include preparation of an Environmental Management 
Plan for feral animals. The Plan shall include a description of the best 
practice management measures to: 
a. prevent feral animals from entering the site 
b. minimise the number of feral animals attracted to the site 
c. eradicate, where practicable, feral animals within the development 
envelope. 
The Plan shall specify environmental objectives, management targets, 
management actions, monitoring and reporting measures. 

4.3.6 
Appendix 6.2 

14 Discuss the closure and rehabilitation measures to be implemented, and 
outcomes/objectives to be achieved. 

2.3.3 
4.3.6.3 
Appendix 6.3 

15 Determine and quantify any significant residual impacts by applying the 
Residual Impact Significance Model (page 11) and WA Offset Template 
(Appendix 1) in the WA Environmental Offsets Guidelines (2014). 

4.3.7 
6 

16 Where significant residual impacts remain, propose an offsets package that 
is consistent with the WA Environmental Offsets Policy and Guidelines. 
Spatial data defining the area of significant residual impacts for each 
environmental value should also be provided (e.g. vegetation type, 
vegetation condition, specific fauna species habitat). 

4.3.7 
 

17 Demonstrate and document in the ERD how the EPA’s objective for this 
factor can be met. 
 

4.3.7 

Terrestrial Environmental Quality 

18 Characterise the baseline geology and geotechnical attributes at the site. 4.4.3 
Appendix 3.3 

19 Demonstrate conformance with recognised design criteria for containment 
cell design. The design of cells shall ensure long term encapsulation of 
waste that reduces risk to the environment and environmental values to an 
acceptable level. 

2.3 
4.4.3 
Appendix 1.1 
Appendix 1.2 
Appendix 1.3 
Appendix 1.4 

20 Provide a Stability Risk Assessment to determine the potential stability risks 
and engineering requirements for the landfill. 

4.4.3.7  
Appendix 1.5 

21 Identify the direct and indirect impacts of the Proposal on the land and soil 
within and surrounding the development envelope. 

4.4.4 
4.4.5 

22 Demonstrate that the Proposal has addressed the mitigation hierarchy. 4.4.6 
Appendix 3 

23 Identify management measures to ensure residual impacts are not greater 
than predicted. This shall include measures to: 
a. manage leachate from the landfill and evaporation ponds 
b. manage hydrocarbon and chemical spills from equipment and machinery 
c. minimise impacts on the land and soil from the Proposal. 

4.4.6 
Appendix 3.2 
Appendix 3.6 

24 Provide a comprehensive water balance for the operation of landfill cells 
and wastewater ponds for a range of climatic conditions on at least a 
monthly basis using a suitable methodology to demonstrate that leachate 
from the facility can be adequately managed without discharge to the 
environment. 

4.4.3.10 
Appendix 3.6 

25 Discuss the closure and rehabilitation measures to be implemented, and 
outcomes/objectives to be achieved. 

2.3.3, 4.4.6 
Appendix 6.3 
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Task  
No. 

Required work Section  
in ERD 

26 Determine and quantify any significant residual impacts by applying the 
Residual Impact Significance Model (page 11) and WA Offset Template 
(Appendix 1) in the WA Environmental Offsets Guidelines (2014). 

4.4.7 
6 

27 Where significant residual impacts remain, propose an offsets package that 
is consistent with the WA Environmental Offsets Policy and Guidelines. 
Spatial data defining the area of significant residual impacts for each 
environmental value should also be provided (e.g. vegetation type, 
vegetation condition, specific fauna species habitat). 

4.4.7 

28 Demonstrate and document in the ERD how the EPA’s objective for this 
factor can be met. 
 

4.4.7 

Inland Waters 

29 Identify and characterise baseline surface, hydrological and hydrogeological 
regimes and the sites geological characteristics, both in a local and regional 
context, including but not limited to water levels, water chemistry, stream 
and groundwater flows and flood patterns. This shall include: 
a) review of available technical reports 
b) hydrogeological investigation and hydrogeological risk assessment 
c) a desktop geochemical risk characterisation of the waste material to be 

placed within the landfill, based on available data and accepted 
characterisation techniques. 

d) risk assessment using a technique determined in consultation with the 
Department of Water and Environmental Regulation to determine 
potential impacts to nearby sensitive receptors 

e) provide information to demonstrate a conceptual understanding of the 
surface and groundwater systems, including the extent of the seasonal 
connectivity between surface and groundwater systems, and 
demonstrate that any migration of seepage from the site will not have a 
detrimental impact on these sensitive receptors. 

f) f. determine the direction and rate of groundwater flow from the site and 
the location(s) where groundwater flow from the site is discharged to the 
surface environment using appropriate hydrogeological and 
geochemical techniques 

4.5.3 
Appendix 3.1 
Appendix 3.2 
Appendix 3.3 
 
 
 
Appendix 3.4 
 
Appendix 7.3 
 
Appendix 3.5 
Appendix 3.7 

30 Provide details of the baseline water quality beneath the site. 4.5.3 

31 Identify the direct and indirect impacts of the Proposal on inland waters 
within and surrounding the development envelope. This includes an 
assessment of the risk to the stability of the landfill posed by seismic 
activity. 

4.5.4 
4.5.5 
4.4.3.7 

32 Demonstrate that the Proposal has addressed the mitigation hierarchy. 4.5.6 

33 Identify management measures to ensure impacts are not greater than 
predicted. This shall include provision of management plans for surface 
water and groundwater, including leachate management. 

4.5.6 

34 
 

Discuss the closure and rehabilitation measures to be implemented, and 
outcomes/objectives to be achieved. 

2.3.3, 4.5.6, 
Appendix 6.3 
 

35 Demonstrate the effectiveness and appropriateness of contingency actions 
through a fit for purpose numerical groundwater flow and solute transport 
simulation model. 

4.5.3. 
Appendix 3.5 

36 Prepare a Contingency Action Plan to prevent contaminated water from 
migrating into surrounding aquifers. The Plan should outline the 
outcomes/objectives, management, monitoring, trigger/threshold and 
contingency actions to ensure potential impacts (direct and indirect) are 
managed. 

4.5.6 
Appendix 3.5 

37 Determine and quantify any significant residual impacts by applying the 
Residual Impact Significance Model (page 11) and WA Offset Template 
(Appendix 1) in the WA Environmental Offsets Guidelines (2014). 

4.5.7 
6 
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Task  
No. 

Required work Section  
in ERD 

38 Where significant residual impacts remain, propose an offsets package that 
is consistent with the WA Environmental Offsets Policy and Guidelines. 
Spatial data defining the area of significant residual impacts for each 
environmental value should also be provided (e.g. vegetation type, 
vegetation condition, specific fauna species habitat). 

4.5.7 

39 Demonstrate and document in the ERD how the EPA’s objective for this 
factor can be met. 

4.5.7 

40 Peer Review 
Commission an independent peer review of the hydrogeological and 
geological information and characterisation and commit to any works arising 
from the peer review in the ERD. This peer reviewer is required to be a 
qualified and experienced hydrogeologist with expertise in determining the 
location and magnitude of interactions of surface water and groundwater 
flow systems. Include the independent peer review report in the ERD. 

4.5.5.3 
Appendix 3.7 

Social Surroundings 

41 Characterise the social aspects on and surrounding the site through a Due 
Diligence Assessment. 

4.6.3 

42 Characterise the heritage and cultural values of the indicative footprint, and 
any other areas that may be indirectly impacted to identify sites of 
significance and their relevance within a wider regional context. 

4.6.3 

43 Compare the site attributes with relevant separation distances to ensure it 
meets the recommended buffer distances. 

4.6.3 

44 Provide a Traffic Impact Assessment. 4.6.5.8 
Appendix 5.4 

45 Provide a Tourism Impact Assessment. 4.6.5.10 
Appendix 5.6 
Appendix 5.7 

46 Provide a risk assessment to identify potential impacts to agriculture and 
aquaculture within the region in consultation with the local land holders and 
the Department of Primary Industries and Regional Development 
(Agriculture and Food Division). 

4.6.5.7 
Appendix 7.2 

47 Provide a Landfill Gas Risk Assessment and Management Plan. 4.6.5.3 
5 
Appendix 4 

48 Provide an Odour Impact Assessment in accordance with the Air Quality 
Modelling Guidance Notes (Department of Environment 2006) to determine 
potential impacts to nearby sensitive receptors. 

4.6.5.4 
Appendix 5.2 

49 Provide a Noise Impact Assessment to identify potential impacts to sensitive 
noise receptors, including a map showing the location of noise sensitive 
premises. 

4.6.5.1 
Appendix 5.2 

50 Provide a visual impact assessment for before and after the Proposal 
activities to assess the impacts of the Proposal on visual amenity in 
accordance with the Visual Landscape Planning in Western Australia: a 
manual for evaluation, assessment, siting and design (Western Australian 
Planning Commission 2007). 

4.6.5.10 

51 Determine the proposed management, monitoring and mitigation methods 
to minimise impacts on social surroundings as a result of the Proposal. 

4.6.6 

52 Outline the outcomes/objectives, management, monitoring, trigger and 
contingency actions to ensure potential impacts (direct and indirect) are 
managed. 

4.6.6 

53 Demonstrate and document in the ERD how the EPA’s objective for this 
factor can be met. 

4.6.7 
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EXECUTIVE SUMMARY 

 

Table 2: Summary of Proposal 

Proposal Title Great Southern Landfill at Allawuna Farm, Great Southern 
Highway, St Ronans. 

Proponent Name Alkina Holdings Pty Ltd 

Short description Alkina Holdings Pty Ltd (Alkina) propose to construct and operate 
a landfill and associated infrastructure for receiving Class II or III 
waste of 150,000 to 250,000 tonnes per annual (tpa) period.  The 
landfill is located approximately 80 km east of Perth on the 
western edge of the Shire of York. 

 

Table 3: Location and proposed extent of physical and operational elements 

Element Location Proposed extent 

Physical elements 

Landfill cells and supporting 
infrastructure (stormwater dam, 
leachate ponds, retention pond, 
sediment management structure, 
office) 

 
 
Figure 2 and 3 

Clearing of no more than 6 
hectares (ha) of native 
vegetation within a 
development envelope of 
136.83 ha.  

Disturbance Footprint 84.04 ha 

Operational elements 

Landfilling of wastes Landfill No more than 250,000 tpa 

 

In establishing the scope of the assessment, the EPA determined Vegetation and Flora, 

Terrestrial Fauna, Terrestrial Environmental Quality, Inland Waters and Social Surroundings 

as key environmental factors.  Each of these sections can be read independently if needed 

and as a consequence this has led to some repetition of text. 

The proposal footprint (disturbance area) will be located in an agricultural landscape where 

historic clearing has left a number of isolated and scattered paddock trees remaining.  The 

development footprint is approximately 84 hectares. The associated clearing will result in the 

combined clearing of individual trees estimated to be approximately five hectares (less than 

6 ha).  No threatened flora or ecological communities were identified within the potential 

impact area.  The area provides for black cockatoo habitat (mainly foraging).  There is no 

known nesting of roosting of black cockatoos in the area.  The area surrounding the landfill 

has 74 % native vegetation present.  The Minister for Environment identified feral animals as 

an emerging issue and a baseline survey was undertaken found evidence of fox, feral pig, 

cat, and rabbit already persisting in the area and typical of agricultural landscapes. A Feral 

Animal Management Plan has subsequently been developed to manage the feral animal 

risk. 

The Thirteen Mile Brook passes near the proposed landfill.  It eventually flows into the Avon 

River more than (>) 40 km downstream.  Water quality (mainly saltiness) in the stream 

varies seasonally while groundwater is found to be of poor quality and limited use.  The Saint 

Helena River catchment which feeds the Mundaring Weir is located in the neighbouring 
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catchment.  Studies have identified these catchments are not hydrologically linked.  The 

nearest residence is located >1.8 km north east of the landfill.  Investigations have been 

undertaken to ensure noise, dust, odour, visual amenity and potential impacts on tourism 

have been considered.  All assessments have found environmental risks to be low, or 

acceptable.   

A summary of the potential impacts, proposed mitigation and outcomes as described in the 

ERD are provided in Table 4. 

Table 4: Summary of potential impacts, proposed mitigation and outcomes 

Flora and Vegetation 

EPA Objective To protect flora and vegetation so that biological diversity and ecological 
integrity are maintained 

Policy and 
guidance 

EPA Policy and Guidance 

 Statement of Environmental Principles, Factors and Objectives (EPA 
2018) 

 Environmental Factor Guideline: Flora and Vegetation (EPA 2016) 

 Technical Guidance: Flora and vegetation surveys for environmental 
impact assessment (EPA 2016) 

 Instructions for the preparation of data packages for the Index of 
Biodiversity Surveys for Assessments (IBSA) (EPA 2018) 

 Guidance Statement No. 6: Rehabilitation of Terrestrial Ecosystems (EPA 
2006) 

Other policy and guidance 

 WA Environmental Offsets Policy (Government of Western Australia 
2011)  

 WA Environmental Offsets Guidelines (Government of Western Australia 
2014) 

Potential impacts Loss of habitat for Carnaby’s, Baudin’s and Forest Red-tailed black cockatoos 
and the potential clearing impacts on surface water quality and or flows. 

Mitigation Avoidance strategies: 
Design layout and siting of infrastructure on cleared agricultural land based on 
investigations: 

 avoiding native bushland where possible; and 

 not taking threatened taxa or impacting threatened flora / threatened 
ecological communities’ habitat. 

This is reflected in the shape of the development envelope. 
 
Not undertaking activities to introduce weeds. 
 
Minimisation strategies: 
Restricting infrastructure placement to degraded (cleared) areas with limited 
environmental value, and only clearing vegetation necessary within the 
development footprint. 
 
Implementing fire management strategies to reduce fire risk. 
Managing topsoil to allow for reuse and seedbank longevity. 
Controlling weeds. 
 
Rehabilitation: 
Rehabilitate the landfill after closure and return it to agriculture (cropping and 
grazing) by ensuring it is safe and does not result in unmanaged legacy issues.  
This includes: 
 
Capping – progressive geotechnically stable landform without erosion.  Design 
and installation fit for purpose and not allowing more than 75 % of anticipated 
seepage rate to pass through the liner (in accordance with Vic BPEM), or 
allows groundwater pollution, or the escape of fugitive landfill gas. 
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Surface water and sediment management through drainage, erosion and 
sediment control in accordance with management plans. 
 
Leachate management – collecting while landfill is actively generating leachate 
and prevent unnecessary contamination of runoff through diversion and 
capping. 
 
Decommissioning and removal of redundant infrastructure and reshaping the 
land to surrounding contours. 
 
Remediating contaminated soils and groundwater where required to a level fit 
for purpose for post-closure land use. 
 
Revegetating landfill and disturbed areas with shallow –rooted species to 
achieve final land use objective. 
 
Work with local catchment group to restore and protect Thirteen Mile Brook 
riparian vegetation within the property. 
 
Planting of 330 native trees to replace aging and cleared native vegetation. 
 
Post closure monitoring and maintenance of capping (erosions, restore 
depressions, seal and monitor cracks caused by settlement), revegetation 
(reseeding and weed management), landfill gas extraction system, and 
ambient surface water and groundwater quality to verify no environmental 
legacy. 

Outcomes There are no threatened flora species within the impact area, and while black 
cockatoos may periodically visit the area, the clearing of trees identified in the 
development footprint pose no direct impact.   
 
The proposed clearing of mainly isolated trees in a disturbed agricultural 
environment is minor in the regional and local context and no not result in 
significant residual impacts to environmental values.   
 
As no significant impacts to flora and vegetation have been predicted, no 
offsets have been identified as being necessary. 
 

Terrestrial Fauna 

EPA Objective To protect terrestrial fauna so that biological diversity and ecological integrity 
are maintained. 

Policy and 
guidance 

Statement of Environmental Principles, Factors and Objectives (EPA 2018) 

 Environmental Factor Guideline: Terrestrial Fauna (EPA 2016) 

 Technical Guidance: Terrestrial Fauna Surveys (EPA 2016) 

 Technical Guidance: Sampling methods for terrestrial vertebrate fauna 
(EPA 2016) 

 Technical Guidance: Sampling of short range endemic invertebrate fauna 
(EPA 2016) 

 Instructions for the preparation of data packages for the Index of 
Biodiversity Surveys for Assessments (IBSA) (EPA 2018) 

 Instructions on how to prepare Environmental Protection Act 1986 Part IV 
Environmental Management Plans (EPA 2018) 

Other policy and guidance 

 WA Environmental Offsets Policy (Government of Western Australia 
2011) 

 WA Environmental Offsets Guidelines (Government of Western Australia 
2014 

Potential impacts The clearing of native vegetation may impact on habitat for Carnaby’s, 
Baudin’s and Forest Red-tailed black cockatoos. 
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The operation of the landfill may attract feral animals in the area, which in turn 
may impact on the native fauna that reside in the surrounding conservation 
reserves. 

Mitigation Avoidance: 
Design layout and siting of infrastructure on cleared agricultural land based on 
investigations: 

 avoiding native bushland where possible,  

 specifically avoiding (not taking) trees with hollows suitable (or 
potentially suitable) for black cockatoo breeding;  

 Rechecking trees prior to clearing if clearing is undertaken in the black 
cockatoo breeding season 

Install and maintain perimeter fencing around landfill infrastructure to exclude 
animals (especially feral animals looking for food). 
 
Minimisation: 
Minimise attraction of feral animals by daily covering and compaction of waste. 
 
Ongoing visual monitoring for presence of feral animals and control as 
identified in accordance with management plans and legislative requirements. 
 
Place animal warning signs and speed limit signs for vehicles passing through 
bushland to not collide with native fauna. 
 
Rehabilitation: 
Rehabilitate the landfill after closure and return it to agriculture (cropping and 
grazing) by ensuring it is safe and does not result in unmanaged legacy issues.   
 
This includes: 
 
Progressive and final capping (measure as stated in Flora rehabilitation 
section).  This will also prevent feral animal access to waste as a food source.  
 
Surface water and sediment management through drainage, erosion and 
sediment control in accordance with management plans. 
 
Leachate management – collecting while landfill is actively generating leachate 
and prevent unnecessary contamination of runoff through diversion and 
capping. 
 
Decommissioning and removal of redundant infrastructure and reshaping the 
land to surrounding contours. 
 
Remediating contaminated soils and groundwater where required to a level fit 
for purpose for post-closure land use. 
 
Revegetating landfill and disturbed areas with shallow –rooted species to 
achieve final land use objective. 
 
Work with local catchment group to restore and protect Thirteen Mile Brook 
riparian vegetation within the property. 
 
Planting of 330 native trees on the property to replace aging and cleared native 
vegetation for black cockatoo habitat. 
 
Installing 20 nesting boxes/tubes on the property in consultation with experts to 
provide supplementary breeding sites for black cockatoos. 
 
Post closure monitoring and maintenance of capping (erosions, restore 
depressions, seal and monitor cracks caused by settlement), revegetation 
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(reseeding and weed management), landfill gas extraction system, and 
ambient surface water and groundwater quality to verify no environmental 
legacy. 

Outcomes The presence of the GSL will not adversely impact the objective of protecting 
terrestrial fauna so that biological diversity and ecological integrity are 
maintained.  There is no evidence of black cockatoos breeding or roosting at or 
near the site. The local area still has approximately 74 % native vegetation 
coverage providing suitable black cockatoo habitat.  It is established that feral 
animals already persist in the landscape and will likely to do so irrespective of 
the landfill.  Feral animals will be controlled to ensure associated risk of impact 
are not increased. 
 
The presence of the landfill will not cause significant residual impacts to 
terrestrial fauna that will warrant offsets to counter risk.    
 

Terrestrial Environmental Quality 

EPA Objective To maintain the quality of land and soils so that environmental values are 
protected. 

Policy and 
guidance 

Policy and guidance 

 Statement of Environmental Principles, Factors and Objectives (EPA 
2018) 

 Statement of Environmental Principles, Factors and Objectives (EPA 
2018) 

 Environmental Factor Guideline: Terrestrial Environmental Quality (EPA 
2016) 

Other policy and guidance 

 Best Practice Environmental Management: Siting, Design, Operation and 
Rehabilitation of Landfills (EPA Victoria 2015) 

 

Potential impacts Contamination of the soil may occur from leachate seepage from the landfill 
and evaporation ponds, and overtopping of ponds as well as hydrocarbon 
chemical spills from equipment and machinery.   

Mitigation Avoidance 
Containment infrastructure (landfill cells and leachate ponds) designed in 
accordance with best practice which includes stability analyses for all 
containment infrastructure meeting required factors of safety.  The design is 
specific to the site characterisation and the landfill will have composite lining 
system including a prepared low-permeable sub-base, geosynthetic clay liner 
(GCL) and a high density poly-ethylene (HDPE) liner. 
 
Construction to be overseen by a third-party quality assurance programme 
which will be audited by the environmental regulator prior to being granted 
approval to operate..  
 
Diversion of stormwater to avoid leachate contamination 
 
Chemicals and hydrocarbons will be stored in suitably contained (bunded) 
infrastructure. 
 
Minimisation 
Not accepting wastes beyond the Class III criteria. 
 
Constructing an engineered low permeable compacted sub-base upon which 
the liner will be placed.  All sandy soils within the vicinity of the liner will be 
excavated and replaced with engineered fill. 
 
Implement an interceptor drainage system to ensure the 2m separation to the 
water table is maintained.  This will include assessing the maximum infiltration 
capacity and natural discharge capacity. 
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Manage leachate in accordance with a leachate management plan (that 
involves limiting the leachate head on the landfill liner to <300 mm; 
infrastructure monitoring and servicing; and maintaining freeboard on leachate 
ponds, etc.) 
 
Monitoring leachate quality and volumes generated, and ambient receptors 
(surface and groundwater). 
 
Maintaining two metre separation distance between containment liner and 
water table and monitor with suitable instrumentation (e.g. vibrating wire or 
pneumatic piezometers). 
 
Implement sediment control infrastructure and stormwater diversions to 
minimise erosion loss and sediment management, including stockpile 
management. 
 
Have spill management procedures to prevent, control, contain and clean-up 
chemical and hydrocarbon spills. 
 
Implementing a Landfill Closure Objectives and Strategies to ensure effective 
capping and surface water management controls. 
 
 
Rehabilitation 
Immediate recovery, removal and cleaning up of detected spills.  Appropriate 
spill kits will be kept on site. 
 
Stockpiling of topsoils in a manner that retains existing soil microbes. 
 
Post closure, the landfill area will be rehabilitated to enable the pre-landfill land 
use to resume (agriculture - cropping and grazing) by ensuring it is safe and 
does not result in unmanaged legacy issues.   
 
This includes: 
 
Progressive and final capping (measure as stated in previous rehabilitation 
sections – capping fit for purpose, properly designed and installed, minimise 
seepage, final landform is stable and without erosion, etc.).   
 
Surface water and sediment management through drainage, erosion and 
sediment control in accordance with management plans. 
 
Leachate management – collecting leachate while landfill is actively generating 
leachate and prevent unnecessary contamination of runoff through diversion 
and capping. 
 
Decommissioning and removal of redundant infrastructure and reshaping the 
land to surrounding contours. 
 
Remediating contaminated soils and groundwater where required to a level fit 
for purpose for post-closure land use. 
 
Revegetating landfill and disturbed areas with shallow –rooted species to 
achieve final land use objective. 
 
Work with local catchment group to restore and protect Thirteen Mile Brook 
riparian vegetation within the property. 
 
Post closure monitoring and maintenance of capping (erosion management, 
restore depressions, seal and monitor cracks caused by settlement), 



     Great Southern Landfill Proposal  

  

24 
 

revegetation (reseeding and weed management), landfill gas extraction 
system, and ambient surface water and groundwater quality to verify no 
environmental legacy. 
 

Outcomes The implementation of the proposal based on the risk assessment will not 
present an unacceptable risk to achieving the objective of maintaining the 
quality of land and soils so that environmental values are protected.  The 
design of the landfill based on multiple field investigations.  The site 
characterisation review undertaken through an Independent Peer Review (EPA 
endorsed consultant) has determined that the information upon which the 
design is based is thorough and acceptable. 
 
No significant residual impacts are likely and therefore no offsets proposed. 
 

Inland Waters 

EPA Objective To maintain the hydrological regimes and quality of groundwater and surface 
water so that environmental values are protected. 

Policy and 
guidance 

 Statement of Environmental Principles, Factors and Objectives (EPA 
2018) 

 Environmental Factor Guideline: Inland Waters (EPA 2018) 

 Instructions on how to prepare Environmental Protection Act 1986 Part IV 
Environmental Management Plans (EPA 2018) 
 

Other policy and guidance 

 Best Practice Environmental Management: Siting, Design, Operation and 
Rehabilitation of Landfills (EPA Victoria 2015) 

 Australian Groundwater Modelling Guidelines, Waterlines report (National 
Water Commission 2012) 

 Department of Water and Environmental Regulation: Guidance 
Statement: Risk Assessments (February 2017) 

Potential impacts The ESD identified the following potential impacts: 

 Clearing and excavation may cause disturbance to sub-flows and 
groundwater regimes. 

 Acceptance of waste may impact groundwater quality from seepage of 
leachate.  Contamination of groundwater that has the potential to impact 
surrounding environmental values and reduce beneficial uses of 
groundwater. 

 The establishment of the landfill may disrupt surface water flows in and 
around the site. Changes to the hydrological regimes may also indirectly 
impact aquatic biota, flora, vegetation and terrestrial fauna. 

 Nearby surface waters and creek lines, including the Thirteen Mile Brook 
may be contaminated from surface water flows from the landfill.   

 Flood risk with surface water interruption and infrastructure placement.  

 The landfill may be at risk from seismic activity  
 

Mitigation Avoidance 
The landfill design based on site investigations to provide a long-term stable 
containment barrier between waste and the environment.  
 
Design has been undertaken an internationally- recognised consultancy and is 
in accordance with best practice with the installation overseen by a third-party 
construction compliance verification programme. Specific design elements will 
also be subject to EP Act Part V, Division 3 approval. 
 
Design includes: 

 elevated floor elevation in cells to ensure a minimum separation of 2 
metres from the sump to maximum predicted groundwater level (2.0 m 
separation with additional 500 mm contingency buffer), 

 subsurface drainage system and retention pond, 
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 multi-layer liner including compacted 500 mm thick subgrade, 
geosynthetic liner incorporating geosynthetic clay liner, HDPE 
geomembrane and cushion geotextile,  

 perimeter embankment surrounding the landfill cells and stormwater 
management bunding to divert stormwater away from landfill cells, and  

 leachate collection system comprising sidewall drainage layer, base 
drainage layer, leachate collection pipes and leachate collection sump. 

 
Lined Leachate pond will be constructed to store / evaporate leachate 
 
Minimisation 
Progressive capping to minimise stormwater contamination within waste 
volume and therefore leachate generation.   
 
On-site stormwater management. 
 
Leachate quality monitoring. 
 
Prevent point source contaminants from entering the surface or ground water 
system by: 

 On-site management of contaminants in stormwater; 

 On-site management of operations involving the use of chemicals and 
managing spills; and  

 Monitor surface water quality 
 
Prevent sediments entering the surface water system (Thirteen Mile Brook) by: 

 On-site management of stormwater; 

 On-site erosion controls; 

 Topsoil management; 

 Stormwater dam designed with spillway and downstream sediment 
entrainment infrastructure to prevent flooding (that will damage 
infrastructure or cause erosion and sediment loss); and  

 Monitor surface water quality (refer to Table 33). 
 
Preventing leachate entering surface and groundwater by: 

 On-site management of leachate generation, capture, storage and 
removal (including scheduled inspection of infrastructure, maintaining 
freeboards, scheduled servicing pumps, checking flow switches, 
recording leachate pump volumes and leachate quality etc.); 

 Monitor surface water quality (see Table 33); and 

 Monitor separation distance to water table below landfill and monitor 
ambient water quality downslope to detect leakage. 

 
Implement contingency actions if risk event is identified (see Section 4.5.6.2; 
and Table 34). 
 
Rehabilitation 
The objective will be to rehabilitate the landfill after closure and return it to 
agriculture (cropping and grazing) by ensuring the waste is encapsulated, 
stable and poses no unacceptable risk to people or the environment.  
 
This will involve progressively rehabilitating the completed landfill areas 
(including capping, landfill gas capture, stormwater and leachate management) 
as described in the Terrestrial Land Mitigation section above. 
 
Any contaminated soils and groundwater, if required, will be remediated to a 
level required for the post-closure land use/s. 
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Disturbed areas will be revegetated.  On the landfill area, this will involve 
shallow-rooted species so as to not impact the capping system. 
 
Implement riparian vegetation restoration initiatives along the Thirteen Mile 
Brook catchment within the Development Envelope. 
 
Post-closure monitoring and maintenance, including: 

 Maintenance of landfill cap to address any areas of erosion, restore any 
depressions, and seal and monitor cracks caused by settlement 

 Monitor and maintain revegetation (e.g. reseeding, weed management) 

 Maintenance and operation of leachate collection and treatment system 

 Maintenance and operation of landfill gas extraction system 

 Monitoring of groundwater, surface water, landfill gas, leachate and 
landform settlement. 

Outcomes The implementation of the proposal based on the risk assessment will not 
present an unacceptable risk to achieving the objective of maintaining 
hydrological regimes and the quality of ground and surface waters, in 
protection of the environmental values, despite the groundwater determined to 
be saline and the Thirteen Mile Brook impacted by salinity.   
 
The design of the landfill based on numerous field investigations.  The site 
characterisation review undertaken through an Independent Peer Review (EPA 
endorsed consultant) has determined that the information upon which the 
design is based is thorough and acceptable. 
 
No significant residual impacts are likely and therefore no offsets proposed. 
 

Social Surroundings 

EPA Objective To protect social surroundings from significant harm. 

Policy and 
guidance 

EPA Policy and Guidance 

 Statement of Environmental Principles, Factors and Objectives (EPA 
2018) 

 Environmental Factor Guideline: Social Surroundings (EPA 2016) 

 Guidance Statement No.3 – Separation Distance Between Industrial and 
Sensitive Land Uses (2015) 

 Instructions on how to prepare Environmental Protection Act 1986 Part IV 
Environmental Management Plans (EPA 2018) 

Other policy and guidance 

 Air Quality Modelling Guidance Notes (Department of Environment 2006) 

 Visual Landscape Planning in Western Australia: a manual for evaluation, 
assessment, siting and design (Western Australian Planning Commission 
2007) 

 Traffic Impact Assessment Guidelines (WAPC 2016) 
 
 

Potential impacts The ESD outlines the potential impacts and risks on the social surroundings 
associated with the proposed development.  These include, noise, fugitive 
dust, landfill gas, odour and local visual impacts. 
 
Windblown litter, fire has also been included as this too can potentially affect 
the social surroundings. 
 
Other inferred impacts also include tourism and cultural heritage values and 
traffic congestion. 
 

Mitigation Avoidance 
The landfill site is located >1.8 km from the nearest sensitive receptor 
(residence), which meets the required separation distances specified in EPA 
and DWER guidance documents. 
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The internal buffers (600 m) and intervening landform provides an additional 
buffer minimising the risk of noise, dust, odour impacting the amenity of the 
surrounding environment. 
 
Operating in accordance with the assigned levels specified in the 
Environmental Protection (Noise) 2004 Regulations. There will be no 
operations on Sundays, or public holidays. 
 
Sealing site entry road and enforcing speed limits on these roads to avoid dust 
generation. 
 
The site entry point on the Great Southern Highway will not include signage 
that will identify the facility as a landfill.  Company affiliated trucks carting 
waste to the site from Bayswater will not be marked as being waste trucks. 
 
Installation and maintenance of two-metre high perimeter fencing around 
landfill containment infrastructure (security, litter control and animal exclusion). 
 
Not allowing burning of waste, or allowing smoking within the landfill premises.  
This also includes not accepting hazardous and combustible wastes within the 
waste-stream. 
 
Appropriate storage of flammable materials. 
 
Minimisation 
Training of staff in the effective operation of plant and equipment. 
 
Regular servicing plant and equipment. 
 
Investigating and responding to complaints and maintenance of a complaint 
register. 
 
Regular litter patrols and use of temporary litter fencing around the site to 
reduce risk of windblown litter escaping landfill area. 
 
Operational areas will be wetted down to manage dust and activities causing 
fugitive emissions will be ceased (or procedures changed) to minimise impacts 
to sensitive receptors. 
 
All waste trucks carting waste will be enclosed to minimise risk of littering, 
odour etc. This will include only removing trailer covers near the landfill area. 
 
Weather monitoring and adjusting operations to reduce likelihood of a risk 
event. 
 
Implementing landfill gas management plan, which will involve appointing 
landfill gas specialist to design, install, manage and operate the gas extraction 
system. 
 
Compaction of wastes during operation and application of daily cover (150 mm 
of inert material, or alternative daily cover). 
 
Operating only one tip face at a time. 
 
Use of intermediate cover (300mm thick inert / clean fill material) for sections 
of the landfill that will receive waste for extended periods (up to 3 months). 
 
Placement of potential food wastes lower within the waste profile where 
possible (reduces odour risk and ability for feral animals to access). 
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Leachate management (as described in earlier sections). 
 
Installing firebreaks around the facility and reduce fuel loads during the 
November to April in accordance with the bushfire season. 
 
Maintaining suitable dedicated water for fire-fighting purposes and all plant to 
carry fire extinguishers. 
 
All fires (prevention and response preparedness) to be managed in 
accordance with a fire management plan, which is being updated to consider 
updated SPP3.6 considerations. 
 
Undertaking upgrade works to the extent required by MRWA and deemed 
necessary for road user safety.  This includes constructing an acceleration 
lane from the site entry towards Perth (west) and passing lane on the northern 
side of the GSH to allow traffic to pass while vehicles turn into the site.   
 
Establish a cross-over at the Thirteen Mile Brook intersection to minimise 
disruption of creek flows. 
 
Implement feral animal management plan. 
  
Rehabilitation 
Immediate recovery and cleaning of spillages. 
Specific rehabilitation measures associated with fires include: 

 Replacement and repairing of damaged infrastructure. 

 Encourage and protect native vegetation regrowth outside the 
development footprint. 

 Manage weeds that may opportunistically colonise disturbed areas. 

 Not undertake activities that will exacerbate sediment loss through loss of 
ground cover. 

 
The landfill will develop and implement a staged rehabilitation strategy, and 
post-closure monitoring.  Post closure, the landfill area will return to agriculture, 
primarily grazing.  Rehabilitation strategies identified in relevant sections 
described above will contribute to protection of the social surroundings. 

Outcomes The risk assessments have identified the landfill poses low risk to the social 
surrounding. 
 
The landfill activities pose no direct impact to the social surroundings.  
Management activities described above will implemented to ensure a low risk 
profile is maintained.  With no other landfill in the area (or even for the Shire), 
or waste facility, the proposed landfill will not present cumulative impacts to 
social surroundings.  The agricultural identity around the landfill will be 
maintained and Main Roads WA has already approved the 80 % design. 
 
No offsets are proposed as residual impacts are not considered significant. 
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1 INTRODUCTION 

1.1 PURPOSE AND SCOPE 

The Environmental Protection Authority WA (EPA) has determined that the proposed Great 

Southern Landfill (GSL) by Alkina Holdings Pty Ltd (Alkina) at the locality of St Ronan’s in 

the Shire of York WA is to be assessed at a Public Environmental Review level. 

This Environmental Review Document (ERD) has been developed on the back of the 

approved Environmental Scoping Document (ESD) (29 August 2019) and its preparation is 

in accordance with section 40(2)(b) of the Environmental Protection Act 1986 (EP Act). 

 

1.2 PROPONENT 

The proponent for this proposal is Alkina Holdings.  The proponent’s contact details are: 

 

Alkina Holdings Pty Ltd 

PO Box 419,  

MORLEY BC WA 6943 

 

ABN: 49 124 202 491 

Email Address: projectalkinaholdings@gmail.com 

The contact person in relation to this proposal is Mr J Hickey. 

 

1.3 ENVIRONMENTAL IMPACT ASSESSMENT PROCESS 

The Environmental Protection Act 1986 (EP Act) is legislated for the prevention, control and 

abatement of pollution and environmental harm, for the conservation, preservation, 

protection, enhancement and management of the environment and for matters incidental to 

or connected with the foregoing in Western Australia.   

Part II of the EP Act provides for the establishment of the EPA. The Governor, on the 

recommendation of the Minister for Environment, appoints the board members. The EPA 

board is independent, in that, it is not subject to direction by the Minister, and its advice to 

Government is public. 

One of the functions of the EPA is to conduct environmental impact assessments of 

significant and strategic proposals under Part IV of the EP Act.  The procedures in relation to 

the provisions of Part IV, Divisions 1 and 2 of the EP Act, are grouped according to the 

following key stages: 

 Stage 1: Referral of a proposal to the EPA (s. 38) 

 Stage 2: EPA to decide whether or not to assess a referred proposal (s. 38A to s. 
39B) 

mailto:projectalkinaholdings@gmail.com
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 Stage 3: Assessment of proposals (s. 40 to s. 43A) 

 Stage 4: EPA report on the assessment of a proposal (s. 44) 

 Stage 5: Deciding if proposal may be implemented and implementation of proposals 
(s. 45 to s. 48). 

The Minister directed the EPA under s. 43(1) of the EP Act on 28 March 2019 to assess this 

proposal.  After public consultation on the level of assessment in April 2019, the EPA 

decided that the assessment of the proposal was to be by way of a Public Environmental 

Review.  The proposal is to be assessed in accordance with the EPA Administrative 

Procedures and sections 40 to 48 of the EP Act shall apply to the reassessment. 

A proposal assessed under Part IV of the EP Act and for which the Minister for Environment 

has made the decision for it to be implemented is not re-assessed under Part V of the Act for 

the identified environmental factors (e.g. clearing).  Part IV may determine that ongoing 

environmental regulation of emissions and discharges from the prescribed premises is 

required under Part V through licensing.  

Where projects impact matters of national environmental significance (MNES) under the 

Commonwealth Environmental Protection and Biodiversity Conservation Act 1999 (EPBC 

Act), the Commonwealth may also require environmental offsets.  Where these projects are 

assessed, this may be parallel with separate State approvals, or under an assessment 

bilateral agreement. 

The MNES considered by the Commonwealth Government (e.g. threatened species and 

communities) may only be a subset of the matters considered by WA (e.g. wetlands and 

biodiversity), and therefore the State may require different offsets for environmental factors 

not relevant to the Commonwealth. 

At the completion of the Part IV assessment process, the prescribed premises will require 

licensing under Part V of the EP Act. 

 

1.4 OTHER APPROVALS AND REGULATION 

The proposal is located on freehold land, which will be owned by the proponent at the time of 
development.  Other approvals and regulation for the proposal are identified in Table 5 with 
detail provided below on decision making authority approvals. 

Table 5: Other approvals 

Proposed activities Land tenure / 
access 

Type of approval Legislation regulating the 
activity 

Construction and 
operation of a Class II 
or III putrescible 
landfill on Lot 4869, St 
Ronan’s, Shire of York 

 
 
 
 
 
 
 

Freehold land 

Planning.  Land is 
zoned for General 
Agriculture, an 
incompatible land 
use 

Planning and Development 
Act 2005 (PD Act) 
State Administrative 
Tribunal Act 2004 

Licensing of 
prescribed 
premises 

Part V, EP Act 

Matters of 
National 
Environmental 
Significance 

EPBC Act 
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Proposed activities Land tenure / 
access 

Type of approval Legislation regulating the 
activity 

Interference of stream 
or creek beds e.g. 
Thirteen Mile Brook 
crossing 

Beds and banks 
permits 

Rights in Water and 
Irrigation Act 1914 

Clearing of vegetation 
under a Soil 
Conservation Notice 

Compliance of 
Soil Conservation 
Notice 

Soil and Land Conservation 
Act 1945 

 

Shire of York, Western Australian Planning Commission & State Minister for Planning  

The Shire of York, the Western Australian Planning Commission (WAPC) and State Minister 
for Planning administer the Planning and Development Act 2005 (PD Act). 

In December 2013, SUEZ (formerly SITA) lodged an Application for Approval to Commence 
Development under the Shire of York Town Planning Scheme No. 2.  The proposed GSL is 
located on land zoned General Agriculture under the scheme.  The application was 
assessed by the Wheatbelt Joint Development Assessment Panel (JDAP) (see below). 

The Shire of York and the Minister for Planning have subsequently amended the Town 
Planning Scheme in early 2018, to make landfills a non-conforming land use in the Shire; 
including the General Agricultural zoned Lot 4869. Prior to this change, the Minister for 
Planning and WAPC issued Town Planning Scheme (TPS) SU8 to the Shire of York, which 
allowed the landfill to be listed as a “Special Use” planning zone.  It tied this land use to the 
planning approval extension under TPS SU8, Amendment No. 50.  

A second extension to the ongoing planning approvals process has since been awarded in 
Alkina’s favour by the State Administrative Tribunal (SAT) in late 2018.  This occurred after 
the change in land use was gazetted by the Minister for Planning, setting a precedence on 
the position adopted by SAT on land use.   

 

Wheatbelt Joint Development Assessment Panel / State Administrative Tribunal  

Development Assessment Panels are independent decision-making bodies comprised of 
technical experts and elected local government members.  They have been created by the 
Minister for Planning under section 171C of the Planning and Development Act 2005 (PD 
Act) to make local planning scheme decisions under certain situations in place of the original 
decision maker (being the Shire of York in this situation). 

The PD Act also allows for decision reviews by the SAT (whose functions and powers are 
established by the State Administrative Tribunal Act 2004).  

The application for development approval for the Allawuna Landfill was referred to and 
refused by JDAP at its April 2014 meeting.  SITA exercised its rights under the PD Act, and 
lodged an application for review with the SAT in the same month.  On 8 March 2016, the 
Tribunal upheld the review and granted conditional approval for the proposed development.  

In the latest SAT determination [2018] WASAT 130, planning approval was extended to 8 

March 2020.   

Alkina has lodged further application to extend the planning approval in February 2020 in 

anticipation of environmental approvals not being resolved to enable substantial 

commencement to be demonstrated by the due date. 
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Soil and Land Conservation Commissioner 

A Soil Conservation Notice, issued under section 32(1) of the Soil and Land Conservation 

Act 1945, by the Soil and Land Conservation Commissioner (dated 3 April 2003), currently 

protects the remnant bushland at the northern end of the property, adjacent to the site entry, 

from unauthorised clearing (Appendix 2.12).   

On 18 July 2013, the office of the Commissioner confirmed that the limited clearing to widen 

the access road is acceptable and would not contravene the clearing restriction of the Notice 

(see Appendix 2.14).  The remainder of the soil conservation protected bushland will remain 

untouched. 

Given the project has not materially changed from the original application, this decision is 

still relevant. 

 

Department of Environment and Energy (Commonwealth) 

The original landfill proposal for Allawuna Farm also referred the clearing (initial proposal to 

clear 4.12ha) to the Commonwealth Department of Environment and Energy (then the 

Department of Sustainability, Environment, Water, Population and Communities 

(DSEWPC)).  This was to establish if the clearing would be a controlled action under the 

EPBC Act, with a potential impact on black cockatoo populations.  

On 15 August 2013, the then-DSEWPAC advised that clearing of the vegetation will not be a 

controlled action (see Appendix 7).  Given that the project has not significantly changed from 

the original referral application, the project has not been referred again. Findings of the 

current 2020 environmental consultant (emerge Associates) reports show that no substantial 

change has occurred in the development area.   

 

Department of Water and Environmental Regulation (DWER) 

The application for a Works Approval to develop a Category 64 landfill (Schedule 1 under 

the Environmental Protection Regulations 1987) (EP Regs) was already assessed by the 

Department of Water and Environment Regulation (DWER) (formerly Department of 

Environment Regulation (DER)) under Part V of the EP Act.  Based on the assessment, 

DWER determined that the application posed an acceptable risk to the environment and 

granted SITA a Works Approval (W5830/2015/1) to construct the facility in March 2015.   

SITA / SUEZ surrendered its Works Approval after it purchased the North Bannister landfill 

facility in 2016/17.    

A similar Works Approval application for a Category 64 landfill (Class II) was lodged by 

Alkina in July 2017 (W6077/2017/1).  The assessment of this Works Approval Application is 

on hold pending the outcome of this EPA assessment.  

Interference with a bed or bank of a water course in a proclaimed surface water area (e.g. 

Thirteen Mile Brook being located in the proclaimed Avon River catchment) will be subject to 

permits obtained under the provision of the Rights in Water and Irrigation Act 1914.  

Stakeholder engagement discussions with the Swan Region office in October 2019 indicated 

that any associated permits should be submitted at the conclusion of the EPA process as 

they would not process any application beforehand.  No issues were raised in relation to the 

proposed Brook cross-over or sediment pond.  
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2  THE PROPOSAL 

2.1 BACKGROUND 

This proposal relates to the construction of a Class III putrescible landfill on a portion of 

Allawuna Farm (principally Lot 4869), St Ronans in the Shire of York, and the upgraded 

entry point at the Great Southern Highway (GSH) intersection.  Figure 1 shows the location 

of Lot 4869 within the regional context. 

On 27 December 2012, the Proposal (known then as the Allawuna Landfill) was referred to 

the EPA under section 38 of the EP Act by a third party.  On 8 July 2013, the EPA 

determined “not to assess” the Proposal under Part IV of the EP Act.  The EPA advised that 

the project was “Not Assessed – Public Advice Given” (see Appendix 1.9).  

Since this determination, the Minister has taken the position that new information on 

emerging issues for landfills in southern Western Australia has become available. This 

includes feral animals being attracted to landfills, and the subsequent impact these feral 

animals have on nearby native fauna, and the need for more rigorous study requirements to 

understand the hydrogeological aspects of landfills.  

In light of this new position, on 28 March 2019, the Minister for Environment directed the 

EPA under Section 43(1) of the Environmental Protection Act 1986 (EP Act) to assess the 

Proposal. The original referral description included all the Lots associated with Allawuna 

Farm, being Lot 4869, 5931, 9926 and 26934; and it neglected to include the upgrades 

associated with the Great Southern Highway access and egress (being Part Lot 29259 and 

PIN 11408616).  These upgrades were detailed in the DWER works approval that was 

awarded to SITA and in the Alkina works approval application, and the two SAT hearing 

rulings from 2016 and 2018. 

The EPA developed the Environmental Scoping Document (ESD) with consideration to the 

issues raised by the Minister.  It has also taken into account the site-specific factors such as 

surficial geology, hydrogeology and location to sensitive receptors; these form the Key 

Environmental Factors detailed in Section 4. 

In developing the ESD, the EPA sought public comment on the level of assessment for the 

proposal from 10 to 17 April 2019. The EPA decided that the assessment of the proposal is 

to be undertaken by way of a Public Environmental Review, with a five-week public review 

period.  

The Proposal will be assessed in accordance with the procedures set out in the EPA’s 

Administrative Procedures and sections 40 to 48 of the EP Act shall apply to the 

reassessment. 

At the time of the Minister for Environment’s direction to assess, Alkina noted that the 

Minister’s referral did not accurately reflect the development envelope.  The Minister’s 

direction to refer the proposal included all the lots associated with Allawuna Farm but did not 

identify associated Great Southern Highway site access/egress upgrades.  On 7 February 

2020, Alkina was granted approval by the EPA under a s43A of the EP Act application to 

amend the proposal name and reduce the development envelope (and footprint) be better 

reflect the extent of the proposal (see Appendix 7.4).  The development envelope was 

reduced to only include Part of Lot 4869 where the landfill and associated infrastructure will 
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be located, and Lot 29259 and road reserve PIN 11408616, which is associated with 

upgrades to the GSH intersection.  

 

Figure 1: Location of the proposed GSL in the regional context.  The purple hatched area 
represents the location of Lot 4869 and the orange represents the landfill proposal. 

LOT 4869, Allawuna Farm 
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2.2 JUSTIFICATION 

2.2.1 Project Benefits 

Alkina believes that this project will provide benefits to the local, Perth metropolitan and 

regional West Australian community. These benefits include:  

 Increased landfill airspace in an environmentally suitable location.  

The 2012 Strategic Waste Infrastructure Planning (SWIPP) Project determined that 

there will be a lack of landfill airspace by 2050 (estimated to be between 20 – 60 

million tonnes).  Previous State recycling and landfill diversion targets have not been 

achieved, which places further pressure on existing infrastructure.  Without significant 

investment and leadership in development of other alternative initiatives, the waste 

volumes will grow in the State.  Based on previous performance, it is unlikely the 

current diversion targets in the recent Waste Strategy will be met. 

Even with the development of proposed Waste to Energy facilities in the Perth metro, 

(these plants will also only have a limited capacity combined 730,000 tpa) they will 

only address a small fraction of the waste infrastructure requirements needed by 

2050.  Furthermore, it will still be several years before these facilities become fully 

operational. 

The location and design of the GSL minimises potential environmental impacts, and 

its location on the GSH highway provide ease of access to the site within easy 

commute distance to major recycling facilities in Perth. 

The GSL is also strategically placed to meet the future waste disposal requirements 

for the region, including York, which rely on disposal of their waste to an unlined site 

in the Shire of Northam, 800 m from the Avon River.  There are no lined landfill 

facilities in the general area (including surrounding Shires). 

 The operation of the proposed landfill will create employment for at least 10 persons, 

many of which will likely be employed from within the local area, which will benefit the 

local economy. 

 

 The GSL will collaborate with existing recycling operations within the Perth metro to 

maximise resource recovery, where landfilling is only undertaken when other options 

are not feasibly economical.  The owner of the business is also part of the Waste to 

Energy facility supply chain being built in the City of Rockingham, demonstrating 

commitment to all facets of waste management, and the need for multiple 

approaches across the whole waste hierarchy. 

 

2.2.2 Location Options 

The development of new landfills in the Perth metropolitan is not feasible given urban 

sprawl, diminishing buffer distances and potential impacts to receptors.  The expansion of 

existing landfills on the Swan Coastal Plain are constrained by encroaching residential 

developments.  The SWIPP terms of reference in 2015 highlighted the need for 

consideration of more landfills outside of the Perth Metropolitan area. The SWIPP report 

highlighted the need for metropolitan waste infrastructure to be partnered with transfer 



     Great Southern Landfill Proposal  

  

36 
 

stations in industrial zoned planning areas on the coastal plains with the intention that these 

areas be reserved for future recycling and recovery infrastructure.  

The WAPC’s State Planning Strategy (2050) denoted the location of a landfill within the 

Shire of York (reference: https://www.dplh.wa.gov.au/getmedia/d698cbff-65c6-4afb-b4b7-

9e12e6a3b5dd/FUT-SPS-State_Planning_Strategy_2050)   

The underlying geology of the Swan Coastal Plain increases the environmental risk 

(consequence) of any leakage; Perth relies significantly on groundwater resources (both the 

shallow surficial aquifer and the deeper underlying Leederville and Yarragadee Aquifers) to 

meet its water requirements.  Placement of landfills on the Swan Coastal Plain significantly 

increases the risk with the porous sandy soils if the wastes are not suitably contained.  It is 

prudent where possible to develop landfills off these sensitive areas; rather located in clay 

soils, notably, east of the Darling Scarp.  

SITA conducted an exhaustive site selection process in the identification of this development 

site.  This site was chosen as the best option after considering 19 shortlisted sites across 

multiple local government areas based on relevant factors including, a large site to retain 

protective buffers; and low and manageable environmental risk profile. 

The proposed landfill will not affect the continuation of broad-hectare agriculture as the 

principal land use in the district.  Agricultural activities will continue within Lot 4869. 

The landfill has previously been identified by the DWER (former DER) as being 

environmentally acceptable and was granted a works approval under Part V of the EP Act to 

construct the landfill. 

This proposed landfill provides an alternative environmentally acceptable landfill disposal 

option to the Shire of York and surrounding communities.  York no longer has an active 

landfill in the Shire, only a waste transfer station located on the old unlined landfill site on the 

banks of the Avon River where there is no monitoring of impacts to the Avon River.  The 

York community currently relies on its waste being accepted at the Old Quarry Road 

“unlined” putrescible landfill, 800 m from the Avon River in the Shire of Northam. Disposing 

of waste at the lined GSL would provide a significantly lower environmental risk using best 

practice systems. 

Alkina undertook due diligence in its choice of location for the site with the consideration of 

the sites’ close transport proximity to the significant recycling infrastructure already owned by 

its wider group of companies. The site’s placement on clay, off the Swan Coastal Plain and 

the need for more and better practice of lined landfills, potentially being available for future 

use by the regional local governments that currently tip at an unlined site in Northam near 

the Avon. 

This site has been selected on its environmental and economic factors, including rural 

setting on suitable soils and separation to sensitive receptors, screening of the facility from 

view by the undulating landforms and vegetation, and ability to transport the wastes to the 

facility. 

 

2.2.3 Optimisation of the proposal 

The proposal has been largely developed by international technical specialists with 

extensive experience in landfill design and engineering based on developing a good 

understanding of the environmental setting. 

https://www.dplh.wa.gov.au/getmedia/d698cbff-65c6-4afb-b4b7-9e12e6a3b5dd/FUT-SPS-State_Planning_Strategy_2050
https://www.dplh.wa.gov.au/getmedia/d698cbff-65c6-4afb-b4b7-9e12e6a3b5dd/FUT-SPS-State_Planning_Strategy_2050
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The following measures have been implemented to optimise the site design, layout, 

technologies and mitigation strategies to minimise environmental impacts: 

 The specific layout of infrastructure has purposefully selected disturbed areas (site 

principally cleared for agriculture with only multiple isolated and scattered trees in the 

disturbance footprint) while ensuring separation distances to environmental receptors 

are maximised.   

 The design has followed currently accepted best practice guidelines being the 

Victorian EPA 2015 Best Practice Environmental Management – Siting, Design, 

Operation and Rehabilitation of Landfills (Vic-BPEM) with stability assessments 

demonstrating that the required factors of safety are met. 

 Management plans that follow best practice management / mitigation strategies have 

been developed to support the operation, which will evolve as the requirements 

change and better ways are identified to manage risks. 

 The elevation of the landfill floor was raised from the previously DWER approved 

level (SITA works approval) to mitigate risk to surface and ground waters by ensuring 

a 2 m separation to the water table. 

 The containment infrastructure will include a composite lining system engineered to 

be fit for purpose for the site.  The lining will involve a low-permeable sub-base over 

a geosynthetic clay liner (GCL) over an HDPE liner. 

 Earthworks to form the landfill containment infrastructure, installation of the lining 

(including material conformance and leakage testing) etc. will be validated through a 

third-party independent quality assurance programme that will be audited by the 

environmental regulator prior to being approval to operate the facility under licence. 
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2.3 PROPOSAL DESCRIPTION 

The proposal description provides a summary of the proposal  

Table 6: Summary of Proposal 

Proposal Title Great Southern Landfill at Allawuna Farm, Great Southern Highway, 
St Ronans 

Proponent Name Alkina Holdings Pty Ltd (Alkina) 

Short description The construction and operation of a landfill and associated 
infrastructure for receiving Class II or III waste of 150,000 to 
250,000 tonnes per annual period (tpa).  The landfill is located 
approximately 80 km east of Perth in the Shire of York. 

 

Table 7: Location and proposed extent of physical and operational elements 

Element Location Proposed extent 

Physical elements 

Landfill cells and supporting 
infrastructure (in Lot 4869) including: 

 Stormwater dam  

 Leachate pond(s) 

 Retention pond(s)  

 Sediment management structure 

 Stormwater diversion measures.  

 Supporting Infrastructure. 
(including amenities, 
weighbridge, internal roads) 

Figure 2, 
Figure 3, and  
Figure 21:  
Investigation 
summary for 
proposed 
landfill 
(Golder).Figure 
21 

Clearing of approximately 
five hectares (ha) of native 
vegetation within Lot 4869.  
The full development 
envelope for the placement 
of identified infrastructure is  
136.83 ha of which ~132 ha 
is within Lot 4869  

Great Southern Highway (GSH) 
intersection upgrade, including by-pass 
lane and acceleration lane. 

Figure 2  Clearing of approximately 
one ha within the 136.83 ha 
development envelope (of 
which five ha is within the 
GSH road reserve) to 
implement required GSH 
site access and egress 
upgrades. 

Operational Elements  

Landfilling of Waste  Landfill Up to 250 000 tpa Class II 
or III waste.  

 

The facility will be accessed by upgrading existing road infrastructure, which will be modified 
to accept larger vehicles as required and manage traffic flows.  The upgrades to the GSH 
will be in accordance with Main Roads WA (MRWA) requirements and approval to ensure 
road-user safety. 
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Figure 2: GSL development envelope (yellow opaque) and footprint (blue opaque) (source: Emerge Associates) 



     Great Southern Landfill Proposal  

  

40 
 

 

Figure 3: Indicative layout of the landfill and infrastructure structure within the development envelope and development footprint in Lot 4869. 
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2.3.1 Great Southern Landfill Proposal Overview 

Alkina propose to construct and operate a lined Class II / III putrescible landfill on Lot 4869 
on Plan 224502, in Certificate of Title Vol 285, Fol 78A, Great Southern Highway (GSH), 
Saint Ronan’s in the Shire of York.  This will also require upgrades to the GSH (Road 
Reserve PIN 11408616 and Lot 29259 on Plan 21496).  The street address for Allawuna 
Farm is 2556, Great Southern Highway.   

For the purposes of the Part IV of the EP Act approvals process, Alkina propose to construct 
a lined landfill facility suitable to accept wastes meeting the Class III criteria (as specified in 
the DWER Landfill Waste Classification and Waste Definitions document) by meeting all the 
associated criteria - i.e. a lined landfill.  A Class II landfill is separately identified in that 
documents as an unlined landfill designed to accept putrescible and inert wastes for burial.  
For its works approval application under Part V (which is on hold pending the conclusion of 
the Part IV process), Alkina only applied to accept waste meeting the Class II criteria at the 
facility during operations.  Thereby, should Alkina decide in the future to accept Class III 
waste, any Part V approval (works approval or licence) can be amended without having to 
vary any associated Ministerial Statement, as the EPA would have already assessed the 
application at the Class III level. 

The location and environmental setting is described in the Local and Regional Context 
(section 2.4).  Figure 2 and Figure 3 (previous page), maps the GSL development area and 
development footprint and indicative site layout.  The proposal disturbance footprint is 
approximately (~) 84 ha, of which ~ 1.37 ha is located within the GSH and associated road 
reserve.  A development envelope has been established with some buffering around the 
disturbance area to allow for any required minor alignment of infrastructure positioning.  The 
development envelope covers ~163 ha of which ~5.6 ha is within the GSH. 

The proposed landfill (GSL) is named after the road from which the facility will be accessed.   

The GSL facility will accept between 150,000 and 250,000 tonnes of waste per annum.  The 
wastes will principally include: Inert Type 1 and Type 2, Special Type 1 and Type 2 wastes, 
and municipal solid wastes. 

It is envisaged the facility will operate for approximately 28 years, dependent on achieved 
filling and compaction rates.  The landfill will have a lifetime capacity of approximately 5.6 
Mm³.  The wastes will predominantly be sourced from the Perth metropolitan; however, there 
is opportunity in future to accept waste from regional areas within the proximity. 

The proposal footprint within Lot 4869 will be ~ 82.7 ha.  Approximately five hectares of 
native vegetation (mainly individual trees within an area of mostly cleared farmland) will be 
cleared to support the construction of the landfill cells and supporting infrastructure while 
less than one hectare will be cleared as part of the GSH upgrade. 

Golder Associates Pty Ltd (Golder) designed the original Allawuna Farm landfill proposal, 
which led to the granting of a Works Approval (W5830/2015/1) under Part V of the EP Act.  
Prior to commencing construction, SITA determined not to proceed with the proposal after 
acquiring other landfill assets, and so they surrendered their approval in 2016/17.   

Alkina subsequently reinitiated the proposal and engaged Golder to assist with the 
resubmission of a Works Approval application to DWER in August 2017.  As part of the 
submission, Golder conducted due diligence assessments of all the previous studies carried 
out for Allawuna and re-assessed the landfill design.  Much of the information present in this 
ERD is sourced from material produced by Golder as part of the due diligence assessment.  
In the Alkina Works Approval application, Golder expressed their opinion that the original 
design and management principles and philosophies still hold true for the Great Southern 
Landfill.  Some minor amendments were undertaken to the design to suit Alkina operational 
practices and subsequent developments in the regulatory approach to approval applications.   
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Additional biological surveys and an updated traffic impact assessment have also been 
commissioned in preparation of this document while the hydrogeological information upon 
which the design is based has also been independently reviewed, and included. 

 

2.3.2 Landfill Design and Construction 

The landfill has been designed by Golder (independent international consultants) with 
consideration to the following applicable Australian codes and guidelines: 

 EPA Victoria - Best Practice Environmental Management guidelines - Siting, Design, 

Operation and Rehabilitation of Landfills, August 2015 (Vic-BPEM). 

 International Erosion Control Association (IECA) – Best Practice Erosion and Sediment 

Control, 2008. 

 ANCOLD “Guidelines on Assessment of the Consequences of Dam Failure” dated May 

2000. 

The design report for the GSL Cell 1, Cell 2 and Ancillary Works undertaken by Golder in 
October 2017 (Golder 2017c) provides for the design and technical aspects of the 
development.  The detailed design and construction quality assurance of Cell 1 and 2 and its 
associated structures for the first phase of the development is explained in detail in the 
Golder’s GSL Technical Specification for Construction of Cell 1 and Ancillary Works (Golder 
2017b). 

Detail design of subsequent cells will follow the same principles and be finalised prior to their 
construction. 

The landfill and ancillary infrastructure will be developed in stages, with each stage 
consisting of a number of individual landfill cells to cater for approximately two to three year’s 
waste deliveries.  The landfill area will be divided into seven primary cells, which will in turn 
be subdivided to assist in stormwater management during operation.  Landfilling of the 
different cells will build onto and overlap each other to achieve the final landform and height 
of 350.5 m AHD.  

Cells 1 and 2, with 1.78 million (M) m3 airspace will be constructed first with Cells 3 to 7 
progressively constructed as further landfill space is required.  Design drawings have been 
completed for the first stage (which were provided with the works approval application).  

 

2.3.2.1 Environmental Design Considerations 

Flora and fauna  

The design of the landfill infrastructure is specific to suit the topography and geology of the 
site.  Infrastructure will be located to minimise the number of trees to be cleared and to limit 
the impact on the remainder of the site, including abundance, distribution and productivity of 
fauna and flora while allowing agriculture to continue on the surrounding land.  The fauna 
and flora studies conducted support this consideration. 

Containment and protection of land and groundwater 

This involved multiple investigations to understand the local geology and soils, hydrology 
and groundwater, and hazards to establish the design parameters in accordance with the 
Vic-BPEM and relevant standards to minimise impacts and ensure short- and long-term 
safety and stability of containment infrastructure. The stability assessments included: 
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 Assessing the proposed final landfill slopes and potential cover materials. 

 Assessing the liner system and waste landform during operational stages and after 

closure. 

 Assessing the foundation and embankment stability of the leachate pond(s), retention 

pond and stormwater dam. 

 Assessing the impact of a possible malfunction of leachate pumps on the stability of 

the landfill during operational stages. 

 Assessing the stability of embankments and foundation throughout the life of the 

landfill facility and after closure. 

 Assessing the impact of a seismic event on the stability of the landfill during 

operational stages and after closure. 

 Assessing the integrity of the proposed liner system prior, during and subsequent to 

waste placement. 

 Proposing suitable materials for the construction of the basal liner system and 

capping system. 

Quality assurances will be conducted through an appropriate materials quality and third-
party construction quality assurance program.  Environmental controls will also include 
subsurface drainage systems under landfill cells, leachate management systems and 
ongoing groundwater monitoring. 

Surface water 

Surface water considerations involved characterising the local hydrology values and climate 
to establish surface water and leachate management requirements for the site through 
appropriate modelling, water balance calculations, and containment to avoid and minimise 
the impact to surface water systems. This includes flood risk, spills, diversions, and erosion 
elements considered as part of this design to complement management controls. 

Social surroundings 

The design has also considered the local and regional environment and potential impacts on 
health, safety and amenity of the receptors and local community.  The site is selected 
specifically for its remoteness, on-site buffer and separation distances to nearest sensitive 
receptors through screening by native vegetation and topography. Controls will also be 
implemented through appropriate management plans and waste management strategies to 
avoid adverse impacts to identified values. 

 

2.3.2.2 Key Infrastructure overview 

Landfill Cells  

The proposed GSL will be constructed as a lined landfill, designed to accept Class II / III 
putrescibles wastes.  Seven cells will be constructed; Cells 1 and 2 will be constructed in the 
first phase with other cells progressively constructed as required.  

The landfill will incorporate a composite liner system to contain the leachate generated by 
the waste mass for appropriate treatment on site and will involve cutting and filling of 
engineered soils.  

The footprint area for Cell 1 and Cell 2 is approximately 7.9 and 6.1 ha respectively, which 
combined represents approximately 39% of the final GSL footprint (36 ha).   
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The maximum capacity of the GSL when complete is shown in Table 8.  The expected 
annual throughput is 150,000 to 250,000 tpa. 

Table 8: Landfill Cell Capacity (based on 200,000 tpa) 

Landfill Cell Available Airspace m3 Life Expectancy (years) 

Cell 1            790,000  4.0 

Cell 2            990,000  5.0 

Cell 3            860,000  4.3 

Cell 4            870,000 4.3 

Cell 5            680,000 3.4 

Cell 6            800,000  4.0 

Cell 7            610,000  3.1 

Landfill Total         5,600,000 28.1 

 

The life expectancy of the landfill is highly dependent on the annual tonnage received at the 
facility. 

The main components of each cell design are the: 

 Subsurface drainage system; 

 Subgrade; 

 Geosynthetic lining system; 

 Leachate management system; and  

 Embankments (both perimeter and cell division bunds). 

Subsurface drainage system 

The subsurface drainage system will be located across cells (portions of the subgrade) that 
may be subject to periodic groundwater seepage and will be designed to: 

 reduce the risk of water table mounding beneath the cell floor; 

 prevent the pressurisation of the basal liner system from below; and  

 reduce the accumulation of pore pressures in the embankment fill.  

The subsurface drainage system will consist of a network of perforated pipes within a free 
draining seepage interception trench, located below the embankment toe. The drains will be 
graded onto a collection sump. The water collected in this sump is to be pumped and 
directed into the retention pond. 

Subgrade and liner system 

The liner system for is based on the Vic-BPEM and comprises of the following components 
(from base to top):  

 a compacted engineered subgrade;  

 a geosynthetic clay liner (GCL), which will be double layered at the locations of 

leachate collection sumps;  

 a high-density polyethylene (HDPE) geomembrane liner;  

 a cushion geotextile; and 
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 a separation geotextile over the drainage aggregate (the latter being discussed 
separately below). 

Embankments (both perimeter and cell division bunds).  

Internal embankments (cell division bunds) and the external (perimeter) embankments will 
be constructed in accordance with the GSL design. 

The perimeter embankment and cell division bunds design are based on the Stability 
Assessment that was reviewed by Golder as part of the design of the GSL for the different 
stages of operations (Golder 2017g). 

The cell division bunds will be constructed with general fill. These bunds will also divert 
stormwater away from the active waste disposal area to reduce leachate generation. 

Leachate collection system 

The leachate collection system forms part of the leachate management system for the GSL.  
It extends across the base of the cells and along the toe of the sidewalls with leachate to be 
collected at the leachate collection sump. This system will intercept vertical and lateral 
leachate seepage occurring through the waste.  It is designed, and will operate in 
accordance with the guidance provided in the Vic-BPEM.   

The assessment and calculations that form the basis for the design is explained in the 
Hydrology Assessment (Golder 2017f).  The hydrological assessment took into consideration 
the recirculation of the leachate, diversion of clean surface water away from the waste mass 
and the progressive capping of the waste.  

Leachate ponds 

The leachate pond(s) will be located to the north of the landfill as reflected in the indicative 

site plan (Figure 3).  It will contain and evaporate the leachate pumped from the landfill 

leachate collection system.  The leachate pond is to be constructed prior to the initial 

operation of landfill cell.  The pond sizing requirements have been determined through 

water-balance and leachate-generation modelling (Golder 2019d).  Golder has 

recommended that initially a 2.5 ML leachate be constructed based on a scenario that is 

considered to be likely for the site whilst also modelling leachate pond sizing based on a 

more conservative scenario.  

Golder (2019d) recommend calibrating the HELP modelling based on monitoring data of 
leachate generation and incoming waste moisture condition for a minimum period of 12 
months from when landfill operations commence. Based on the outcomes of the HELP 
modelling, an assessment can be made on whether an additional pond may be considered 
appropriate to manage leachate at the site. 

Ongoing monitoring of leachate generation rates will be carried out as the site develops in 
order to ensure that sufficient leachate storage capacity is available and that the leachate 
management strategy remains robust and effective over the life of the landfill. 

The estimated maximum winter groundwater elevation is at a minimum of 18 m below the 
pond base. Stormwater diversion bunds will be constructed around the perimeter of the 
leachate pond(s), to prevent the clean stormwater runoff entering the pond. 

The proposed liner system for the leachate pond is to the same standard as the liner system 
for the landfill cells. Design and Technical details used for the Works Approval application 
are presented in Golder 2017c and Golder 2017b, respectively.  
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A foundation and embankment stability analysis was completed by Golder 2020 (Appendix 
1.10: Addendum to Great Southern Landfill Stability Analysis for Leachate Pond, Retention 
Pond and Stormwater Dam) to demonstrate that the leachate pond, retention pond and 
stormwater dam were designated very low risk hazard category, comfortably meeting all the 
required factors of safety levels. 

Retention pond  

The retention pond receives water from the subsurface drainage system. The capacity 
requirements for the retention pond are assessed and explained in the Hydrology 
Assessment (Golder 2017f). The sizing of the facility is based on an estimated peak flow 
rather than an average flow. Subsurface water management and storage requirements are 
to be monitored and reviewed throughout the operational life of the GSL.  

The water quality on the retention pond is expected to be suitable for release to the 
environment.  

Contaminated water will not be discharged to the environment.  Any proposed discharge will 
be tested prior to any environmental release in accordance with a discharge procedure.  
Retention pond water will be used for dust suppression when possible, or pumped to the 
stormwater dam prior to release to the downstream environment over the spillway. 

Sediment Management Structures 

Sediment from the site will be managed through a combination of sediment management 
options.  Sediment management requirements, specifications and designs are based on the 
approaches recommended by the International Erosion Control Association (IECA, 2008).  
The sediment control measures include: 

 Sediment fences. 

 Rock or sandbag check dams. 

 Sediment structures.  

The sediment fences and sandbag check dams are not permanent structures and are to be 
constructed during construction or operations as required.   

A sediment management structure is to be constructed downstream of the stormwater dam 
and GSL, upstream of the Thirteen Mile Brook confluence.  It will be constructed with free 
draining materials to collect sediments carried with the stormwater runoff from the site.  

Design details used for the Works Approval application are presented in the Technical 
Specifications (Golder 2017b). The sediment structure is a rock filter that will provide passive 
drainage of water retained in the pond over a period of hours. The design therefore allows 
for the controlled release of inflows to ensure the maximum available storage capacity can 
be maintained within the sediment structure. 

Stormwater diversion measures 

Stormwater diversion bunds will be constructed to support the management of stormwater 
on site.  These are to be constructed with compacted general fill, to nominal heights of 500 
mm and 1:2 (V:H) side slopes, to divert clean stormwater runoff away from possible sources 
of contamination.   

A stormwater management drain will be constructed as a cut-to-fill trench to divert the 
stormwater surface runoff from the GSL upstream catchment areas away from the 
operational areas and into the stormwater dam. 

The stormwater diversion drains are designed to serve as the principal stormwater 
conveyance and surface runoff management system for the landfill site.  The diversion 
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drains aim to maximise the contributing catchment area for the stormwater dam as well as 
minimising the risk of uncontrolled stormwater runoff entering the operational landfill site 
from upslope catchment areas.  The upstream catchment is small and surface runoff 
responses are likely to be sheet-flow runoff during significant storm events.  Details of the 
basis for this design as submitted in the Works Approval application are provided in the 
Hydrology Assessment (Golder 2017f). 

Water collection infrastructure  

Water will be needed for construction activities, dust suppression and for fire-preparedness.  
To meet this requirement, water will need to be harvested from runoff into off-stream and on-
stream dams; the latter being subject to approvals under the RIWI Act. 

Golder (2017f) has undertaken water balance modelling to establish storage requirements.  
A stormwater dam with a total storage capacity of approximately 36 000 m3 (36 ML) at the 
spillway elevation is proposed based on requirements, potential losses and catchment runoff 
yield to assess the reliability of the water storage option over the life of the landfill site.  

The stormwater dam has been designed to store the stormwater runoff from an upstream 
catchment area of 200 ha (east catchment being 135 ha and north catchment being 65 ha) 
in the sub-catchment of the Thirteen Mile Brook (unnamed tributary / ephemeral drainage 
line).  There are also off-stream dams in this catchment on the property that can also be 
used.   

The construction of infrastructure within a creek line will be subject to a Beds and Banks 
permit (s17 of the Rights in Water and Irrigation Act 1914) issued by DWER.  Advice from 
the DWER Swan Region office in October 2019 indicated that these applications would only 
be considered at the conclusion of this Part IV EP Act determination and off-stream dams 
preferred over on-stream dams (on-stream dams as a last option). 

The stormwater dam consists of an engineered fill for the key-in trench and main 
embankment, plus a designed spillway.   The design details for the stormwater dam are 
presented in Golder 2017c.  

Golder completed a flood risk assessment for the creek downstream of the stormwater dam 
to the confluence with the Thirteen Mile Brook Flood modelling for the critical 100-year 
average recurrence interval (ARI) flood event and demonstrated that the proposed 
infrastructure does not pose a flood risk.  More information on this is detailed in the Inland 
Waters section. 

Entrance Way, Access / Egress Roads  

The intersection of the site access road and GSH will be upgraded to meet the requirements 
and approvals from MRWA.  The current design incorporates an eastbound overtaking lane 
and a westbound acceleration lane. This will involve a 385 m (approximately) acceleration 
lane (with a further ~90 m merge) and ~ 180 m slip lane (with approximately 180 m for 
splitting and merging).  The turnoff lane from the east is proposed to be ~ 95 m in total.  
These numbers are from previous design MRWA in-principle approvals; however, these 
lengths may require adjustment depending on further MRWA determination.  The 
development envelope extends 2 km west of the GSL turn-off to ensure any possible 
acceleration lane extension requirements are included within the proposal.  Alkina will re-
engage with MRWA on the appointment of MRWA-approved contractors to construct the 
upgrades once the EPA determination has been finalised. 

A sealed access road from the intersection with the highway to the landfill development area 
will be constructed as part of the works.  The approximately nine-metre-wide property 
access road exists (being wider in most parts). The access road will use an existing 
alignment to minimise disruption to cropping, minimise the removal of remnant vegetation, 



     Great Southern Landfill Proposal 

 

48 
 

maintain a safe geometry for truck movements and align with an existing creek crossing.  
The road pavement will be minimum 4 m wide, sealed to an appropriate standard for regular 
heavy vehicle movements and include 1 m wide shoulders on each side.  The access road 
will be fenced where appropriate to keep livestock and other fauna off the road.   

The previous environmental and existing planning approvals allowed for the access road to 
cut through the bottom corner of the northern remnant bushland to allow the access road to 
swing south-east and travel alongside the bushland within which the Thirteen Mile Brook is 
located. However, by keeping to the existing road alignment mitigates flood risk, reduces 
clearing and minimises potential impacts on natural ecosystems. 

Stream Crossing  

A dual lane creek crossing will be installed on the property across Thirteen Mile Brook to 
enable all weather vehicle access to the landfill.  The crossing will be constructed of 
reinforced concrete box culvert sections to the standard MRWA specification.  

The relevant beds and banks permit for the creek crossing will be obtained from the DWER 
(Water Division) in accordance with the requirements of the RIWI Act.  Advice from DWER 
has already be sought on this matter. 

Other supporting infrastructure 

 Rumble Bars will be bars incorporated into the path of trucks to help with the control 

of debris attached to the tyres.  It will be located to the northwest of the landfill area. 

 A 30 m long calibrated weighbridge will be installed for the weighing of incoming 

material, and where required, outgoing vehicles. 

 Hardstand, office, car park, shed and equipment storage and workshop will be 

located on site, which will include amenity facilities.   

An area of the compound has been set aside for future landfill gas extraction infrastructure, 
which may include a flare and potentially electricity generators.  Landfill gas infrastructure 
will be installed after the commencement of operations to coincide with (sufficient gas 
generation and) the ability to harvest this gas in accordance with landfill gas management 
plan.  

 

2.3.3 Closure and Rehabilitation 

The landfill will be progressively closed as individual landfill cells or portions of the landfill 

reach the ultimate design profile.  These areas will be reshaped to the final landform profile, 

capped, and revegetated.  Closure and rehabilitation measures will be implemented to 

achieve post-closure outcomes / objectives.  This also relates to ESD task items 14, 25 and 

34 as they relate to the Key Environmental Factors: Terrestrial fauna, Terrestrial 

Environmental Quality, and Inland Waters.  The conceptual closure objectives and measures 

are detailed in Golder 2019e (See Appendix 6.3) and the Landfill Management Plan 

(Appendix 6.1).  Additional requirements imposed by DWER during licensing will be captured 

in future revisions of the plan. 

The required outcomes of best practice landfill rehabilitation (Vic BPEM) are to: 

 Consider after use options for the Site 

 Ensure that seepage through the landfill cap is no more than 75% of the anticipated 

seepage rate through the landfill liner 
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 Design and construct the best cap practicable to prevent pollution of groundwater 

and degradation of air quality through the escape of landfill gas 

 Design and construct the most robust cap to ensure that the system will continue to 

achieve the objective in the event of several components of the system failing 

 Progressively rehabilitate the landfill. 

 

2.3.3.1 Post Closure Land Use 

The current goal is to return the land to pre-development land-use – farming activity (grazing 

and cropping). 

 

2.3.3.2 Objectives 

The following closure objectives have been developed for the GSL: 

 The following closure objectives have been developed for the proposed GSL. 

Safe 

 Materials harmful to human health will be buried, encapsulated, and/or remediated 

 Potential attractants to disease vectors and vermin will be buried, encapsulated, or 

removed 

 Final landforms will not pose unacceptable risks to people or fauna 

 Infrastructure will be removed unless agreed to by regulators and transferred to post-

closure landowners/managers. 

Stable 

 Final landforms will be geotechnically and erosionally stable. 

Non-Polluting 

 No deterioration of groundwater quality caused by seepage of recycled leachate from 

the landfill cells and recycled leachate pond  

 No deterioration of downstream surface water resulting from seepage or run off from 

the landform (including sediment) 

 Contaminated soils and groundwater will be remediated as required for the agreed 

post closure land use. 

 

2.3.3.3 Final Landform Concept 

For areas disturbed by landfill activities (i.e. the landfill footprint), the objective of the final 
landform will be to rehabilitate the landform to enable future reuse of the site in accordance 
with the agreed post-closure land use. 

The final landform will be above the natural ground level but designed to tie-in with the 
existing topography of the surrounding area.  It will be free draining and undulating (dome 
shaped) with inclines of 1V:5H, or 20%, whilst the highest point will be approximately 35 m 
above the pre-development ground surface. 
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The indicative final landform at the top of waste level is shown in Figure 4.  As landfill cells 
are completed, they will be progressively capped to reduce infiltration and hence generation 
of leachate. The objective of the landfill closure plan is to ensure the closed landfill is 
effectively capped and tombed to ensure there are no unresolved environmental legacy 
issues.   

 

Figure 4: Indicative final waste landform (Golder 2019e) 

 

The objectives of the capping are to:  

 Minimise infiltration of water into the waste, ensuring that the infiltration rate does not 
exceed the seepage rate through base of the landfill.  

 Provide a long-term stable barrier between waste and the environment in order to 
protect human health and the environment.  

 Prevent the uncontrolled escape of landfill gas.  

 Provide land suitable for its intended after use.  
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The final capping design will be developed prior to commencing capping, but a conceptual 
capping system has been developed for the site, with the intent to achieve the above 
objectives. The conceptual capping detail is illustrated in Figure 5. 

 

 

Figure 5:  Conceptual final capping profile (Golder 2019e). 

 

2.3.3.4 Surface water and sediment management 

The Site is located in the upper reaches of the Thirteen Mile Brook, close to the catchment 
divide with the adjacent Six Mile Brook.  Both watercourses ultimately drain to the Avon 
River.  A small, ephemeral creek is located directly adjacent to the proposed development 
site and flows into the Thirteen Mile Brook approximately 250 m to the south-west of the site. 

The overall surface water and sediment control strategy for closure comprises: 

 Drainage control measures aimed at preventing or reducing soil erosion caused by 
concentrated flows over the final landform (i.e. landform reshaping). 

 Erosion control measures aimed at preventing or reducing soil erosion caused by 
rain drop impact and sheet flow (i.e. landform reshaping, capping and revegetation of 
the final landform surface). 

 Sediment control measures aimed at trapping and retaining sediment on site (i.e. a 
Sediment Management Structure). 

Operational water bodies (e.g. storm water dam, retention ponds) that are no longer required 
will be decommissioned, backfilled, and rehabilitated during the closure works period. 

 

2.3.3.5 Leachate Management 

The operational leachate collection and treatment system, including subsurface drainage 
management measures, will need to be inspected and maintained for as long as the landfill 
is actively generating leachate.  Following this period, the leachate collection and storage 
infrastructure will be decommissioned and removed.  The disturbance footprints will be 
reshaped to align with surrounding contours and will be revegetated.  
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Leachate generation will be reduced through progressively reshaping to the final landform 
shape and capping waste as soon as possible after the final top of waste is achieved. 

The final landform will be reshaped to shed surface water without causing erosion, and along 
with the low permeability capping system, infiltration into the landfill will be minimised to 
reduce ongoing leachate generation. 

2.3.3.6 Revegetation 

Disturbed areas will revegetated with species suitable for the post-closure land use.  For the 

landfill area, this will likely be shallow rooted species (to protect the capping liner) seeded be 

through conventional seeding practices.  Revegetation of areas for black cockatoos will have 

weed control to allow establishment of planted seedlings, with infill planting undertaken 

where needed. 

 

2.3.3.7 Post-closure monitoring and maintenance 

A post closure monitoring and maintenance plan will be developed and refined  in future 

versions of the GSL Closure Plan and will be aligned with closure objectives and completion 

criteria. 

The Vic BPEM Guidelines state that the typical period for aftercare for a putrescible landfill is 

approximately 30 years.  The GSL will, in this early iteration of a landfill rehabilitation and 

closure plan, adopt the Vic BPEM guidance and assume a 30-year aftercare period for 

monitoring and maintenance activities.  This period may be revised—extended or reduced, 

based on the outcomes of such monitoring and maintenance activities and will be captured 

in future iterations of the GSL Closure Plan.  The following areas relevant to the GSL will be 

considered in the post closure monitoring and maintenance plan: 

 Maintenance of landfill cap to address any areas of erosion, restore any depressions, 
and seal and monitor cracks caused by settlement 

 Monitor and maintain revegetation (e.g. reseeding, weed management) 

 Maintenance and operation of leachate collection and treatment system 

 Maintenance and operation of landfill gas extraction system 

 Monitoring of groundwater, surface water, landfill gas, leachate, and settlement. 

On-going monitoring activities for relevant closure aspects are outlined in Table 9 below. 
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Table 9: Post-closure monitoring activities (Golder 2019e) 

Closure 
Aspect 

Completion Criteria Monitoring Activity Frequency Monitoring Equipment/Network 

Surface Water 
Management 

Diversions and 
watercourses erode at a 
rate consistent with 
surrounding surface water 
features. 

Full walk-through of the diversions, as well as 
upstream and downstream reaches, by a 
suitably qualified person to assess: 

 Bank condition, including any piping 

 Bed condition 

 In-stream structures. 

This will include taking photographs at set photo 
points and determining changes over time. 

Annually Established photo points within each 
stream and or diversion, as well as in 
the upstream and downstream 
reaches of the landfill area. 

Quantity and quality of 
streamflow to downstream 
environmental receptors are 
not significantly affected. 

The concentrations of 
contaminants of concern < 
derived risk-based criteria 
(Tier 1, 2 or 31) for the 
relevant future land use. 

Water quality monitoring2 of field pH, total dissolved 
solids (TDS), electrical conductivity (EC), 
temperature, oxygen demand (OD) and 
oxidation reduction potential (ORP). 

Six-monthly during 
closure 
implementation, 
annually thereafter 

Surface water sampling of Thirteen 
Mile Brook (nearby and downstream 
locations to be identified).   

On-site features that remain, if 
applicable, the storm water dam, 
sediment retention dam, retention 
pond. 

Water quality sample collection for lab analysis3 
(pH, EC, TDS, Cations (Ca, Mg, Na, K), 
Anions (Cl, SO4, Alkalinity), N as NO3, NH4, 
nitrite, Total N, TSS, Total P, Total and 
Dissolved Metals 13 metal suite (Al, As, B, Cd, 
Co, Cr, Cu, Fe, Hg, Mn, Mo, Ni, Pb, Zn), 
Acidity). 

Hydrocarbons (suite dependent on site-specific 
analysis of on-site chemicals). 

Laboratory suites may be refined as necessary 
during operation. 

Groundwater 
Management 

Groundwater flow and level 
regimes are similar to pre-

Water quality monitoring of field pH, TDS, EC, 
temperature, OD, ORP and water level. 

                                                           
1 A detailed ecological risk assessment (or similar scope of work) will be completed to establish the source, receptor and pathways for the site-specific contaminants once 
the site is operational. This will allow for the establishment of appropriate screening and risk-based criteria and include justification of the selected assessment criteria 
based on site-specific potential contaminant data. 
2 Water quality sampling will be undertaken by suitably qualified personnel in alignment with Australian Standard AS/NZS 5667.1-1998 (Water Quality – Sampling – 
Guidance on the design of sampling programmes, sampling techniques and the preservation and handling of samples). 
3 All water samples will be submitted to a laboratory with current National Association of Testing Authorities (NATA) accreditation for the analysis undertaken. 
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Closure 
Aspect 

Completion Criteria Monitoring Activity Frequency Monitoring Equipment/Network 

landfill conditions upon 
cessation of operations. 

The concentrations of 
contaminants of concern < 
derived risk-based criteria 
(Tier 1, 2 or 3) for the 
relevant future land use. 

Water quality sample collection for lab analysis (pH, 
EC, TDS, Cations (Ca, Mg, Na, K), Anions (Cl, 
SO4, Alkalinity), N as NO3, NH4, nitrite, Total N, 
TSS, Total P, Total and Dissolved Metals 13 
metal suite (Al, As, B, Cd, Co, Cr, Cu, Fe, Hg, 
Mn, Mo, Ni, Pb, Zn), Acidity). 

Hydrocarbons (suite dependent on site-specific 
analysis of on-site chemicals). 

Laboratory suites may be refined as necessary 
during operation. 

Six-monthly during 

closure 

implementation, 

annually thereafter 

Existing monitoring wells: MB04, 

MB05, MB06, MB10, MB11, MB12, 

GMB05, GMB03 MB13*, MB14* and 

GMB06*. 

*Bores may be destroyed during 

landfill construction thereby additional 

monitoring wells may be required. 

Ground Gas No exceedances of the 
relevant Landfill Gas Action 
Levels, as per Vic BPEM, 
Table 6.4.  

Monitoring of the performance of the gas extraction 
and destruction system4.  As a minimum, the 
following monitoring is anticipated on the 
landfill areas: 

 Flare operation 

 Gas flow rate 

 Oxygen content 

 Methane content 

 Moisture content 

 Temperature. 

The monitoring locations and frequency will be 
determined by the landfill gas contractor. 

Six-monthly during 
closure 
implementation, 
annually thereafter 

The gas management and control 
systems installed during the 
operation of the site will continue to 
operate during the post-closure 
period until the active gas generation 
phase is completed.  The landfill gas 
monitoring program established 
during the operation of the site will 
serve as the basis for routine 
monitoring in the post-closure period. 

The following minimum locations will be monitored 
for fugitive emissions: 

 Landfill surface final cap – around the 
capped surface and around penetrations 
through the capped surface 

 Landfill surface intermediate cover area – 
around the covered surface and around 
penetrations through the covered surface 

 At the landfill gas flare. 

                                                           
4 Ground gas monitoring will be undertaken by suitably qualified personnel. Relevant guidance on the requirements for design of sampling programmes and sampling 
techniques will be adhered to. 
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Closure 
Aspect 

Completion Criteria Monitoring Activity Frequency Monitoring Equipment/Network 

The monitoring locations and frequency will be 
determined by the landfill gas contractor. 

Stability Capping integrity remains 
intact. 

Waste slopes are not 
steeper than 1V:5H for the 
final landform. 

Embankment slopes are not 
steeper than 1V:3H for long 
term conditions 
(embankments that may be 
present for > 20 years). 

Comparative LiDAR assessment and or survey and 
aerial photograph analysis to assess landform 
settlement. 

Annually for years 1 
– 10, biennially 
thereafter if trend 
towards stability 
demonstrated by 
year 10 

Annual LiDAR pickup, survey and 
aerial photography of all closure 
landforms including the waste area 
and critical surface water diversions. 

Erosion Erosion rate at any point on 
a slope does not exceed 
the target threshold 
average rate by more than 
100%. 

Drone survey of all rehabilitated slopes to assess 
changes in elevation from CQA survey and 
therefore estimate soil loss rates over time. 

Visual assessment of high-risk slopes to ground 
truth soil loss estimates from survey data. 

Annually for years 1 
– 10, biennially 
thereafter if trend 
towards stability 
demonstrated by 
year 10 

 

Visual inspection of areas of sheet, rill or gully 
erosion and estimate peak erosion rates by: 

 Recording rill and gully abundance, width 
and depth 

 Recording any areas (and extent) of 
sediment wash-off at the toe or immediately 
downstream of rehabilitated slopes. 

Annually for years 1 
– 10, biennially 
thereafter if trend 
towards stability 
demonstrated by 
year 10  

Established photo points at areas of 
observed erosion to document 
changes over time. 

Revegetation Vegetation cover over time 
to be within tolerance range 
for key parameters (as 
compared to selected 
reference site/s, depending 
on the required post-closure 
land-use 

Vegetation assessment of rehabilitation monitoring 
plots and analogue sites of: 

 Species richness 

 Species composition 

 Ratio of native to introduced species. 

Annually for years 1 
– 5, biennially for 
years 6 – 10, 
triennially thereafter 

Monitoring plots and photo points will 
be established in both off-site 
reference areas and rehabilitated 
areas of the landfill footprint  
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2.4 LOCAL AND REGIONAL CONTEXT 

Allawuna Farm comprises of Avon Locations 4869, 5931, 9926, and 26934 (~1,511 ha).  
The landfill infrastructure will be located within the 1157 ha Lot 4869.  The proposal 
development envelope and footprint will occupy approximately 136 and 84 ha respectively.   

Allawuna Farm is located on the southern side for the GSH approximately 80 km from Perth 
and 20 km by road from the town of York, near the western edge of the Shire of York 
boundary, Western Australia. The Allawuna Farm is principally a broad-acre cereal cropping 
and livestock property.  Approximately 30% of the Allawuna Farm is uncleared native 
bushland (in multiple patches and riparian areas), with the remainder being cleared 
farmland.  

Figure 6 provides local context to the development site.   

The proposed landfill is located in a remote rural area (more than 1.8 km from the nearest 
residence), which combined with the intervening landform and vegetation provides a 
considerable buffer minimising impacts to visual and landscape amenity.   

The surrounding properties to the east and south are agricultural while the Wandoo National 
Park (WNP) is located along the western edge of the Allawuna Farm.  Remnant vegetation 
within the northern boundary separates the landfill from the GSH. 

The separation distance from the landfill and leachate infrastructure to sensitive receptors 
are reflected in Table 10: 

Table 10: Proximity of landfill infrastructure to sensitive receptors. 

Receptor Separation 
Distance (m) 

Comment 

Nearest neighbour boundary 
fence 

  600 m East of GSL 

Nearest Neighbouring 
Dwelling 

>1,8 km North-east  

York (town site) > 15 km  
 

  20 km 

Direct distance from GSL development envelope. 
 
Distance by road from the Allawuna Farm turnoff 

Mount Observation Picnic 
Area  

  4.4 km West-north-west 

Wandoo National Park (WNP)   1,000 m West 

Wambyn NR > 2 km East-north-east 

St Ronan NR > 3.2 km North  

Avon River ~ 16 km East, however, the Thirteen Mile Brook flow path is 
over 40 km flowing north via the Warranine Brook and 
Clackline Brook then east via Spencer Brook before 
draining into the Avon near the Spencer’s Brook town 
site. 

Aboriginal Heritage Site:   700 m West, site associated with Helena River 

Helena River catchment   1,000 m P1 Public Drink Water Catchment area in the adjoining 
catchment (W), which coincides with the WNP 

St Ronan’s Well ~ 2.5 km North of the GSH in an adjacent catchment. 

Leachate Pond to Thirteen 
Mile Brook 

  310 m East 

Landfill to Thirteen Mile Brook   350 m East 

Declared rare flora   1.24 km  NW of the development site (Lechenaultia laricini) 
listed as endangered under EPBC Act 

Threatened fauna     0 m Black cockatoo habitat present on site 
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Receptor Separation 
Distance (m) 

Comment 

Kojedda swamp (wetland of 
significance) 

  21km  NW of GSL 

 

 

Figure 6: Local context map (within indicative separation distance to receptors) 

The EPA Guidance for the Assessment of Environmental Factors: Separation Distances 
between Industrial and Sensitive Land Uses (No.3, EPA, 2005) requires a minimum 
separation between landfill activities and a single residence of 150 m.  The guideline also 
requires a separation distance of 500 m to any subdivision development.  Future subdivision 
is unlikely given the rural location of the landfill.  Regardless, the internal 600 m buffer on the 
property will be owned by the proponent and can be maintained against any future 
development in the area. 

The Mount Observation Picnic area within the WNP, while not classified as a sensitive 
receptor under the EPA guidelines, is identified as an area of local amenity.  It is located 4.4 
km from the proposed landfill footprint and is not visible from the picnic area (noting the 
views face east towards Perth), or the picnic access road (also see topographical profile in 
Figure 33). 

The bush on the northern part of Lot 4869, abutting the GSH, has a Soil Conservation Notice 
imposed on it minimise land degradation (mainly salinity) risk.  This bush connects to the 
WNP to the west, which is contiguous with the Jarrah forest.  
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The freehold land in the vicinity is zoned for agriculture while the adjoining Crown land has a 
designated purpose of conservation.   

 

 

2.4.1 Climate overview 

Rainfall 

According to the Bureau of Meteorology (York weather station 10311), the area experiences 
a mean annual rainfall (1999-2018) of 398 mm where the majority of the rain falls between 
May and September.  The York weather station is located approximately 15.5 km northeast 
of the development site.  However, according to Golder 2017f, a steep rainfall gradient exists 
across the region; declining west to east and south to north.  Baker’s Hill (BOM site: 010244) 
rainfall is considered to better represent the rainfall for the site.  It experienced a mean 
average rainfall 598.9 mm for the period 1964 to 2019.  Golder used SILO (Scientific 
Information for Land Owners) daily climate information for the surface water assessments, 
with a median annual rainfall of 589 mm.   

Infrastructure design has considered short-duration rainfall events.  The Rainfall intensity-
frequency-duration is discussed in the Inland Waters section and detailed in the Golder 
reports (Golder 2017f and Golder 2019d). 

 

Evaporation 

Golder (Golder 2017f and Golder 2019d) used SILO datasets of long-term estimated daily 
evaporation (Class A Pan) for the landfill site for surface water assessments.   Actual 
evaporation from open water in dams often differs from pan evaporation based on the size of 
storage areas, and the effect of heat storage. Estimating the quantities required relies 
heavily on adequately estimating the evaporation loss demand. An existing coefficient was 
used to determine evaporation from a dam using Class A pan evaporation.  The annual 
Class A Pan evaporation from the SILO dataset is 1,813 mm while the estimated average 
annual dam evaporation for the site is approximately 1,415 mm.   

 

Temperature 

The mean maximum temperature is 25.6 oC (1996-2018) with the hottest monthly average 
recorded in January (34.2 oC) and the coldest in July (17.1 oC).  The mean minimum 
temperature recorded is 9.5oC; the highest is in February (16.5 oC) and the lowest in July 
(3.8 oC).  

 

Winds 

Winds in summer are predominantly easterly to southerly in the morning while easterly, 
south-easterly to southerly and westerly in the afternoon.  Winds are lighter in winter, 
predominantly northerly and westerly in the morning, and similar wind direction but stronger 
westerlies in the afternoon as illustrated in the wind roses in Figure 7 below (sourced from 
the Bureau of Meteorology website for York). 
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January 9am York wind rose (1996-2019) January 3pm York wind rose (1996-2019) 

              

July 9am York wind rose (1996-2019)  July 3pm York wind rose (1996-2019) 

Figure 7: Prevailing morning and afternoon winds (summer and winter) for York (BoM 
website) 

 

The nearest residential receptor is located more than 1.8 km in a north-easterly direction.  
The prevailing winds do not blow directly in this direction from the proposed landfill, meaning 
that the wind does not amplify the pathway for odour, dust, noise emissions in that direction. 
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3 STAKEHOLDER ENGAGEMENT 

 

3.1 KEY STAKEHOLDERS 

The EPA identified the following Decision Making Authorities (DMA) for the project: 

 Minister for Water (Rights in Water and Irrigation Act 1914) 

 Chief Executive Officer, Department of Biodiversity, Conservation and Attractions 
(Biodiversity Conservation Act 2016) 

 Chief Executive Officer, Department of Water and Environmental Regulation 
(Environmental Protection Act 1986) 

 Chief Executive Officer, Shire of York (Planning and Development Act 2005) 

Other key stakeholders identified include: 

 Department of Primary Industries and Regional Development (DPIRD) 

 Department of Planning 

 Department of Fire and Emergency Services (DFES) 

 Main Roads WA 

 Local Bushfire Brigade 

 Local businesses (aquaculture)  

 Potential suppliers & contractors during construction and operation 

 Tenants who farm the site  

 Neighbours 

 Avon Valley Residents Association 

 York Residents & local schools  

 Local Environmental Groups, e.g. Talbot Brook Land Management Association 

 Birdlife Australia 

 Waste generators and the wider waste industry  

3.2 STAKEHOLDER ENGAGEMENT PROCESS 

The engagement of stakeholders during the life of the proposed landfill has been ongoing 

since 2012 when SITA made the first application for the works approval with the then 

Department of the Environment and Conservation (DEC), and through the planning approval 

processes (two JDAPs, with their corresponding local government RARs (Responsible 

Authority Reports) and two SAT (State Administrational Tribunals).   
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Proposal specific analysis of stakeholder influence / interest has been undertaken by Alkina 

as part of a detailed program of engagement for the EPA referral process. A wide range of 

stakeholder information has been sourced through a combination of reviewing of SITA 

records for community and stakeholder engagement and undertaking a desktop research of 

local environmental, political and social changes since SITA stopped tracking engagement 

activities.   

Alkina conducted a preliminary stakeholder identification process, with comprehensive 

stakeholder mapping (with an analysis of stakeholder influence/interest). Alkina has 

undertaken a detailed program of engagement based on its findings of local government 

engagement by stakeholders, previous engagement with DWER & the last proponent by 

residence associations and other stakeholders. Direct contact has been made with a mind to 

obtain further input on areas of relevant to the ERD process.  

This is detailed in the Table 11 and involves formal letters, phone calls and invitations to 

meetings with DMA’s, local stakeholders and focused on areas of interest as established by 

the stakeholder strategy.  

The SAT conditions listed a need for a consultation working group to be established prior to 

the landfill starting its tipping operation. During the course of the stakeholder engagement 

Alkina has identified interested parties but we are not far enough down the approvals or 

planning process to set up such a group. 

 

3.3 STAKEHOLDER CONSULTATION 

There have been multiple stakeholder consultation initiatives undertaken in the past during 

the planning and environmental approvals with public request submissions raised by various 

bodies every other year since 2013.  These have been supplemented by the consultation 

activities tabled below: 
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Table 11 : Stakeholder consultation 

Stakeholder  Date 
Raised by 
whom Issues & topics Proponent response or outcome 

York Volunteer 
Emergency 
Services   
 

6 Sept 2019 
(Letter) 
 
15 October 
2019 (letter) 

Alkina  Letter sent to provide an update on the 
proposal. 
Contact officer in charge for feedback 
on Fire Management Plan (not required 
until landfill is licenced). 

No Response Received.  

Main Roads WA – 
Wheatbelt Region 

Various 
(email) 
Aug – Sept 
2019 
 

Alkina Engagement with the Regional Manager 
and Environmental Officer on the 
following items: 

- 2017 Proposal update.  
- Level of design required for civil 

works.  
- Access requirements regarding 

Flora and Fauna Survey. 

Obtained access to enable roadside surveys. 
100% design drawings confirmed and provided to verify they 
were the latest, together with vegetation survey supporting 
information. 
MRWA will require Alkina to submit the name of a MRWA 
approved civil contractor upon the award of the tendered 
contract with the relevant forms for this civil works. 

DWER, Licensing 
and Approvals, 
including Director, 
Regulatory 
Services 

Various, 
meetings 
(2017-2019) 

Alkina Progression of works approval 
application for Great Southern Landfill. 

Project scoping, clarification of application and projected 
assessment completion.  At meeting in January 2019, the 
draft works approval and decision report was likely to be 
referred to Alkina for comment in late February 2019 prior to 
the issue of the instrument. 

DWER - Director, 
Regulatory 
Services 
(Licencing and 
Approvals)   

30 Aug 2019 
(letter) 
 
19 Sept 
2019 
(response 
letter) 

Alkina  Use of risk assessment framework to 
determine potential impacts to nearby 
sensitive receptors (for Inland waters) 
(ESD, Item 29d) 

DWER confirmed use of framework outlined in the 
Guidance Statement: Risk Assessments (February 2017) as 
being suitable for the purpose specified in the ESD.   
 
Current works approval application on hold pending 
outcome of EPA Part IV process (244 day count). 
 
At that time there was no current request for further 
information from the DWER regarding the landfill submission 
since December 2017. 

Shire of York, CEO 
and Executive 
manager 
Infrastructure and 
Development 

Various - 
30 Aug 2019 
(letter) 
19 Sept 
2019 
(letter) 

Alkina Meet with Shire representatives to 
discuss matters raised with EPA during 
scoping phase of ESD, including 
groundwater, flooding, dust, Biosecurity, 
climate change and sustainability, state 
government enforcement of 

Met with Shire representatives on site on 3 October 2019 to 
address their EPA comments and provide context to the 
proposed operation, including inter alia, the updated Traffic 
Impact Statement.  No further issues were raised by the 
Shire at the time. 
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Stakeholder  Date 
Raised by 
whom Issues & topics Proponent response or outcome 

 
3 Oct 2019 
(site visit) 
 
 

management plans and rehab, Traffic, 
Bushfire & hydrological risk to Helena 
River Catchment. 
 
Also invited representatives to attend a 
site visit. 

York Volunteer 
Emergency 
Services -  

6th Sept 
2019 & 15th 
Oct 2019 

Alkina  Contact officer in charge for feedback 
on Fire Management Plan (not required 
until landfill is licenced). 

No response yet 

Chief Bushfire 
Control Officer 
DFES 

pending Alkina  Fire Breaks and other issues. See York 
volunteers Emergency Services. Fire 
Management Plans once the site 
becomes operational 

  

Neighbouring 
farmer. 

Oct-19 Alkina  Fire Breaks and other issues. See 
DFES York volunteers.  

Responded with no firm outcome 

Shire of York 
Ranger 

Nov-19 Alkina  Meeting request regarding fire breaks  No reply yet 

Regional Director, 
Department of 
Primary Industries 
and Regional 
Development WA 
(Wheatbelt 
Region) 

 
Various 
between 
Aug –Dec 
2019 
(letters and 
emails) 
 

Alkina Biosecurity risk presented by landfills. 
Sought confirmation on position 
previously provided to DWER in 
February 2016. 
Potential loss of organic certification 
because of the proposed landfill. 
Aquaculture industries in the vicinity of 
the proposed landfill. 

DPIRD responded on 11 February 2020.  DPIRD maintain 
previous advice presented to DWER in 2016 for the 
proposed was still relevant.  No evidence of impacts (based 
on their experience at their Katanning Research Centre 
adjoining the local landfill). 
Nearest registered aquaculture enterprise is located near 
the town of York, approximately 16 km east, in an upstream 
catchment – list of registered site on 16 October 2019. 

Dept of Health (pending) Alkina  Seek to obtain confirmation of position 
previously provided to DWER from 22nd 
April 2015 (i.e. "No objection to landfill" 
as long as water monitoring is 
undertaken prior and during the landfill's 
operation). 

  

Regional Manager, 
Parks and Wildlife, 
Swan Region, 
Department of 
Biodiversity 

Sep – March 
2020 
(letters, 
emails) 

Alkina Fire 
Feral animals 

DBCA provided information on feral animal management, 
Catchment Road and Wandoo NP and conservation values. 
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Stakeholder  Date 
Raised by 
whom Issues & topics Proponent response or outcome 

Conservation and 
Attractions 

Regional Manager, 
Swan Avon 
Region, DWER 

Various 
Sep – Oct 
2019 
(letters, 
emails and 
meeting) 

Alkina Beds and Banks permits 
Groundwater and hydrology 

Met with DWER on 11 October 2019 and discussed 
requirements for Thirteen Mile Brook crossing, on-stream 
and off-stream dams.  Preference for off-stream dams.  
Supportive of sediment pond to reduce effects of erosion. 
No active groundwater extraction in the vicinity of the landfill 
in Thirteen Mile Brook. 
 

Local community 
member 

26th Aug 
2019 

Alkina  Feral & Vermin Management plans We have developed a Feral & Vermin management plan 
which is a live document with input from DBCA. 

Bee Keeper 
(apiarist) 

Dec 2019 (in 
person) 

Alkina Confirm that the ongoing use of the land 
for placement of hives is ok. 

 Will continue to use the site for apiary. 

Farm Gamekeeper 
& recreational 
shooter 

20th Aug 
2019 (in 
person) 

Stakehold
er 

Feral pigs are currently crossing from 
the private property in the east into 
Allawuna farm and entering from the 
State & National parks to the West. A 
close working relationship exists 
between the State Park Ranger and the 
games keeper who has shot &/or 
trapped nine feral pigs (estimated during 
the June & July period). 

Feral animal management plan developed which is a live 
document. It incorporates ongoing pest controls. 
 
Farm game keeper will continue with pest management. 

Black Cockatoo 
Project Co-
ordinator, Birdlife 
Australia WA. 

Nov 2019 
(emails and 
phone calls) 

Alkina Data on presence of black cockatoo 
habitat (specifically roosting and nesting 
sites) in the vicinity 
Nesting boxes 

Confirmed no records of roosting or breeding within 12 km 
of the proposed facility.  Nearest roost / nesting is 16 km W 
of the proposed landfill. 
Recommended using SJ Landcare’s Cockatubes is planning 
to install nesting boxes; however, it may not be necessary if 
natural hollows are plentiful in adjacent reserves and bush. 

 Avon Valley River 
Association 
(AVRA), York  

27th Sept 
2019 & 15th 
October 
2019 

Alkina  Hydrogeology Technical statement Sept 
2017 Rock water Pty Ltd requested 
extra fieldwork as per July 2017 rock 
water & Peer review. 

Replied as acknowledged receipt with comments pending. 

Farmers who 
currently lease 
Allawuna farm 

6th Dec 
2018 
(meeting) 
 

farmer Planting for harvest on the small plot of 
land allocated for the initial landfill cell. 
Lease agreements and ongoing right of 
access to farm the wider landholding 

Reassurance that we would allow the planting & gathering of 
the 2018 & 2019 seasons harvest and the ongoing lease of 
the wider surrounding farmland for ongoing agricultural 
actives.  
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Stakeholder  Date 
Raised by 
whom Issues & topics Proponent response or outcome 

 
 
6 Jan 2020 
 
 

 
Feral animals 

 
 
Notified Alkina (by phone) on 6 January 2020 they had shot 
8 young foxes on the property. 

Talbot Brook Land 
Management 
Association Inc 

3 Oct 2019 
(letter) 

Alkina  rivercare plan with DoW for 13 Mile 
Brook 

Email addresses not working. Sought to updated contact 
details. 

 EPA   Oct 2019  Alkina 
 Application to amend Proposal name 
and development boundaries.  S43A approved on 7 February 2020 

 EPA  7 May 2020  EPA 
 Feedback from DMA’s provided for 
consideration in to draft 

 Response has been tabled and included as Appendix 7.7.  
The response document also specifies amendments made 
to the ERD as part of this consideration. 
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4  ENVIRONMENTAL PRINCIPLES AND FACTORS 

4.1 PRINCIPLES 

The EP Act principles have been considered as part of this development.  These 

considerations are tabled below: 

Table 12: Consideration of EP Act Principles 

Principle Consideration 

 
1. The precautionary principle  
 
Where there are threats of serious or 
irreversible damage, lack of full scientific 
certainty should not be used as a reason for 
postponing measures to prevent 
environmental degradation.  
In application of this precautionary principle, 
decisions should be guided by:  
a) careful evaluation to avoid, where 
practicable, serious or irreversible damage to 
the environment; and  
b) an assessment of the risk-weighted 
consequences of various options.  
 

 

Design of the facility is specific to the site.  
Multiple investigations and surveys have been 
conducted as part of this process to prevent 
environmental degradation.  This includes: 

 Infrastructure siting to avoid bushland 
clearing, ensuring mainly paddock trees 
being cleared are not environmentally 
significant. 

 specific design to current best practice 
with a composite lining system to be 
installed under independent third-party 
quality assurance programme. 

 ensuring an appropriate separation 
distance to sensitive receptors 

 assessing the risks of the identified key 
factors, and presenting subsequent 
management regimes to avoid, mitigate 
and monitor potential emissions and 
discharges 

2. The principle of intergenerational equity 
 
The present generation should ensure that the 
health, diversity and productivity of the 
environment is maintained and enhanced for the 
benefit of future generations 

Management of waste requires a multi-facet 
approach, including recycling and re-use, 
energy recovery, as well as landfills of residual 
waste streams.  The proponent is a key player 
in all of these strategies in WA. The need for 
landfills will remain irrespective of new 
technologies.  Previously undertaken strategic 
reviews undertaken in 2012 have forecasted 
that 20- 60 million tonnes of landfill capacity will 
be needed to manage future generation needs. 
 
This proposal is based on current best practice 
design, operating and monitoring to ensure 
there are no environmental legacy issues with 
which no future generations will need to 
contend. 

Principles relating to improved valuation, pricing 
and incentive mechanisms. 
 
(1) Environmental factors should be included in 
the valuation of assets and services. 
(2) The polluter pays principles – those who 
generate pollution and waste should bear the 
cost of containment, avoidance and abatement. 
(3) The users of goods and services should pay 
prices based on the full life-cycle costs of 
providing goods and services, including the use 

The location of the proposed landfill has been 
selected through an exhaustive process to 
ensure the most appropriate environmental 
setting.  Characteristics of the site have 
informed the design to ensure effective 
containment of the wastes for both the short-
term and long term. The facility is designed and 
will be operated to avoid discharges and 
emissions to the environment.  Strategies and 
contingency plans have been developed to 
detect and manage any potential pollution 
causing activity. 
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Principle Consideration 

of natural resources and assets and the ultimate 
disposal of any waste. 
Environmental goals, having been established, 
should be pursued in the most cost effective 
way, by establishing incentive structure, 
including market mechanisms, which enable 
those best placed to maximise benefits and/or 
minimise costs to develop their own solution and 
responses to environmental problems. 

 
The State government imposes a levy for 
landfilling of wastes generated from within the 
Perth metropolitan, as a disincentive to landfill 
(landfilling be a last resort).  Even in a circular 
economy, there will be losses where it is not 
economically feasible to reuse, with disposal the 
last option.  Alkina is part of a parent company 
that embraces all options of waste avoidance, 
management re-use / recycling initiatives. 
 
In a free-market society, Alkina will provide an 
environmentally acceptable landfilling alternative 
as required by future demand. 

4. The principle of the conservation of biological 
diversity and ecological integrity. 
 
Conservation of biological diversity and 
ecological integrity should be a fundamental 
consideration. 

The design and operation of the landfill is 
informed by multiple investigations for the site to 
ensure that biological diversity and ecological 
integrity of the site is not compromised.  This 
has included specific flora, vegetation and fauna 
assessments for threatened species, vegetation 
condition and feral animals.  Mitigation 
measures have been developed so as not to 
compromise biodiversity or ecological integrity. 

5. The principle of waste minimisation. 
 
All reasonable and practicable measures should 
be taken to minimise the generation of waste 
and its discharge into the environment. 

Alkina’s parent company is the largest private 
WA-owned waste company in WA, undertaking 
extensive recycling initiatives in both the 
construction and demolition and commercial and 
industrial sector at its multiple facilities across 
the State.  The levy on waste provides further 
incentive to maximise re-use and recycling.  The 
parent company is also a large part of the 
supply chain in the Rockingham waste to energy 
plant, demonstrating its proactive position in 
managing wastes in the most environmentally 
and economically sound manner. 
 
The materials used for the construction will also 
involve minimum wastage based on detailed 
design. 
 
The management of the wastes will follow 
current best practice initiatives outlined in the 
management plans to minimise risk of 
emissions and discharges from the premises, 
which will also include active monitoring. 
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4.2 KEY ENVIRONMENTAL FACTOR 1: FLORA AND VEGETATION  

4.2.1 EPA objective 

To protect flora and vegetation so that biological diversity and ecological integrity are 

maintained 

 

4.2.2 Policy and Guidance 

The following policies and guidance has been considered in the preparation of this section: 

EPA Policy and Guidance 

 Statement of Environmental Principles, Factors and Objectives (EPA 2018) 

 Environmental Factor Guideline: Flora and Vegetation (EPA 2016) 

 Technical Guidance: Flora and vegetation surveys for environmental impact 
assessment (EPA 2016) 

 Instructions for the preparation of data packages for the Index of Biodiversity Surveys 
for Assessments (IBSA) (EPA 2018) 

 Guidance Statement No. 6: Rehabilitation of Terrestrial Ecosystems (EPA 2006) 

Other policy and guidance 

 WA Environmental Offsets Policy (Government of Western Australia 2011)  

 WA Environmental Offsets Guidelines (Government of Western Australia 2014 

 

4.2.3 Receiving Environment 

The landfill development envelope will be confined to Part of Lot 4869 and part of the GSH 

road reserve for the upgrade to the GSH intersection.  The development envelope covers 

~137 ha.  Alkina has included a minor buffer around the disturbance area to form the 

development envelope.  These boundaries were reduced after approval from the EPA to 

ensure consideration was given to the extent of the development only (which also required 

the inclusion of works associated with the upgrading of the GSH entry intersection to meet 

MRWA requirements).   

The development footprint (total disturbance area) covers an area of approximately ~84 ha.  

This includes the existing road infrastructure and paddocks.  Details of the proposed 

infrastructure in provided in the Proposal Description section.  The proposed landfill covers 

approximately 36 ha.  

The development footprint area was selected purposefully as it is predominantly cleared for 

cropping and grazing (approximately 98.55 % described as degraded).  Consequently, the 

extent of native vegetation in the footprint is extremely limited with only scattered marri and 

wandoo trees as well as a small number of flooded gum and sheoak trees. The understorey 

of the development footprint within Lot 4869 comprise of introduced cropping and grazing 

species and devoid of native vegetation.  It is considered to be of low fauna habitat value by 

various assessments (see below), including the EPA in 2013. 
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The proposed area to be cleared within Lot 4869 has been determined by vegetation 

mapping to be approximately 4.5 ha (represented mainly by isolated and scattered paddock 

trees). The development envelope boundary has actively avoided including large patches of 

remnant vegetation.  For instance, excluding the ‘D-shaped’ remnant between the northern 

borrow pits and remnant bushland in the northern parts of the property.  Where possible, the 

alignments will be refined at the time of construction prior to clearing to minimise clearing 

(e.g. have a road divert around a mature tree as opposed to going straight through it). Where 

the taking (clearing of any flora / trees) can be avoided, this will be done. 

Development works on the GSH and associated road reserve are to upgrade the site access 

and egress to minimise traffic disruption.  The planning approval stipulates the requirement 

to upgrade the GSH at the landfill access point.  This will involve the clearing of less than 

one hectare (estimated 0.5 ha) as part of any required upgrade to the highway to enable 

traffic to continue passing while vehicles turn into and out of the facility.  The upgrades will 

be undertaken in accordance with the requirements specified by Main Roads.  Table 13 

provides a summary of the site characteristics and the development relationships. 

Table 13: Summary of relationship between development envelope, footprint and vegetation 

Element Lot 4869 GSH and road 
reserve 

Total 

Development envelope (ha) ~ 132 ~ 5 ~137 

Development footprint (ha) ~ 82.7 ~ 1.3 ~ 84 

Potential clearing (ha) ~ 4.5 ~ 0.5 ha ~ 5 

 

In determining potential impacts to vegetation and flora, several biological surveys have 

been undertaken to support database searches.  Table 14 below identifies the reports which 

have been primarily relied upon for information in this section.  All of these studies / surveys 

were in accordance with the EPA’s technical Guidance – Flora and Vegetation surveys for 

Environmental Impact Assessments. 

Table 14: Reports and studies undertaken that have principally informed this section. 

Reference  Report Comments Location 

Emerge 
2020a 

Reconnaissance Flora and 
Vegetation Assessment, 
Part Lots 3060, 4869 and 
29259 Great Southern 
Highway, Saint Ronans, 
Emerge Associates, Perth 
January 2020. 

Vegetation and flora assessment 
covering the area potentially disturbed 
as part of the GSL development 

Appendix 2.6 
and IBSA 
Appendix 2.1 
 
 
 
 
Appendix 2.7 
and IBSA 
Appendix 2.2 
 
 
 
 
Appendix 2.8 
and IBSA 
Appendix 2.3 
 
 
 
 
 

Emerge 
2020b 

Baseline feral animal 
survey.  Part Lots 3060, 
4869 and 29250 Great 
Southern Highway, Saint 
Ronans (EP19-091(02)), 
Emerge Associates, 
January 2020. 

Baseline feral animal survey completed 
between August and October 2019 by 
Emerge Associates and Zootopia using 
camera traps to fulfil ESD requirement 
task 9d. 

Emerge 
2020c 

Black Cockatoo Habitat 
Tree Assessment - Part 
Lots 3060, 4869 and 29250 
Great Southern Highway, 
Saint Ronans (EP19-
091(02) 005A), Emerge 
Associates, January 2020. 

Resurvey of potential black cockatoo 
habitat trees within the proposal area 
by:  
inspecting hollow trees previously 
surveyed, and 
conducting targeted surveys of habitat 
trees; and determine extent of habitat 
trees within the development footprint. 
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Reference  Report Comments Location 

ENV 2012 Allawuna Landfill 
Vegetation and Fauna 
Assessment, ENV Australia 
Pty Ltd, Perth, October 
2012. 

Level 1 Fauna and vegetation 
assessment for Lot 4869 prepared for 
Bowman & Associates.  

 
Appendix 
2.10 
 
 
Appendix 2.9 
 
 
 
 
Appendix 
2.13 
 
Appendix 
2.12 

ENV 2013 Flora, Vegetation and 
Fauna Assessment, 
Allawuna Roadside, ENV 
Australia Pty Ltd, Perth, 
March 2013 

Level 1 Fauna and vegetation 
assessments for GSH road reserve 
prepared for Bowman & Associates.  
Fauna assessments focused on Black 
cockatoos. 

Golder 
2017o 

Works Approval – desktop 
assessment, Golder, Perth, 
July 2017 

Provides review of previous studies 
undertaken (including ENV 
assessment) 

Golder 2018 Tree survey to support 
Native Vegetation Clearing 
Permit application for the 
proposed Great Southern 
Landfill 

Assessment of black cockatoo habitat 
trees to support the clearing application 
in line with the works approval 
application 

 

Alkina commissioned Emerge Associates (Emerge) to conduct a Reconnaissance Flora and 

Vegetation Assessment during spring 2019.  Emerge was provided the information collected 

from previous studies to form their assessments.   

The Emerge study area covered approximately 163 ha.  The Emerge 2019/20 study area 

extended in many areas beyond the development footprint.  This was mainly to ensure areas 

associated with access roads scenarios were described and assessed.  For instance, a 

much larger area along the GSH was surveyed to describe vegetation in case MRWA 

require additional works beyond the previously approved in-principle design (e.g. if the 

length of acceleration lane needs lengthening).  The development footprint in the GSH road 

reserve is expected to be 1.3 ha (which includes the road).  A wider area was also surveyed 

along the access road within Lot 4869 to identify assets of conservation significance to 

consider road alignment options.  This is because the original SITA design proposed to use 

a road alignment that would require cutting through the bottom corner of the Soils 

Conservation Notice remnant in the north of Lot 4869 and running next to the Thirteen Mile 

Brook bushland to get to the landfill instead of using existing farm road alignments. The 

Emerge report (Emerge 2020a) provides the environmental context, methods, results, 

discussions and conclusions in relation to flora and vegetation for the study area.  While 

nothing of significance was found, the road will realigned away from the corner and the 

Thirteen Mile Brook vegetation to avoid environmental impacts and logistical benefits (by 

using the existing alignment).    

The foreshore vegetation along the Thirteen Mile Brook within the reach of the landfill 

development was also described by Emerge as this will be the receiving environment for any 

potential leachate emissions or discharges. 

Figure 8 reflects the extent of the survey area associated with the development envelope.  

The survey boundary is in red.  The cadastral boundary shown in black. 

The vegetation has been described at both a regional association and local community level, 

including threatened species and communities, and other significant vegetation. 
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Figure 8: Biological survey area undertaken by Emerge the 2019 for the potential impact assessment.  
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Figure 9: Regional vegetation context in relation to survey site (Emerge 2020)
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4.2.3.1 Regional vegetation 

Native vegetation is described and mapped at different scales in order to illustrate patterns in 

distribution.  The Interim Biogeographic Regionalisation of Australia (IBRA) divides the 

south-west of Western Australia into a number of sub bioregions. The GSL is located in the 

within the Northern Jarrah Forest subregion of the Jarrah Forest bioregion which is 

characterised by Jarrah-Marri forest on laterite gravels and woodlands of Wandoo-Marri on 

clayey soils in eastern parts. The Northern Jarrah Forest incorporates the area east of the 

Darling Scarp, overlying Archaean granite and metamorphic rocks.  Figure 9 provides the 

development in the context of the regional vegetation types within a 10 km radius.  A 

summary of the broad vegetation types is provided in Table 15.  

Table 15:  Summary of broad vegetation types as the apply to the study area 

Broad vegetation types Pre-European (ha) Current (ha) Remaining % 

IBRA N Jarrah Forest 1,898,780.73 1,107,965.05 58.5 

Bannister 4 Veg Assoc 208,679.38 78,928.86 37.8 

 

Emerge (2020a) present in their report that the proposal area is in the ‘Bannister 4’ 

vegetation association, which is described as marri, jarrah and wandoo woodland.  The 

Bannister 4 association within the Northern Jarrah forest has approximately 38 % of its pre-

European extent remaining.  According to Emerge (2020a), studies indicate that the loss of 

biodiversity caused by habitat fragmentation is significantly greater once a habitat type falls 

below 30%.  The Bannister 4 area is well-presented in the area and any clearing will not 

materially impact this representation. 

Table 16 summarises the extent of local vegetation representation within the vicinity of the 

landfill as sourced from the Department of Primary Industry and Regional Development 

‘native vegetation’ dataset (Emerge 2019a).  Within a 10 km radius (buffer) around the 

development footprint, a large portion of this area (89 %) falls within Jarrah Forrest (JAF01) 

subregion.  The landfill also lies in this region.  This 10 km buffer still has 74 % native 

vegetation, of which the JAF01 represents 97% of this vegetation. 

Table 16: Vegetation representation (local – within 10 radius of proposed GSL)  

Vegetation 
subregion 

Area - 10 km buffer 
around development 
footprint 

Representation 
of area in 
buffer as a % 

Extent of native 
vegetation in 10km 
buffer 

Extent of native 
vegetation in the 
buffer as a % 

JAF01  37844.35 ha 89 % 30526.64 ha 97 % 

Avon Wheatbelt 
(AW02 

   4462.85 ha 11 %     808.03 ha 3 % 

 Total 42,307.2 ha  31,334.67 74 % 

 

The development envelope excludes significant vegetation amongst the agricultural land.  A 

breakdown of the area in relation to the freehold land and upgrades to the GSH intersection 

is summarised in Table 13. 

The extent of native vegetation in the area is supported by the various conservation estate, 

including the ~46,000 ha Wandoo conservation area (National Park) abutting Lot 4869 to the 

west while the Wambyn NR (215 ha) and St Ronans NR (118 ha) are located east and north 

of the development area.  The existing remnant bushland in the north of Lot 4869 provides 

ecological linkages between these conservation areas and other large remnants on freehold 

land. Much of the vegetation cleared in the area predate the mid 1990’s. 
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4.2.3.2 Development area vegetation description 

Vegetation mapping and condition assessment was undertaken for all areas potentially 

within the development footprint and a species lists developed (see Emerge 2020a).  The 

Emerge survey area of ~163.4 ha included 5.6 ha of plant communities along the GSH.  A 

total of 142 plant species were recorded from 11 sampling areas while a further 50 were 

identified opportunistically.  Of the 192 species recorded, 30 were non-natives / weeds. 

Six native plant communities were identified within the site, most of these occur primarily in 

the northern and north-western portions of the site.  The remainder of the site supports “non-

native vegetation’ which comprises crops and non-native species, with scattered native trees 

and plants.  Areas of hardstand and bare soils were also included in this latter category. 

A description of the extent of the plant communities identified within the site and as 

intersected with development envelope is presented in Table 17 below.  The plant 

communities are presented in the map in Figure 10 below. Ninety-eight percent of the 

development envelope area is described as non-native (pasture / crops with isolated 

paddock trees).  

Table 17: Description and extent of plant communities identified within the survey site and 
development envelope (Emerge 2020a). 

Plant 
community 

Description Survey 
site 
Area (ha) 

Develop. 
Envelope 
Area (ha) 

AAcCd Open woodland Corymbia calophylla, Eucalyptus wandoo, 
Allocasuarina huegeliana and Nuytsia floribunda over 
shrubland Allocasuarina humilis, Kunzea glabrescens and 
Adenanthos cygnorum subsp. cygnorum over sedgeland 
Caustis dioica over open herbland over non-native grassland 
(or absent) 

0.90 0.4 

Ew Woodland Eucalyptus wandoo over open shrubland 
Xanthorrhoea preissii and Hibbertia spp. over open forbland 
Dampiera lavandulacea and Lechenaultia biloba and over 
open grassland Neurachne alopecuroidea (some areas 
recently burnt) 

1.6 1.39 

ErKg Woodland Eucalyptus rudis over open shrubland Kunzea 
glabrescens over grassland *Eragrostis curvula 

0.19 0 

CcEw Woodland Corymbia calophylla and Eucalyptus wandoo (with 
occasional Eucalyptus marginata) over open shrubland 
Xanthorrhoea preissii over shrubland Banksia sessilis, 
Bossiaea eriocarpa and/or Hakea trifurcata over open 
sedgeland Lepidosperma leptostachyum over forbland 
Dampiera lavandulacea and Lechenaultia biloba over open 
grassland *Eragrostis curvula on grey brown sand with some 
surface laterite 

2.10 1.27 

EwNa Open woodland Eucalyptus wandoo over tall open shrubland 
Allocasuarina huegeliana over open shrubland Xanthorrhoea 
preissii and Leptospermum erubescens over grassland 
Neurachne alopecuroidea and *Eragrostis curvula over 
forbland *Romulea rosea 

0.19 0.02 

EwBS Open woodland Eucalyptus wandoo (with occasional 
Corymbia calophylla) over shrubland Banksia spp., 
Xanthorrhoea preissii and Bossiaea eriocarpa over low native 
forbland Stylidium spp. on laterite 

0.25 0.03 

Non-native Heavily disturbed areas comprising crops with scattered native 
trees and occasional native plants 

158.15 133.73 

Note * denotes non-native species 
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Figure 10: Plant communities within development survey area (Emerge 2019a)  
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Figure 11: Vegetation condition map for survey area (Emerge 2019a) 



    Great Southern Landfill Proposal 

 

77 
 

Vegetation condition 

Table 18 shows the extent of the vegetation by condition.  Figure 11 maps the condition 

across the survey area.  No plant community within the study area is identified as being in 

pristine condition.  The intact vegetation is located in the northern and north-eastern portions 

of the survey area; correlating to the soil conservation notice bush and GSH road reserve. 

Two patches of vegetation (part of the Ew and EwBS) were mapped as being in excellent 

condition as they comprised of an intact structure, high native species diversity and very low 

weed cover.  There was very little disturbance evident, or only affecting individual species.  

The EwBS is located at the western end of the proposed slip lane (>700 m west of the 

access road turnoff (and outside of the current GSH upgrade design).   

The patches of vegetation on the northern side of the GSH was mapped as being ‘very 

good’, generally comprising of intact structure but showed signs of disturbance (weed 

presence).  The vegetation in along the access road from the GSH was rated similarly, 

supporting high native species diversity but had recently (early 2019 bushfire) been subject 

to disturbance. Less than 0.03 % of the development envelope is in good/excellent condition. 

Patches of vegetation mapped as ‘degraded’ had an altered structure due to disturbance 

with either the canopy of understorey lacking, and low native species diversity.  Higher weed 

cover (particularly grassy weeds) were recorded in these patches.  Examples of this 

vegetation were evident on the west (near proposed access to the northern borrow pit) and 

south-east of the D-shaped remnant outside the development (near a proposed borrow pit). 

The non-native vegetation, representing most of the development envelope was considered 

completely degraded due to long-term disturbances (agricultural practices); 98 % of the 

development envelope considered to be completely degraded while 1 % is described as 

degraded. Scattered and isolated native paddock trees are found within this area.   

The landfill infrastructure is sited to be contained within the ‘completely degraded’ area 

(Emerge 2020a), avoiding the need to clear vegetation in good/excellent condition. 

Table 18: Extent of vegetation condition categories within the survey site and development 
envelope (Emerge 2020a) 

Vegetation community condition category Survey 
site (ha) 

Devel. 
Env.(ha) 

Pristine: pristine, or nearly so, no obvious signs of disturbance 0 0 

Excellent: vegetation structure intact, disturbance affecting individual species and 
weeds are non-aggressive species 

0.4 0.04 

Very good: vegetation structure altered with obvious signs of disturbance.  E.g. 
disturbance to structure caused by repeated fires, presence of more aggressive 
weeds, dieback and grazing 

1.49 0 

Very good – good 0.89 0 

Good: vegetation structure significantly altered by very obvious signs of multiple 
disturbances.  Retains basic vegetation structure, or ability to regenerate it.  E.g. 
disturbance to structure caused by very frequent fires, presence of some very 
aggressive weeds at high density, partial clearing, dieback and grazing. 

0.28 0 

Degraded: basic vegetation structure severely impacted by disturbance.  Scope 
for regeneration but not to a state approaching good condition without intensive 
management.  E.g. disturbance to structure caused by very frequent fires, 
presence of very aggressive weeds, partial clearing, dieback and grazing. 

2.01 1.45 

Completely degraded: structure of the vegetation is no longer intact and area is 
completely or almost completely without native species.  These areas are often 
described as parkland cleared with the flora comprising weed or crop species with 
isolated native trees or shrubs. 

158.29 133.74 
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4.2.3.3 Threatened flora and vegetation communities 

Under the Biodiversity Conservation Act 2016 (BC Act), a threatened species means a 

native species that — 

(a) is listed as a threatened species under section 19(1); or 

(b) is to be regarded as a threatened species under section 26(2). 

Species are given a ‘Priority’ status when the taxa do not meet the survey criteria, or are 

data deficient.  Priority categories are ranked in order of priority for survey and evaluation of 

conservation status so that consideration can be given to their declaration as being 

threatened.  Taxa in this category do not have any special protection status (unlike 

threatened taxa).  The Emerge report describes the categories.  The descriptions of these 

codes can also be found on the DBCA website: 

https://www.dpaw.wa.gov.au/images/documents/plants-animals/threatened-

species/Listings/Conservation%20code%20definitions.pdf  

According to the database searches undertaken by Emerge (2020a), 13 threatened and 30 

priority taxa occur, or potentially occur within a 10 km radius of the site; this species list is 

presented in the Emerge (2020a) report and was used to inform the flora / vegetation survey.   

ENV, in their survey in 2012 determined that 18 threatened and priority flora taxa could be 

found in the general area.  

Neither ENV nor Emerge encountered any threatened taxa during their respective surveys.  

The Emerge 2019 survey, however, did record two Priority species within the survey area: 

 Droscera albonotata (P2; meaning taxa with few, poorly known populations on 

conservation lands) was recorded at two locations within the GSH road reserve, 

approximately 700 m and 900 m west of the landfill turn off.  Droscera is one of the 

largest genera of carnivorous plants. Its habitat is sandy loam and clay on slopes, 

and rocky outcrops.  At least 30 individuals were recorded at each location.  These 

populations, while encountered in the study area, are outside the proposed 

development footprint and will not be impacted (unless MRWA require extended 

upgrades –i.e. lengthening of the acceleration or slip lanes). 

 Hemigenia?(potentially) platyphylla (P4; meaning taxa in need of monitoring: not 

currently threatened or in need of special protection, but could become so. Taxa 

usually represented on conservation lands) was recorded at three locations.  The 

specimens were flowering and in good condition, supporting morphological 

characteristics of H. platyphylla (but could not be confirmed at species level).  One 

individual was found on the south side of the GSH (approximately 700 m west of the 

turnoff).  The other two individuals were opportunistically identified either side of the 

access road from the GSH on Lot 4869 conservation notice bushland.  This species 

was also observed opportunistically throughout the native vegetation in the northern 

part of the site.  Its habitat is sandy and loamy soils, granite outcrops and slopes.   

While this access road is not being widened beyond existing widths, limited works will 

be needed to stabilise the road shoulder which may impact the two individual plants 

near the road but will not materially impact any population within the bushland. 

No threatened ecological communities have been identified within the development area.  

The nearest Threatened Ecological Community is identified to be the ‘Eucalypt woodlands of 

the West Australian Wheatbelt’ is mapped as a Priority 3 ecological community by the State 

and as critically endangered under the EPBC Act.  It is identified within databases as being 

https://www.dpaw.wa.gov.au/images/documents/plants-animals/threatened-species/Listings/Conservation%20code%20definitions.pdf
https://www.dpaw.wa.gov.au/images/documents/plants-animals/threatened-species/Listings/Conservation%20code%20definitions.pdf
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within 10 km of the GSL.  The tree species associated with these woodlands generally 

include york gum, salmon gum, red morrel, or gimlet (and are not represented within the 

development area).   

The proposal area is not within the modelled area of this P3 community as it does not 

support by the geomorphology, soils and associated regional vegetation patterns; this 

ecological community is confined to the Avon Wheatbelt and Western Mallee subregions.  . 

 

4.2.3.4 Locally and regionally significant vegetation 

No locally or regionally significant flora species were recorded within the study area.  

However, black cockatoos utilise these species as part of their habitat. 

Black cockatoos have specific habitat requirements for feeding, roosting and nesting; often 

associated with mature trees.  Multiple mature eucalypt trees with a diameter at breast 

height (DBH) larger than 500 mm for marri and jarrah, and larger than 300 mm for wandoo 

are present in the development envelope.  These trees have the potential to provide 

foraging, roosting and nesting habitat for black cockatoos (especially Carnaby’s black 

cockatoo), along with other ecological services (see Terrestrial Fauna section for black 

cockatoo requirements and assessment). 

The proposal is not within an identified Environmental Sensitive Area (ESA) as declared in 

the Environmental Protection Environmentally Sensitive Areas Notice 2005.  ESA’s are 

areas identified on the following criteria: 

 a world heritage site;  

 on the Register of the National Estate;  

 a defined wetland or within 50m of the wetland;  

 an area covered by vegetation within 50m of rare flora;  

 an area covered by a threatened ecological community; 

 a Bush Forever site; and  

 protected wetlands as defined in the Environmental Protection (South West 

Agricultural Zone Wetlands) etc.   

 

St Ronan NR is identified as an ESA (Register of the National Estate).  It is located 600 m 

north of the GSH and over 3 km north of the proposed landfill. Further ESAs are present on 

Avon Locations 27700 and 27701 (declared rare flora); these are located approximately 

750m north of the GSH and 4.8 km from the proposed landfill. Based on distance and 

position in the landscape, they are outside the impact zone. 

The access road to the proposed landfill from the GSH bisects a ~240 ha remnant.  This 

remnant is contiguous with native bushland which connects to the ~46,000 ha WNP in the 

west.  This remnant provides an ecological corridor for fauna species moving either east or 

west. 

 On 3 March 2003, the Deputy Commissioner of Soil and Land Conservation (with delegation 

under section 7(4) of the Soil and Land Conservation Act 1945), placed a Soil Conservation 



    Great Southern Landfill Proposal 

 

80 
 

Notice on ~197 ha of native vegetation within Lot 4869, which includes the remnant 

bushland in the north of the property (see Appendix 2).  The Notice prevents clearing or 

destroying of this vegetation because of the Commissioner’s concern that further clearing 

would result in land degradation in the form of salinity on the land, or elsewhere.  The access 

road is a ~ nine-metre wide property access corridor.  Initial approval allowed for road 

widening and realignment of the access road through a section on the southern end of the 

remnant.  The proposal was referred to Commissioner’s office in 2013 to determine whether 

the limited clearing associated with road widening and road realignment would have a 

bearing on the Conservation Notice.  The office of the Commissioner, on 18 July 2013, 

confirmed that limited clearing for the widening of the site access road is acceptable and 

would not contravene the clearing restriction of the covenant (see Appendix 2.14).  The 

remainder of the conservation covenant protected bushland will remain unaffected.  Alkina 

will not pursue any road realignment in the remnant and keep to the existing road network, 

which means saving good quality vegetation (over one hectare) from clearing. 

 

4.2.3.5 Riparian vegetation 

Emerge, as part of their surveys, described a section (4.78 ha) of the Thirteen Mile Brook 

riparian zone (in Lot 4869 and within reach of the proposed landfill) outside of the 

development envelope survey area.  This was to understand the conservation value of plant 

communities along the Brook as this is the receiving environment from any potential 

emissions or discharges from the landfill activities.  The development footprint only proposes 

to cross over the Thirteen Mile Brook at one main (existing / disturbed) location.   

Emerge described the vegetation as EWCoM; being Woodland E. wandoo and Causuarina 

obesa over shrub-land Malaleuca spp over scattered rushes Juncus acutus (spiny rush) over 

closed non-native grassland or non-native herb-land or water (see Figure 12).   

Spiny rush is an undesirable weed invading creek systems in SW Western Australia and the 

east coast.  Some sections along the riparian zone were noted to be fenced (but not fenced 

off).  This vegetation type was described as degraded – see Figure 13, with evidence of salt 

scalding along large sections. 
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Figure 12:  Thirteen Mile Brook vegetation description (Emerge) 
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Figure 13:  Thirteen Mile Brook vegetation condition assessment (Emerge).
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4.2.3.6 Weeds 

The majority of the development area is degraded through agricultural activities and 

comprise primarily of non-native species.  Only Cape tulip, a declared weed, was identified 

within the development footprint during the survey.  Cape tulip is present in the area on 

agricultural land. 

 

4.2.4 Potential impacts 

The ESD identified potential impacts with the loss of habitat for black cockatoos, and 

potential impact of clearing on surface water quality and flows. 

In understanding the impacts and the assessment thereof, it is important to understand the 

extent of the clearing on environmental values within the local and regional significance of 

the flora / vegetation habitat.   

Direct impacts are associated with the removal of vegetation for the construction of landfill 

infrastructure within the development envelope.  Indirect impacts would potentially include 

habitat loss and fragmentation (particularly black cockatoo habitat), introduction of weeds, 

perceived increased risk of fire, and consequential increased salinity risk, or risk to 

downstream riparian ecosystems. 

 

4.2.4.1 Clearing 

As part of the proposal, less than six ha is likely to be cleared.  Less than five hectares will 

be within Lot 4869 and less than one hectare will be along the GSH road reserve, which is 

associated with required upgrades to the GSH access intersection (planning requirement to 

ensure traffic management). 

The clearing of primarily cleared farmland will be required for the proposed landfill 

infrastructure.  The design and siting of infrastructure has been to avoid unnecessary 

clearing.  The clearing within Lot 4869 is mainly isolated and scattered paddock trees 

(mainly marri and wandoo), in vegetation described as completely degraded.  Where 

possible, existing road infrastructure is being used and upgraded (stabilised and sealed).  

The impacts associated with ecosystem functioning is described below. 

 

4.2.4.2 Habitat loss, fragmentation and isolation 

Vegetation loss and fragmentation, and isolation of remnants indirectly impact fauna survival 

if the remaining habitat does not satisfy their habitat requirement.  Impacts could include the 

inability of taxa such as pollinators to move between the plant communities (isolation), and 

eventually impact the functioning of the ecosystem.  The development area has been 

selected to avoid and minimise clearing by site selection of infrastructure in areas 

significantly modified (low habitat value).  Larger remnants within Lot 4869, which are also in 

better condition, will not be cleared and will allow continuation of ecological corridors. 

The property contains significant amounts of native vegetation.  The bushland in the 

northern part of Lot 4869 is contiguous with the National Park and provides an ecological 

corridor to conservation estate and other bushland further east. While this bushland is in 
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good condition, the vegetation condition in the reserved areas would expect to be better.  

The proposal impacts to this area will be limited to the stabilisation and sealing of the entry 

access road.  Little or no clearing of this area is expected as a consequence.  Impacts, if any 

will be of short duration (during construction) and not result in further residual impacts 

(indirect or cumulative) to flora or vegetation. 

There is significant native vegetation within the area and the clearing of principally isolated 

paddock trees (in a vegetation described as be highly degraded (modified)) will not present a 

risk of survival to any native species.  Direct impacts associated with the removal of mainly 

isolated trees will be a one-off event (where the clearing cannot be avoided).  Broad scale 

clearing of the infrastructure area has been undertaken historically for farming which has led 

to the current vegetation description. The areas have been described previously as low-

value fauna habitat.   

There is over 31,000 ha of native vegetation within a 10 km radius of the landfill footprint (74 

%).  The Jarrah forest IBRA region still has approximately 50% representation of pre-

European extent.  As stated in the section 4.2.4, Lot 4969 covers an area of 1157ha, which 

includes ~526 ha of remnant bushland.  The development footprint will disturb ~84 ha of 

agricultural land and hardstand area (existing internal roads), which consists of isolated 

scattered trees, with less than 6 ha of combined clearing required (presenting less than 0.02 

% of the regional vegetation within a 10 km radius).  No broad scale vegetation clearing will 

be undertaken and so will not materially add to habitat fragmentation.  The number of trees 

within the development footprint to be cleared (estimated to be ~330 trees) is insignificant in 

the context of the available habitat in the area. 

The GSH road reserve is ~ 45 m wide.  The existing road infrastructure (road surface, 

shoulder and drains) span ~18 m wide.  Additional disturbance for an additional lane on 

either side of the GSH will affect further ~ 5 m wide area in the respective section, and will 

not exhaust the entire road reserve width, or sever any wildlife corridors.    

The proposal is limited to the development envelope and no clearing is identified for the 

proposal beyond this, while much of the remaining native bushland on Lot 4869 is already 

protected.  . The extensive vegetation within the area will be retained and agricultural 

activities will continue within the existing areas. No cumulative impacts are identified.   

 

4.2.4.3 Black cockatoos 

The potential impacts on black cockatoo habitat is detailed in the Terrestrial Fauna section. 

 

4.2.4.4 Threatened Flora / vegetation 

During the surveys undertaken in spring 2019, no threatened flora or ecological communities 

were encountered on the site.  Therefore, there will be no direct, indirect or cumulative 

impacts to consider.   

While two priority flora taxa were encountered, they are unlikely to be in the direct impact 

area; populations were encountered along the southern road reserve of the Great Southern 

Highway, approximately >650 m from the GSL turn off.  Given the acceleration lane is 

anticipated to be less than 500 m long (based on previous MRWA deliberations), these 

populations will not be impacted during the highway upgrade.  Current indirect impacts from 
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weed invasion / change in microhabitat will remain irrespective of any GSH upgrades 

associated with this proposal. 

Two individual specimens of a potential P4 Hemigenia spp (?) were opportunistically 

identified on either side of the access road in the remnant bushland.  This remnant provides 

suitable habitat of good condition for these species so more individuals are likely to be 

counted, if surveyed.  Upgrade works to the access road will mainly involve stabilisation 

works and sealing of the surface.  Once the roads have been upgraded, no further 

disturbance will be occurring in the vicinity of these populations.  Any taking of individuals 

from these populations will be limited to a few individuals (if at all), which may result in direct 

impacts to the individual plants but pose no greater indirect or cumulative impact that will 

materially increase the risk to these species.   

 

4.2.4.5 Fire 

Vegetation in the Australian landscape has evolved with fire, with many species being 

serotinous (relying on fire).  Intense fires will however destroy the vegetation (beside the loss 

of life and property), which could lead to other terrestrial land quality degradation (e.g. 

erosion, salinity and loss of habitat).  Fire as a threat in relation to the GSL is described in 

the Social Surroundings section. 

 

4.2.4.6 Weeds 

The transporting of waste to the premises may introduce new declared weeds to the area 

(within green waste being landfilled).  These weeds, if established and propagate may 

impact on agricultural activities, spread to bushland in the vicinity and conservation estate in 

the area, potentially suppressing and replacing native vegetation. 

Existing agricultural activities will continue to operate around the proposed facility 

unimpeded.  The proposed landfill poses no direct or indirect threat to weeds being spread 

or introduced.  Declared weeds already existing will require control / eradication irrespective 

of the landfill presence. 

 

4.2.4.7 Inland waters and Terrestrial Environmental Quality 

The impacts of the proposal on Inland Waters is discussed in that section (particularly in 

relation to contamination of leachates).  Due to the lithology in some areas, subsurface 

waters move laterally downslope and express as seeps at the Thirteen Mile Brook.  The 

limited clearing of predominantly isolated paddock trees for the development of the landfill is 

unlikely to influence the water table levels.  Any spillage of leachate may indirectly impact 

the water quality by causing nutrient enrichment that could impact native vegetation species.  

However, spillage will not occur under normal operating conditions as detailed in the 

leachate management plan. 

It is widely recognised that previous broad scale clearing initiatives, particularly in the WA 

Wheatbelt has resulted in altered hydrological regimes where deep-rooted perennials were 

removed and replaced with shallow rooted annual species (crops).  This clearing resulted in 
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rising water tables; the water table rises under dryland agriculture due to increased leakage 

of water past the root zone and groundwater recharge. 

The soils in Australia naturally contain salts, having accumulated over thousands of years.  

Dryland salinity (secondary salinisation) occurs when salts in the landscape are mobilised 

and distributed close to the soil surface and / or into waterways by rising groundwater.  As 

the water table gets within a few metres of the surface, they mobilise salts through capillary 

action, which then express on the surface through evaporation.  This affects the ability of 

extant taxa to persist and causes a change in vegetation communities, and agricultural 

productivity of the land.  The removal of the identified (mainly isolated paddock) trees will not 

impact salinity risk at a landscape scale, either directly or indirectly. 

The Thirteen Mile Brook is at risk (existing threat) of secondary salinisation due to previous 

broad scale clearing. The extent of the limited clearing required for the GSL is negligible in 

the local and regional context where the landscape is already extensively modified.  The 

salinity concern led to a Soil Conservation Notice being imposed on a portion of Lot 4869 

requiring the protection of – approximately 197 ha, or 17% by the Deputy Commissioner, 

Soil and Land Conservation in April 2003. 

As part of the Emerge 2019a survey, Emerge characterised the foreshore vegetation along a 

section of the Thirteen Mile Brook (described in 4.2.3.5). The reach of the Thirteen Mile 

Brook adjacent of the development footprint is not considered to contain conservation 

significant vegetation and has been described as degraded.  None of this vegetation will be 

directly impacted (cleared).  The Thirteen Mile Brook crossing is an existing degraded 

crossing that will require no vegetation clearing.  Interference of the creek and bed will be 

subject to approval pursuant of the RIWI Act. 

 

4.2.5 Assessment of impacts 

The assessments of the impacts have been delineated into clearing impacts, fire and weeds.  

Assessment of clearing impacts also considered habitat loss and other environmental 

factors. 

 

4.2.5.1 Clearing 

The proposal intends to clear approximately five (less than six) hectares within a disturbance 

footprint of ~84 ha within and Lot 4869 on Plan 224502, St Ronans and the Great Southern 

Highway road reserve (PIN11408616 and Lot 29259 on Plan 21496) for the purpose of 

constructing the GSL facility and upgrading the intersection and access road to the facility.   

Schedule 5 of the EP Act provides clearing principles for clearing of native vegetation.  The 

proposed clearing area is assessed against the principles in Table 19 below as the basis of 

this assessment. 
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Table 19: Application of native vegetation clearing principles 

Clearing principle: Native 
vegetation should not be 
cleared if: 

 
Comment 

(a)  it comprises a high 
level of biodiversity; or 

Alkina commissioned flora and fauna studies for the area; updating 
the findings of previous studies as relevant. 
 
The development / disturbance area within Lot 4869 consists 
predominantly of Eucalyptus wandoo (wandoo) and Corymbia 
calophylla (marri) as well as a small number of E. rudis (flooded 
gum), associated with the watercourse.  This vegetation is common 
within the area (remnants within the property, and surrounding 
conservation estate). 
 
The location of the landfill infrastructure is within vegetation described 
as ‘non-native’ by virtue of its condition and lack of native species 
richness.  The design and layout of the landfill and infrastructure has 
purposely minimised disturbance to native vegetation of significant 
value.  The native vegetation within this area is already highly 
disturbed, consisting mainly of scattered and isolated trees in an 
agricultural setting with pasture grasses as understorey. 
 
The vegetation remnant in the north of Lot 4869 is considered to be 
in good condition (which coincides with the conservation notice area).  
Access to the landfill will be along an existing road, which will be 
upgraded / sealed. There will be little disturbance to flora in this 
section as the previously proposed alignment which would have cut a 
portion of the remnant will not be undertaken be keeping to existing 
roads. 
 
The northern road reserve of the GSH road reserve has been 
mapped as being in a degraded condition.  Some minor clearing of 
this section will be needed to maintain traffic flows. 
 
The southern road reserve of the GSH is mapped as excellent in the 
western section of the survey area to good in other areas.  An 
acceleration lane may potentially impact this vegetation.  Similar 
vegetation exists within Lot 4869 and parallel to the GSH.  The minor 
clearing involves clearing < 1 ha (~0.5 ha) and is considered 
desirable for traffic management. 
 
The clearing of native vegetation along the GSH will be minimised to 
the extent the road-user safety is not compromised, and completed to 
the requirements of Main Roads WA by approved contractors. 
 
Clearing of the native vegetation is not at variance with this principle. 

(b) it comprises the whole 
or a part of, or is 
necessary for the 
maintenance of, a 
significant habitat for 
fauna; or 

Fauna studies previously undertaken by ENV and Golder with further 
work undertaken by Emerge Consultants in 2019/20. 
 
The proposal area is identified as potential black cockatoos’ habitat.  
Carnaby’s cockatoo which is listed as protected under the BC Act 
and endangered under the EPBC Act. The area may also provide 
habitat for Baudin’s cockatoo, which is also protected and listed as 
vulnerable.  These species breed in large hollow-bearing trees, 
generally within woodlands and forests, or isolated trees. 
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Clearing principle: Native 
vegetation should not be 
cleared if: 

 
Comment 

Black cockatoos have a preference for foraging habitat that includes 
jarrah and marri woodlands and forest heathland and woodlands 
dominated by proteaceous plant species such as banksia, hakea and 
grevillia species.   
 
Surveys undertaken of mature eucalypt within the development area 
in September 2019 (coinciding with the cockatoo breeding period) 
and supplemented in January 2020 detected multiple potential black 
cockatoo habitat trees (without hollows) throughout the area.   
 
Information from previous studies was also used to inform the survey. 
Only six trees with potentially suitable hollows were identified within 
the study area but all are outside the development footprint; three are 
along the GSH, one near the existing access road, another near the 
northern borrow pit while the 6th is south east of the proposed landfill.  
All disturbance activities will stay clear of these trees; the 
development footprint has been modified accordingly, ensuring the 
trees and their root structures are not disturbed. 
 
No active black cockatoo nesting hollows were detected in any of the 
trees surveyed.  Foraging evidence (chewed nuts) has previously 
been noted within the GSH road reserve and within the development 
area.  The study has identified the development area contains 
suitable foraging habitat; however, the area enjoys 74 % native 
vegetation cover, with a number of large remnants in the area.  
Therefore the proposed clearing is not significant foraging habitat, nor 
critical to the existence of the black cockatoos. 
 
Based on the findings and conclusion stated above, black cockatoos 
are not directly impacted by the proposed clearing.   
 
The original clearing application associated with basically the same 
proposal was referred to the former Department of Sustainability, 
Environment, Water, Population and Communities (Commonwealth) 
to determine if this activity would be classified as a controlled action 
under the EPBC Act.  On 5 August 2013, this Department determined 
that the tree clearing within the development of the Allawuna Farm 
Landfill (as named by the original proponent) was not a controlled 
action, noting this was not an approval to clear. 
 
Clearing of the native vegetation is not considered to be at variance 
with this principle.  Identified hollows will be checked if clearing within 
the black cockatoo breeding season to ensure there are no direct 
impacts.  

(c) it includes, or is 
necessary for the 
continued existence of, 
threatened flora; or 

According to the database searches undertaken in 2019, a total of 13 
threatened and 30 priority species occur, or potentially occur within a 
10km radius of the site.   
 
No threatened flora taxa was observed within the study area (aligned 
to the maximum area of potential disturbance), nor were any 
recorded in the previous surveys. In previous studies, one rare flora 
species had been recorded within the local area.  The area within the 
Great Southern Highway road reserve provides suitable habitat for 
this species.  The rare flora species identified is an ascending 
(climbing) shrub.  
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Clearing principle: Native 
vegetation should not be 
cleared if: 

 
Comment 

While two priority taxa were recorded during the surveys, priority flora 
listings do not convey a high level of conservation significance. The 
potential impact to a relatively small number of priority flora 
individuals and their habitat is not considered to be significant as 
these species are also likely to occur in high quality native vegetation 
in the vicinity to the development footprint. 
 
Clearing of the native vegetation is not at variance with this principle. 

(d) it comprises the whole 
or a part of, or is 
necessary for the 
maintenance of, a 
threatened ecological 
community; or 

No threatened ecological communities have been recorded within the 
development area.   
 
The ‘Eucalypt woodlands of the West Australian Wheatbelt’ is 
mapped as a Priority 3 ecological community by the State and as 
critically endangered under the EPBC Act is mapped to be within 
10km of the development.  Numerous occurrences of this ecological 
community have been recorded in the area east of the GSL.  The 
proposed development area is not within the modelled area of this P3 
community. 
 
Clearing of the native vegetation is not at variance with this principle. 

(e) it is significant as a 
remnant of native 
vegetation in an area that 
has been extensively 
cleared; or 

The clearing isolated and scattered trees represents ~0.02 % of the 
vegetation within the regional context (10km radius).  The local area 
retains approximately 74 % native vegetation (approximately 
31,000ha).  Approximately 98% of the vegetation in the development 
envelope is ‘completely degraded’, with one percent described as 
“degraded’. 
 
Given the condition of the development footprint area (predominantly 
degraded / agricultural land), the proposed clearing is not significant. 
 
Clearing of the native vegetation is not at variance with this principle. 

(f) it is growing in, or in 
association with, an 
environment associated 
with a watercourse or 
wetland; or 

A stormwater dam and downstream sediment structure is proposed 
to be constructed on a minor, ephemeral creek that feeds into the 
Thirteen Mile Brook.  No long-term impacts to vegetation are 
expected post construction. 
 
This section of the drainage line is highly disturbed with very little 
vegetation and a remaining few scattered flooded gums trees in the 
footprint area.   
 
The Thirteen Mile Brook has been assessed to be in a degraded 
state and does have spiny rush as an understorey invading the 
waterway.  The crossing point over the brook will be via an existing 
degraded point devoid of native vegetation.  The reach of the 
Thirteen Mile Brook adjacent to the development footprint is therefore 
not considered to contain conservation significant vegetation.  
 
Sediments will be managed through implementation of storm water 
management infrastructure and sediment controls to minimise 
downstream impacts. 
 
As the construction will disturb a water course, it will be subject to 
approval under the RIWI Act (beds and banks permit). 
 
Clearing of the native vegetation is unlikely to be at variance with this 
principle. 
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Clearing principle: Native 
vegetation should not be 
cleared if: 

 
Comment 

(g) the clearing of the 
vegetation is likely to 
cause appreciable land 
degradation; or 

Given the majority of native vegetation the development footprint is 
completely degraded (cleared for agriculture), consisting 
predominantly of scattered and isolated trees, the proposed clearing 
is not likely to cause appreciable land degradation, or increase the 
incidence of flooding. 
 
Advice obtained for the Allawuna Landfill from the Soil and Land 
Commissioner during the initial proposal relating to minor clearing 
through the covenanted access area near the GSH, indicated the 
minor clearing was not of concern, nor impacted the covenant 
requirements. 
 
Clearing of the native vegetation is not at variance with this principle. 

(h) the clearing of the 
vegetation is likely to 
have an impact on the 
environmental values of 
any adjacent or nearby 
conservation area; or 

Three parcels of conservation estate exist in the local area: 

 WNP located 1,000 m west of the landfill and separated by 
cleared / agricultural land.  The WNP is located in the adjoining 
Helena River catchment while the other two listed reserves are 
in separate sub-catchments and are not impacted by the 
proposal. 

 St Ronans NR to the north (800m north of the property and 
separated by agricultural land, native bush and the Great 
Southern Highway).  

 Wambyn NR (1,000 m east of the property, which also is 
separated by agricultural land and native bush remnants).   

 
Proposed clearing will not increase edge effects to the conservation 
estate. 
The bushland, of which ~197 ha is protected under conservation 
notice, in the northern part of Lot 4869 is contiguous with the National 
Park and provides an ecological corridor to conservation estate and 
another bushland further east. Access to the landfill will be through 
an upgrade of the existing access road but this will not sever this link.   
 
There is significant native vegetation within the area and the clearing 
of principally isolated paddock trees (in a vegetation described as be 
highly degraded (modified)) will not present a risk of survival to any 
native species.     
 
Clearing of the native vegetation is not at variance with this principle. 

(i) the clearing of the 
vegetation is likely to 
cause deterioration in the 
quality of surface or 
underground water; or 

The design of the landfill and proposed management initiatives will 
minimise risk to inland waters.  
 
The development envelope for the landfill infrastructure is largely 
modified (assessed as being totally degraded) with limited native 
trees remaining.  While the construction activities will disturb soils, 
management initiatives are planned to manage surface water runoff 
(to limit erosion and sedimentation). 
 
Historical broad scale clearing may already have resulted in altered 
hydrological regimes, which has increased the risk of land 
salinisation.  Remnants in the northern part of Lot 4869 are under 
conservation covenant to mitigate risk of further secondary 
salinisation.   
 
The removal of mainly individual isolated paddock trees is unlikely to 
materially impact the groundwater recharge potential, or exacerbate 
salt mobilisation in the soil profile.   
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Clearing principle: Native 
vegetation should not be 
cleared if: 

 
Comment 

 
Ground waters have already been found to be saline and acidic.  
Salinity levels in the surface waters vary, depending on the time of 
the year (rainfall flushing salts down the system). 
 
Furthermore, proposed road widening through the remnant within the 
area subject to a soil conservation notice was considered acceptable 
by the Commissioner as not having a material impact on land 
degradation.   
 
Clearing of the native vegetation is not at variance with this principle. 
 

(j) the clearing of the 
vegetation is likely to 
cause, or exacerbate, the 
incidence or intensity of 
flooding.  

The extent of the proposed clearing is minimal and largely limited to a 
relatively small number of isolated and scattered trees.  The impacts 
of broad scale historic clearing has already influenced the 
hydrological regimes; it is improbable that the proposed clearing will 
exacerbate the risk of flooding, or the intensity thereof.  
 
Clearing of the native vegetation is not at variance with this principle. 
 

 

The original proposal was granted a clearing permit by the then Department of Environment 

and Conservation based on acceptability; the clearing permit was revoked when the original 

proponent surrendered their works approval under Part V of the EP Act.  In January 2018, 

DWER in assessing the clearing application for the GSL works approval, indicated in their 

preliminary assessment that the likely granting of a clearing permit would contain a fauna 

management conditions (require hollows within habitat trees to be checked for the presence 

of black cockatoos prior to clearing within the breeding season). 

It should also be noted that under the Environmental Protection (Clearing) Regulations 

(2004), regulation 5 permits the clearing of up to 5 ha of native vegetation (combined) 

annually (financial year) with the requirement for authorisation under item 12 and 19 if the 

vegetation is not in an Environmentally Sensitive Area (ESA). The landfill is not within an 

ESA. 

Item 12 relates to the construction of vehicular track if the clearing for the track is no wider 

than necessary, at least 100 m between that track and any other cleared land which could 

be used for that purpose, the vegetation is not a road reserve, and the vegetation is not 

riparian vegetation (unless there is no reasonable alternative route).   

Item 19 allows for the clearing of isolated trees where the trees are separated by more than 

50 m away from any other native vegetation.  Many of the trees to be cleared within the 

development would meet this criterion, and could in time be cleared as part of the on-going 

farming enterprise without the need for clearing permits, irrespective of the landfill 

development.  Ongoing agricultural activities in the area would make recruitment of new 

native plants unlikely. 

 

4.2.5.2 Weeds 

It is unlikely that new weeds species will be introduced into the area as a consequence of 

the landfill.  All wastes received will be brought on site in enclosed vehicles and disposed of 
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directly within the landfill cell.  It is also unlikely that any fugitive seeds would still be stuck to 

any vehicle when arriving at the facility given the distance the vehicles would have travelled 

on various public roads before getting to the premises.  On-going agricultural activities 

surrounding the landfill would also actively suppress weeds by virtue of active farming 

activities. 

 

4.2.5.3 Fire 

The operation of the landfill may also result in an increased incidence of fire within the burial 

area.  External bushfires (e.g. lightning strikes or escaping controlled burns) may impact 

infrastructure, vegetation, fauna habitat and social surroundings.  While the native vegetation 

has evolved with fire and often needs fire to propagate, large scale intense fires may destroy 

the vegetation and alter the landscape.  Burning paddocks of pasture grasses / crops have 

the ability to spread quickly. 

The assessment and control of fires is documented in the GSL Fire Management Plan; the 

risk assessment and control measures are detailed under the Social Surroundings Key 

Environmental Factor section. 

 

4.2.6 Mitigation 

The measures to manage potential impacts for flora and vegetation in accordance with the 

mitigation hierarchy are provided below.  Management measures to ensure the impacts are 

not greater than predicted include: 

 Aligning the development envelope closely to the disturbance footprint. 

 The infrastructure placement is based on a good understanding of the environmental 

setting through multiple investigations and surveys, meaning that the siting and 

layout will not deviate significantly to cause a change / increase in the risk profile. 

 Engaging with the farm manager to continue existing agricultural activities around the 

landfill facility. 

 

4.2.6.1 Avoidance 

The landfill site layout is selected purposefully to avoid clearing of remnant bushland and 

significant vegetation on the project site, resulting in mainly clearing isolated paddock trees 

on areas already disturbed by agriculture (assessed as completely degraded).  This resulted 

in the exclusion of the “D-shaped” remnant immediately north of the landfill infrastructure 

from the development envelope, and, avoidance of a potential black cockatoo nesting tree 

(tree with suitable nesting hollow) in the northern part of the disturbance (borrow pit). 

Flora and vegetation surveys were conducted and recently updated to characterise these 

elements to ensure that biodiversity / conservation assets are avoided, where practical. 

The access road from the GSH to the landfill will keep to the existing alignment; the road 

was initially going to cut through a small section of the covenanted bushland and travel next 

to the bushland / riparian area of the Thirteen Mile Brook.  By doing so, clearing 
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requirements (more than one hectare of quality bushland) have been reduced, which also 

removes risk from the Thirteen Mile Brook bushland. The access road will involve upgrading 

the existing gravel roads and cross the Thirteen Mile Brook at an existing crossover (which is 

degraded) that will be upgraded (culverts) to the satisfaction of the RIWI Act requirements.   

Where feasible, trees within the development footprint will not be cleared, and any new 

roads will be aligned to avoid taking trees, where possible. 

The clearing will be confined to < 6 ha (approximately 5 ha) which is a culmination of 

principally scattered individual paddock trees (~330 trees). 

No threatened flora or ecological communities will be impacted through the site 

development. 

Weeds (an indirect threat) will be prevented from establishing by: 

 not processing green waste at the landfill that could result in weed introductions; 

 waste will be directly landfilled upon arrival at site. 

 using onsite soils / uncontaminated / clean fill soils for daily cover (or use of 

alternative daily covers); and  

 having knowledgeable staff being able to identify weeds and undertaking an ongoing 

vigil (regular inspections). 

 

The ongoing agricultural activities around the landfill will also prevent the establishment of 

new weeds in the area. 

 

4.2.6.2 Minimising Impacts 

Flora and vegetation investigations have informed the design and placement of infrastructure 

in order to minimise impacts. 

Clearing along the GSH will be confined to the area only needed for the passing and 

merging lanes for traffic management (estimated to be <1 ha).  The vegetation and condition 

thereof has been described in reports supporting this ERD.  This clearing is unavoidable and 

it limited to the extent of works approved / required by Main Roads (as recommended by 

traffic consultants) and the planning authorities to ensure the safety of road users. 

Where earthworks will be undertaken, topsoil to a depth of 300 mm will be stockpiled for 

future use, keeping soils from cropping and non-cropping areas separate.  The topsoils will 

be stored in windrows no higher than 3 m and 15 m wide to aid the preservation of soil 

microbes for future rehabilitation. 

Stripping of topsoil will occur progressively, staged in such a manner that follows the 

construction of the landfill cells.  This stripping will be done when the soil is in a moist 

condition to prevent clodding or hard-setting (where there is a high silt / clay content).  

Stripping will not be undertaken immediately following prolonged rainfall or irrigation.  

Topsoils will also be stored separate to excavated soils / regolith. 

Stockpiling of excavated materials will occur in a designated area/s north of the landfill.  

Soils unsuitable for engineered soils will be stored and used for capping or re-landscaping 
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works.  Stockpiles will be managed to prevent erosion and stormwater runoff will be 

managed to minimise sediment loss (erosion). 

Any weeds identified within the landfill area will be controlled before they propagate and 

spread.  Agricultural activities around the facility will continue (and thereby minimise risk of 

introducing new species through active land management practices). 

 

4.2.6.3 Rehabilitation 

The objective will be to rehabilitate the landfill after closure and return it to agriculture 

(cropping and grazing) through the following closure objectives: 

 Materials harmful to human health will be encapsulated or remediated. 

 Potential attractants to disease vectors and vermin will be encapsulated or removed. 

 Final landforms and land use/s will not pose unacceptable risks to people or fauna. 

 Infrastructure will be removed unless agreed to by regulators and post-

relinquishment landowners/managers. 

 Final landform will be geotechnically stable. 

 No deterioration of groundwater quality caused by seepage of recycled leachate from 

the landfill cells and recycled leachate pond. 

 No deterioration of downstream surface water resulting from seepage or run off from 

the landform (including sediment). 

 Contaminated soils and groundwater where required will be remediated as required 

for the post closure land use. 

   

In doing so, risks to Flora and Vegetation to protect the biological diversity and ecological 

integrity will be managed by: 

 Progressively rehabilitating the completed landfill areas (including capping, landfill 

gas capture, and stormwater and leachate management). 

Post-closure, the landfill area will return to agricultural use.  In preparation of this, the 

following will be undertaken: 

Capping: 

 Design and install cap to ensure it is fit for final purpose.  This includes ensuring the 

final landform is geotechnically stable and has safe grades without causing erosion. 

 Design and installation of landfill capping to prevent pollution of groundwater and 

degradation of air quality through the escape of landfill gas without failure. 

 Ensure the seepage through the cap is no more than 75% of the anticipated seepage 

rate through the landfill liner. 

Surface water and sediment management 

 Drainage control measures aimed at preventing or reducing soil erosion caused by 

concentrated flows over the final landform (i.e. landform reshaping). 
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 Erosion control measures aimed at preventing or reducing soil erosion caused by 

rain drop impact and sheet flow (i.e. landform reshaping, capping and revegetation of 

the final landform surface). 

 Sediment control measures aimed at trapping and retaining sediment on site (i.e. a 

Sediment Management Structure). 

 Operational water bodies (e.g. stormwater dam, retention ponds) that are no longer 

required will be decommissioned, backfilled and rehabilitated during the closure 

works period if they cannot be re-purposed. 

Leachate management 

Inspection and maintenance of the leachate collection system while the landfill is actively 

generating leachate.  Following this period, the leachate collection and storage infrastructure 

will be decommissioned and removed.  The disturbance area (save for dams and ponds that 

can be repurposed) will be reshaped to align with surrounding contours and will be 

revegetated.  

Leachate generation will be reduced through progressively reshaping to the final landform 

shape and capping waste as soon as possible after the final top of waste is achieved. 

The final landform will be reshaped to passively shed surface water, and along with the low 

permeability capping system, infiltration into the landfill will be minimised to reduce ongoing 

leachate generation. 

Remediation 

Any contaminated soils and groundwater will be remediated to a level required for the post-

closure land use/s. 

Revegetation and habitat rehabilitation 

Alkina will rehabilitate by planting 330 seedlings (using locally sourced seeds) within the 

property to provide future cockatoo habitat in lieu of trees removed.  Planting will commence 

during the first three years of operation to replace aging or cleared vegetation. 

Disturbed areas will be revegetated / repurposed to be consistent with future land-use.  On 

the landfill area, this will involve shallow-rooted species so as to not impact the capping 

system. 

Where possible, and in consideration of the post closure land use, re-establishment of fauna 

habitat will be an objective of revegetation works. 

Upstream of the development, near the headwaters of the Thirteen Mile Brook, a Rivercare 

project partnership between the former Department of Water (DoW) and the Talbot Brook 

Land Management Association had been working to restore riparian vegetation along the 

banks of the Brook with the aim of reducing sediment and improving water quality.  Alkina 

will continue with this commitment (which is also identified in the planning approval) subject 

to approval of the proposal. 

Post closure monitoring and maintenance 

Post-closure monitoring activities with associated timeframes are outlined in Table 1 of 

Golder 2019e (Appendix 6.3) and Table 9 of the ERD.  The post closure monitoring and 

maintenance plan will be reviewed and updated in future versions of the GSL Closure Plan 

and will be aligned with closure objectives and completion criteria. 
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The Vic BPEM Guidelines state that the typical period for aftercare for a putrescible landfill is 

approximately 30 years.  The following areas relevant to the GSL will be considered in the 

post closure monitoring and maintenance plan: 

 Maintenance of landfill cap to address any areas of erosion, restore any depressions, 

and seal and monitor cracks caused by settlement. 

 Monitor and maintain revegetation (e.g. reseeding, weed management). 

 Maintenance and operation of leachate collection and treatment system. 

 Maintenance and operation of landfill gas extraction system. 

 Monitoring of groundwater, surface water, landfill gas, leachate and settlement. 

 

4.2.7 Predicted outcome 

The proposed clearing of six ha consisting mainly of isolated trees in a disturbed agricultural 

environment is minor in the regional and local context.  Approximately one-third of Lot 4869 

is native vegetation, while the broad vegetation type in the proposal site is common in the 

area; 74 % of the area within a 10 km radius is still native vegetation.  The clearing only 

represents less than 0.02% of this vegetation.  

There are no threatened flora species, nor threatened ecological communities within the 

impact area.  While black cockatoos may periodically visit the area, the clearing of trees 

identified in the development footprint pose no direct impact to their survival.  The proposed 

clearing is also not considered to be at variance with the clearing principles, which may 

otherwise have elevated concern. 

The assessment of residual impacts has been determined through the application of a 

residual impact model in Section 6. 

As no significant residual impacts to flora and vegetation have been predicted, no offsets 

have been identified as being necessary.  
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4.3 KEY ENVIRONMENTAL FACTOR 2: TERRESTRIAL FAUNA 

4.3.1 EPA Objective 

To protect terrestrial fauna so that biological diversity and ecological integrity are maintained. 

 

4.3.2 Policy and guidance 

The following policies and guidance have been considered in the preparation of this section: 

Statement of Environmental Principles, Factors and Objectives (EPA 2018) 

 Environmental Factor Guideline: Terrestrial Fauna (EPA 2016) 

 Technical Guidance: Terrestrial Fauna Surveys (EPA 2016) 

 Technical Guidance: Sampling methods for terrestrial vertebrate fauna (EPA 2016) 

 Technical Guidance: Sampling of short range endemic invertebrate fauna (EPA 
2016) 

 Instructions for the preparation of data packages for the Index of Biodiversity Surveys 
for Assessments (IBSA) (EPA 2018) 

 Instructions on how to prepare Environmental Protection Act 1986 Part IV 
Environmental Management Plans (EPA 2018) 

Other policy and guidance 

 WA Environmental Offsets Policy (Government of Western Australia 2011) 

 WA Environmental Offsets Guidelines (Government of Western Australia 2014 

 

4.3.3 Receiving Environment 

The receiving environment for fauna habitat is closely aligned with the condition of the 

vegetation, which is described in the Flora and Vegetation section (Section 4.2).  

The landfill will be developed centrally within Lot 4896 in an area described as a ‘non-native’ 

vegetation community due to being classified as completely degraded (habitat modification 

through agricultural activities – predominantly cleared land), with isolated marri and wandoo 

trees scattered through the development footprint.  As part of the proposal, upgrades to the 

GSH access intersection may also be needed, which may impact fauna habitat. 

The fauna habitat values for the landfill infrastructure area have been described as low in 

various assessments, including the EPA in 2013.  The habitat value and flora species 

richness are greater in the remnants located in the northern part of the property, which in 

turn will likely support a greater diversity of fauna.  The property access road bisects this 

remnant. 

The development footprint will be approximately 1 km from the ~46,000 ha WNP to the west 

while bush in the north of the property links with the conservation estate.  Other conservation 

estate in the vicinity include the St Ronans NR is located approximately 700 m north of the 

GSH and more than 3 km from the landfill facility while Wambyn NR is located approximately 

1.2 km east of the property boundary (and > 2 km to the landfill area). 
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The following studies and reports inform the assessment of impacts of the proposed landfill 

development on terrestrial fauna.  Updated assessments undertaken in 2019 have 

considered previous studies and existing databases to support field investigations. The 

fauna assessments have focused on species of significance, specifically black cockatoos 

and other threatened fauna, and feral animals; as identified in the ESD. 

Table 20: Studies and reports used to inform this section. 

Reference  Report Comments Location 

Emerge 
2020a 

Reconnaissance Flora and 
Vegetation Assessment, Part 
Lots 3060, 4869 and 29259 
Great Southern Highway, 
Saint Ronans, Emerge 
Associates, Perth October 
2019, 

Vegetation and flora assessment covering 
the area potentially disturbed as part of 
the GSL development 
IBSA dataset 

Appendix 
2.6 and  
 
Appendix 
2.1  

Emerge 
2020b 

Basal feral animal survey.  
Part Lots 3060, 4869 and 
29250 Great Southern 
Highway, Saint Ronans 
(EP19-091(02)), Emerge 
Associates, October 2019 

Baseline feral animal survey completed 
between August and October 2019 by 
Emerge Associates and Zootopia using 
camera traps to fulfil ESD requirement 
task 9d. 
IBSA dataset 

Appendix 
2.7 and 
 
 
Appendix 
2.3. 

Emerge 
2020c 

Black Cockatoo Habitat Tree 
Assessment - Part Lots 
3060, 4869 and 29250 Great 
Southern Highway, Saint 
Ronans (EP19-091(02) 
005A), Emerge Associates, 8 
November 2019 

Resurvey of potential black cockatoo 
habitat trees within the proposal area by:  
inspecting hollow trees previously 
surveyed; 
conduct targeted surveys of habitat trees 
not previously surveyed; and determine 
extent of habitat trees within the 
development footprint. 
IBSA dataset 

Appendix 
2.8 and 
 
 
 
 
 
Appendix 
2.2 

ENV 2012 Allawuna Landfill Vegetation 
and Fauna Assessment, 
ENV Australia Pty Ltd, Perth, 
October 2012 

Level 1 Fauna and vegetation assessment 
for Lot 4869 prepared for Bowman & 
Associates for granted SITA works 
approval and clearing permits. 

Appendix 
2.10 

ENV 2013 Flora, Vegetation and Fauna 
Assessment, Allawuna 
Roadside, ENV Australia Pty 
Ltd, Perth, March 2013 

Level 1 Fauna and vegetation 
assessments for GSH road reserve 
prepared for Bowman & Associates.  
Fauna assessments focused on Black 
cockatoos for granted SITA works 
approval and clearing permits. 

Append 2.9 

Golder 
2018 

Tree survey to support 
Native Vegetation Clearing 
Permit application for the 
proposed Great Southern 
Landfill 

Assessment of black cockatoo habitat 
trees to support the clearing application in 
line with the works approval application. 

Append 
2.11 

 

4.3.3.1 Fauna habitat types 

The main fauna habitats within the development area are: 

(a)    cleared cropland which consists predominantly of cleared pastures with scattered 

marri and wandoo trees.  This habitat is severely degraded and has limited 

understorey vegetation (mainly non-natives) and low fauna habitat value. 

The cleared cropland provides little suitable habitat for vertebrate fauna other than 

birds. It covers most of the development footprint area.  The scattered Marri and 

Wandoo provide suitable feeding habitat for birds that feed on the nuts of the marri, 
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flowers and insects found on the trees. The marri and wandoo trees provide foraging 

habitat and potential roosting and breeding habitat for black cockatoos. The croplands 

also provide habitat for insects. 

(b)   minor creek line lined with wandoo, flooded gum and she-oak.   

The minor creek line provides habitat for bird species and potentially seasonal 

breeding habitat for amphibians.  Many large trees containing hollows were recorded 

from this habitat and it therefore provides potential breeding habitat for hollow nesting 

bird species.  This habitat contains foraging and roosting habitat for black cockatoos.  

Due to its condition and limited vegetation, it is also considered to have low fauna 

habitat value.  

(c)   Woodlands of eucalypt species with a native understorey.  This habitat is considered 

to be in a good condition and is represented in the remnant vegetation in the northern 

parts of the proposal area.  The access road to the property traverses this habitat.  The 

road reserve on the GSH also includes woodland vegetation but the habitat condition 

is varied. The road reserve comprises of a relatively thin strip of vegetation (between 5 

and 15 m wide).  A fire break exists between the remnant vegetation on Lot 4869 and 

the southern GSH road reserve. 

While the road reserve is only a thin strip, providing limited habitat value, the remnant 

in the northern part of Lot 4869 is contiguous with the WNP and provides value as 

habitat and a wildlife corridor.  

 

4.3.3.2 Fauna Assemblages 

The ENV studies (ENV 2012, 2013) recorded 35 fauna species while undertaking a Level 1 

survey.  These included five reptiles, 28 birds and two mammal species.  ENV 2012 outlines 

the methodology employed to develop a species list and assess the habitat of significant 

species. A comprehensive species list of observed (and potentially present) fauna is 

included in this report; 227 species have been previous recorded in the local area.   

While the ENV survey did not undertake trapping, the report states the expected fauna 

assemblages consist of species that are generally common and widespread throughout the 

region, and are not dependent on the habitat found within the study area. Tall trees with 

dense canopies are present within the proposal area and provide potential roosting habitat 

for black cockatoos.  However, no evidence of roosting (droppings or feathers) was recorded 

during their assessment.  Similarly, no roosting evidence had been seen during the detailed 

onsite “tree by tree” inspection undertaken by Golders for the clearing permit application in 

January 2018, nor in the Emerge survey in 2019/20.  

ENV 2012 state that seven species of amphibians have been previously recorded in vicinity 

of the study area. The amphibians most likely to occur are the Western banjo frog 

(Limnodynastes dorsalis) and the crawling toadlet (Pseudophryne guentheri).  

No amphibians were recorded during the any of the fauna assessments.  

According to ENV 2012, 27 species of reptile have been previously recorded near the study 

area.  Reptiles likely to occur at the site include the variegated tree dtella (Gehyra variegata), 

the bobtail (Tiliqua rugosa rugosa) and the Western bearded dragon (Pogona minor minor).  

A bobtail was photographed during the Emerge feral animal survey. 
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ENV 2012 report recorded five reptile species, the Southern blind snake (Ramphotyphlops 

australis), common dwarf skink (Menetia greyii), Buchanan’s snake-eyed skink 

(Cryptoblepharus buchananii), marbled gecko (Christinus marmoratus) and Diplodactylus 

pulcher during the fauna assessment.  

ENV 2012 also state that 183 species of birds have been recorded previously in the general 

area.  Many of these are unlikely to occur at the site, since these records are from a larger 

area encompassing a wide range of habitats and include rare birds that only occur on a 

transitory basis.  Of the 28 species ENV recorded in their survey, five belong to the honey-

eater family. 

According to the ENV 2012 report, there are records of ten mammal species ocuring in the 

general area.  Many of these are unlikely to occur at the landfill proposal site, since these 

records are from larger areas encompassing a wide range of habitats, and small mammals 

tend to be habitat-specific.  During the fauna assessment evidence of two mammal species 

were recorded. This included one native mammal, the Western grey kangaroo (Macropus 

fuliginosus) and one introduced mammal species, the rabbit (Oryctolagus cuniculus).  

Due to the ESD focusing on impacts to black cockatoos and impacts caused by feral 

animals, further investigations undertaken for the preparation of the ERD focused on these 

two elements. 

As part of the Emerge feral animal-targeted survey in 2019 using infrared motion-sensor 

cameras, 20 species were recorded, of which five were feral (non-native species).  Of these, 

the Australian raven, Western grey kangaroo and the Australian magpies were 

photographed the most often.  Feral animal presence is discussed separately below. 

 

4.3.3.3 Fauna of Conservation significance 

ENV 2012 identified the following conservation significant species likely to habitat the 

development area: 

 Black cockatoos (Carnaby’s, Baudin’s and forest red-tailed) 

 Rainbow bee-eater 

While the graceful sun moth was previously identified as potentially occurring within the 

development area, the surveys undertaken by ENV determined that the flora species with 

which they were associated were not present in the study area; the nearest record was 60 

km west of the GSL and so no further consideration was given to this taxa. 

 

4.3.3.3.1 Black cockatoos 

Three species of threatened black cockatoos that occur in the State’s south-west are 

protected under the EPBC Act and the BC Act:  

 Carnaby’s cockatoo, (Calyptorhynchus latirostris);  

 Forest red-tailed black cockatoo (FRBC) (Calyptorhynchus banksii naso); and   

 Baudin’s cockatoo (Calyptorhynchus baudinii).  
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Black cockatoos are of national environmental significance.  The Commonwealth 

Government published the EPBC Act referral guidelines for three threatened black cockatoo 

species in 2012 (BCRG 2012) to protect black cockatoos from potential impacts.  The 

guidelines are designed to determine likely impacts of clearing and whether referral is 

required. 

Black cockatoos are long-lived, slow-breeding birds that tend to bond for life.  These 

characteristics, together with habitat loss through large-scale clearing, have caused their 

populations to decline.  Maintaining a long-term supply of trees with hollows large enough for 

nesting black cockatoos in woodland stands are important to support breeding, and are 

usually only found in eucalypt trees more than 200 years old.   

The BCRG 2012 defines the breeding habitat as trees of those species within the range of 

the cockatoo, which either have a suitable nest hollow, or of a suitable diameter at breast 

height (DBH) to develop a nest hollow.  For most tree species, a suitable DBH is 500mm.  

For salmon gum and wandoo, suitable DBH is 300.  Large trees meeting these criteria are 

common in the local area and the adjoining WNP.   

Based on the modelled distribution maps presented in the BCRG 2012, all three species of 

black cockatoo could potentially occur in the study area; these maps are replicated below 

(Figure 14, 15 and 16).  Table 1 of the Commonwealth BCRG 2012 document describes the 

breeding, nesting and foraging habitats for the different black cockatoo species. The local 

area, including the development site provide suitable habitat and therefore has been a focus 

of the studies. 

Threats to the black cockatoos include habitat loss and degradation, interactions with 

humans (injury / death particularly on roadside verges, disturbance, shooting and poaching), 

and other species occupying the hollows. 

Carnaby’s cockatoo is listed as endangered under both the EPBC Act and BC Act.  They are 

endemic to southwest Western Australia.  According to the BCRG 2012, their distribution 

extends from the Murchison River to east of Esperance and inland to Morawa, Dalwallinu, 

Kellerberrin and Lake Cronin. The species was once common, but the population has 

declined significantly in the last half century, and is now locally extinct in some areas. 

According to the EPA Technical Report: Carnaby’s Cockatoo in Environmental Impact 

Assessment in the Perth and Peel Region (May 2019) suggests that >50% of the population 

has been lost in the last 58 years, and populations continue to decline.  The EPA technical 

report estimates the population to be around 40,000 birds.   

Baudin’s cockatoo is also listed as endangered under both the EPBC Act and BC Act.  

According to the BCRG 2012, they are likely to occur throughout out the south western 

humid and sub humid zones, from the northern Darling Range to Bremmer Bay in the south 

and inland to Bakers Hill, Williams and Kojonup.  This species forages primarily in eucalypt 

forest, where it feeds on Marri seeds, flowers, nectar and buds while also feeding on a wide 

range of seeds of Eucalyptus, Banksia, Hakea and exotic Pinus (Pine) species, as well as 

fruit and beetle larvae from under the bark of trees.  Their range extends to the vicinity of the 

proposed GSL.  Their numbers are estimated to be about 12,000 birds (Peck et al 2019). 

The FRBC is listed as vulnerable under both the EPBC Act and BC Act.  They are distributed 

throughout the humid and subhumid southwest of Western Australia from Gingin through the 

Darling Ranges to the southwest, from approximately Bunbury to Albany. The FRBC occurs 

in pairs or small flocks, or occasionally in large flocks of up to 200 birds. The FRBC feeds 

primarily on Marri and Jarrah fruit. The FRBC usually inhabit dense jarrah, karri and marri 

forests that receive more than 600 mm average annual rainfall (ENV2012).  This species 
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breeds in the southwest between October and November. Their numbers are also estimated 

to be about 15,000 birds (Peck et al 2019). 

 

 

Figure 14: Modelled distribution of Baudin’s black cockatoo (BCRG, 2012 ) with the 
approximate location of the GSL depicted by purple  dot 
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Figure 15: Modelled distribution of Carnaby’s black cockatoo (BCRG, 2012) with the 
approximate location of the GSL depicted by purple dot 
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Figure 16: Modelled distribution of forest red-tailed black cockatoo (BCRG, 2012) with the 
approximate location of the GSL depicted by red dot 

 

Black Cockatoo habitat assessment 

Several black cockatoo assessments have been conducted for the development area since 

2012.  The assessment was on three key factors that are considered important to black 

cockatoo ecology, namely, foraging, roosting and breeding. 

 

Foraging 

The distribution of foraging resources was recorded throughout the project area, particularly 

of species that are dominant on the site, during the field surveys.  To determine if black 
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cockatoos forage on the site, potential foraging plants were identified, and the ground under 

these plants was searched for any evidence of Black Cockatoo foraging.  

In areas where black cockatoos have been feeding, the food remains (often chewed 

eucalypt nuts, e.g. marri) can be attributed to one of the three black cockatoo species. The 

different black cockatoos have slightly different feeding habits. Evidence of foraging by black 

cockatoos was found below several tree during the surveys conducted in 2012 by ENV, 

which is consistent with habitat use.   

The study area contains multiple, mainly isolated, marri and wandoo trees that are known 

foraging resources for Black Cockatoos.  

 

Roosting 

All three black cockatoo species are known to use communal roosting sites. The BCRG 

2012 regard roosting habitat for black cockatoos as any tall tree, these are generally found in 

or near riparian environments or natural and artificial water sources for Baudin’s and 

Carnaby’s cockatoos and tall Jarrah and Marri trees within or on the edge of forests for 

FRBC. Any trees that match the definition for roosting habitat were examined for evidence of 

roosting activity (presence of feathers and droppings) and if found were recorded (GPS 

location, tree species and height).  

There is no evidence that any of the black cockatoos use the vegetation in the vicinity of the 

proposal for roosting purposes.  The 2019 Great Cock Count (community-volunteer annual 

surveys for black cockatoo roosting sites undertaken with Birdlife Australia and DBCA) 

identify that 70% of the Carnaby’s roosting sites on the Perth-Peel coast plain are associated 

with the Gnangara pine plantations.  On the northern Darling Scarp and plateau, there are 

known roosting sites in the Shire of Mundaring (Peck et al 2019).  Birdlife Australia 

confirmed they have no records of roosts or nests of any of the three Black-Cockatoos within 

12 km of the proposed landfill site, the nearest one being 16 km due west. According to Peck 

et al 2019, very few black cockatoo roosting sites have been identified in the eastern fringes 

of the Jarrah forest.  It is reported that the abundance and distribution of black cockatoos in 

the in the eastern portions of the Darling scarp are not well understood. 

 

Nesting hollows 

A black cockatoo breeding habitat (nesting hollows) assessment was undertaken as this is a 

particularly important aspect for any assessment of impacts upon Black Cockatoos.  To 

determine the breeding habitat classification of the site in accordance with BCRG 2012, a 

habitat assessment was undertaken.   

Native trees of suitable species that are greater than 500 mm diameter at DBH are classified 

as mature trees (habitat trees) and have the potential for breeding hollows to develop. The 

details of any trees that match this definition were noted, and their location (GPS 

coordinates), tree species, DBH, number of hollows and height (in metres) recorded so the 

breeding potential of the study area can be assessed. These trees were again reassessed 

during September 2019 and January 2020 by Emerge Associates. 

 The methodology for the dedicated black cockatoo habitat search undertaken by Emerge, 

which considered previously collected data (including ENV and Golder surveys), is detailed 

in the Emerge investigation (Emerge 2020c).  The ENV study area represented slightly 
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different study area but with significant overlap while the Golder assessment informed a 

clearing application associated with the works approval application under Part V of the EP 

Act. The surveys undertaken detected multiple potential black cockatoo habitat trees 

(without hollows) throughout the area.   

The surveys undertaken by Emerge also considered information collected by previous 

surveys undertaken by ENV in 2012, and Golder in 2018.  Findings from the 2019/20 black 

cockatoo survey are detailed in Emerge (2020c).  A summary of the survey findings are 

tabled below and individual habitat trees plotted on a map (Figure 17 below).  The green 

markers on the habitat tree map show the location of habitat trees with suitable black 

cockatoo hollows, blue show trees with potentially suitable hollows, orange makers show 

habitat trees with hollows not suitable for black cockatoos, and the yellow markers show 

habitat trees without hollows. 

The survey area encompassed an area beyond the development envelope (proposal area) 

within which the disturbance area (footprint) for the infrastructure will be located. 

Table 21: Summary of black cockatoo habitat trees relative to the survey area, development 
envelope and development footprint (Emerge 2020) 

Location  No of black 
cockatoo habitat 
trees 

No of habitat 
trees with 
potentially 
suitable hollows 

No of habitat 
trees with 
unsuitable 
hollows 

No of habitat 
trees without 
hollows 

Survey area 633 6 22 605 

Development 
envelope 

562 4 21 536 

Development 
footprint 

331 0 13 318 

 

All trees with suitable hollows were inspected for evidence of use as nest sites, such as 

chew marks and bark stripping from around the entrance of the hollow.  No such evidence 

was recorded during the surveys. 

The surveys conducted in late September 2019 and January 2020 by Emerge (Emerge 

2020c) used a drone camera and a pole-mounted camera (and was supported with 

information gathered from previous surveys) to investigate all the habitat trees within the 

survey area (which incorporates the development footprint area).  Over 630 potential habitat 

trees were assessed during these surveys.  Of these, 331 occur within the proximity of the 

development footprint.  Emerge found three trees with suitable hollows for breeding by 

species of black cockatoos – all outside the development footprint.  Each were isolated 

paddock trees within Lot 4869; one tree was near the existing farm access road, the second 

next to the northern borrow pit (and the development footprint was modified to exclude this 

tree from the disturbance area) while the last is located south east of the proposed landfill.    
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Figure 17: Potential black cockatoo habitat trees within the proposal development footprint (Emerge 2020c) 
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Three trees with potential suitable hollows were also identified in the development envelope 

(but outside the disturbance footprint) along the GSH, west of the site egress point.  None of 

these trees had evidence of nesting activities and none are planned to be disturbed / cleared 

as part of the proposal (as a consequence of the realignment of the development footprint 

boundary). 

Of the habitat trees identified in the development footprint area, 13 were found to have 

unsuitable hollows, and 318 having no hollows.  The proposed activity does not trigger this 

risk criterion (black cockatoo nesting trees) and therefore does not warrant another 

Commonwealth referral.  Furthermore, habitat trees within the development footprint will not 

be taken / cleared where this can be avoided.   

The development footprint is located in a highly cleared landscape as can be observed in 

Figure 17 above with ample cockatoo habitat within the wider area.  Together with the WNP 

(46,338 ha), two nature reserves occur within close proximity (less than 4 km) to the study 

area, namely:  Wambyn NR (215.2 ha), St Ronans NR (118.2 ha).  The vegetation of these 

reserves contain known foraging and breeding plant species for black cockatoos; however, 

the quality and extent of these habitats within each reserve is unknown as last known 

surveys were undertaken in the 1980’s.  

The cleared cropland habitat containing scattered marri and wandoo is prominent throughout 

the areas surrounding the development footprint area. The proposed development will not 

produce a gap of greater than 4 km between patches of black cockatoo habitat, or result in 

isolation or fragmentation of black cockatoo habitat.  

 

4.3.3.3.2 Rainbow Bee-eater  

The Rainbow Bee-eater is listed as Migratory under the EPBC Act.  According to ENV 2012, 

this species is one of the most common and widespread birds with a distribution that covers 

the majority of Australia.  In Western Australia, this bird can occur as a ‘resident, breeding 

visitor, postnuptial nomad, passage migrant and winter visitor’.  Although the species was 

not recorded during the ENV 2012 survey, it has been previously recorded in the general 

area.  The study area provides suitable foraging habitat and suitable nest sites in the sandy 

soil.  The species is not however, dependent on the habitats represented in the study area, 

and the common and widespread distribution of this species ensures that the proposed 

development will not impact upon its conservation status.  

 

4.3.3.4 Baseline feral fauna Assessment 

The Minister, in his Statement of Reasons under section 43 of the EP Act to refer this 

proposal to the EPA, indicated that feral animal population increases associated with 

landfilling operations was an emerging issue.  This was based on findings from 2017 relating 

to a proposed regional landfill in the Shire of Cuballing where feral cat and fox numbers 

could potentially increase as a consequence of the landfill and pose a risk threatened native 

fauna e.g. numbats and woylies in the Dryandra State Forest.    

In this case (GSL), the Minister’s concerns are based on the proximity to areas of native 

vegetation; and it being a large facility that would operate for up to 20 years. 
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Alkina engaged Emerge to undertake a baseline feral fauna assessment with Lots 9926, 

26934, 4869 and 5931 (Allawuna Farm) in accordance with the EPA’s Technical Guidance – 

Terrestrial fauna surveys (2016).  Emerge prepared a report (Emerge 2019b) to support 

assessment which is included in the Appendices (Appendix 2).  It provides more detail on 

the methodology, results and limitations relevant to this assessment.  

The use of the word feral implies the introduced fauna escaped from domestication and now 

thrive on their own in the environment, posing a risk to native ecosystems.  Particularly 

invasive or detrimental fauna are listed as ‘declared pests’ pursuant of the Biosecurity and 

Agricultural Management Act 2007(BAM Act), warranting special management to limit their 

spread. 

As part of the survey, 30 infrared motion-sensor cameras were strategically placed across 

the Allawuna Farm between late August and October 2019, which coincided with the end of 

the lambing season.  Camera locations were selected to provide systematic coverage of the 

GSL site with a focus on habitats likely to be favoured by feral fauna species (see Figure 18) 

with advice from the games keeper and landowner. 

A total of 20 fauna species were recorded over a 40-day period of which five were non-

natives (or feral) species.  Four of these non-native species are listed as declared pests 

pursuant of the BAM Act: 

• Feral cat 

• Rabbit 

• Feral pig 

• Red fox 

In total, 455 observations were recorded of which 373 were of native species (mainly 

Australian raven, western grey kangaroo, Australian magpies and Australian ringneck).  

Feral fauna species accounted for the rest of the observations (recorded at a lower 

frequency compared to native fauna species).  The red fox was the most common feral 

species recorded (recorded 67 times) during the survey period while five individual feral pigs, 

one cat and six rabbits were also recorded.   

According to Emerge survey (Emerge 2020b), the population of feral fauna recorded is not 

considered to be relatively large or unusual for the site given its agricultural setting.  It must 

be noted that feral animal control is undertaken in the adjoining WNP according to DBCA 

(including aerial baiting under the Western Shield Program and pig control), while the current 

landowner also periodically shoots feral animals encountered on the property.  The owner of 

the Allawuna Farm destroyed five pigs during 2019 autumn as well as a number of foxes and 

cats..  Shooting of feral animals on agricultural properties is common practice.   

It is uncertain how many of these feral animal observations were the same or different 

individuals moving across the site on the same or different days.  Therefore, it is difficult to 

predict the actual population size without unique individual markings/identification.  Foxes 

are highly mobile, usually live in small family groups around the breeding season and can 

cover a large area within a territory, which they maintain for most of the year.  Territory size 

varies depending on habitat type, food source etc.  Anecdotal evidence suggests pigs are 

more inclined to move along watercourses while the foxes will hunt scavenge over a wider 

area (and cameras were placed accordingly).  There was evidence of fauna movement 

between the neighbouring properties, to and from the woodland and forested areas. 
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Figure 18: Location of camera placement during feral animal assessment (Emerge 2020b) 
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4.3.4 Potential impacts 

According to the ESD, potential impacts associated with the landfill development may 

include the clearing of native vegetation required for black cockatoo habitat.  The operation 

of the landfill may attract feral animals, which in turn will impact on native fauna inhabiting 

surrounding conservation estate.  It is difficult to quantify what new impacts feral animals will 

have on fauna in conservation estate as a consequence of the landfill when these feral 

animals already persist in this landscape and already impact on these ecosystems.  The 

results from the surveys provide an index of presence. 

 

4.3.4.1 Clearing of black cockatoo habitat 

The on-going threats to black cockatoo survival has led to the protection status.  These 

threats remain, irrespective of this proposed development.   

The landfill infrastructure placement is purposefully sighted in areas cleared and disturbed 

by agricultural practices; areas considered to have low value habitat for native fauna. More 

adaptable species will likely expand in these areas at the expense of fauna native to the 

area as a consequence.  

The proposed landfill poses no direct threat to the black cockatoos, unless a habitat tree 

within the development footprint contains an active nest at the time of clearing. 

The construction and disturbance of the landfill may indirectly affect the black cockatoo 

habitat, namely, roosting, foraging and nesting trees when these are cleared.  This will then 

reduce the available habitat for the species, assuming the birds depend on these particular 

trees for their survival. 

Three hundred and thirty one black cockatoo habitat trees were identified in the development 

footprint of which 13 trees contained hollows unsuitable for black cockatoos.  No trees with 

potentially suitable hollows are located within the proposed disturbance area while the 

remainder (318) had no hollows.  Assuming all the habitat trees within the disturbance 

footprint are taken, this would represent an area of approximately 5 ha in Lot 4869 and 0.5 

ha within the GSH road reserve, noting that these trees are mainly isolated paddock trees. 

Indirect impacts may result from the removal of identified habitat trees within the 

development footprint; this action will be a one-off event (not on-going).  No trees are being 

used for black cockatoo roosting, and visiting of trees for food would be seasonal and 

coincide with the fruiting of the trees.  The clearing of mainly isolated trees for the GSL is at 

a comparatively insignificant scale when considering the amount of suitable habitat within 

the area (~74 % native vegetation within a 15 km radius).  It also presents an insignificant 

risk to black cockatoo survival as the clearing only represents 0.019 % of potential black 

cockatoo habitat within a 10 km radius around the proposed development (assuming the 

native vegetation within this area is suitable).   
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4.3.4.2 Feral animal impacts 

Putrescible landfills are generally likely to be attractive sites for vermin infestations due to 

the presence of food wastes and still waters.  The red fox, feral pig, feral cat and European 

rabbit, as determined through baseline surveys persist in the area prior to the establishment 

of the landfill. 

Feral animals have the potential to cause serious impact on natural systems through direct 

effects such as predation, habitat destruction, competition for food and territory, introduction 

of disease, and through environmental degradation such as that caused by over-grazing. 

With the recording of these feral species within the development boundary, the impacts on 

the environmental values are already established and managed by the landowner and 

neighbours (e.g. Parks and Wildlife baiting and trapping). 

Feral pig 

Feral pigs directly affect agriculture by feeding on crops and livestock, causing damage by 

uprooting and trampling flora, and by harbouring and spreading diseases and parasites. 

Damage to native ecosystems are harder to quantify but some effects are clear.  Uprooting 

of soil causes physical damage, erosion, and affects soil fauna.  It also reduces the ground 

cover, sometimes changes the composition of plant communities and can encourage 

invasion by weeds.  Feeding on native plants and animals is directly destructive, and 

presumably results in competition with native animals dependent on the same food 

resources.  There is also circumstantial evidence that pigs spread the fungal pathogen 

Phytophthora cinnamomi, which causes jarrah dieback disease in Western Australia. As part 

of their habit, pigs could pose a threat to threatened species through their actions. 

Feral pigs are true omnivores but they generally rely on plant material for the bulk of their 

diet.  Odours and presence of a food source may increase their presence in an area. 

The presence of pigs in the vicinity has been established and widely known by locals.  This 

was supported by the baseline survey undertaken in 2019 and the regular pig shooting on 

the property by the games keeper.  While the landfill does not pose a risk to the feral pigs, 

indirect consequences of the landfill may be the attraction of further pigs, which will damage 

agricultural and environmental values identified above (as they currently do).  The indirect 

impacts / risks already exist and through site management, these risks are not anticipated to 

materially increase. 

Red Fox 

In Western Australia, the fox is a declared pest under the BAM Act administered by the 

Department of Primary Industries and Regional Development (DPIRD). It is declared for the 

whole of the State in the management control category C3 and the prohibited keeping 

category. 

There is strong evidence to suggest that foxes have caused the decline of many small to 

medium-sized species of Australian native mammals. Foxes hunt alone and for part of the 

year are solitary animals. They become more social as the breeding season approaches, 

forming or re-establishing pairs. 

Foxes tend to eat whatever is most easily available to them, which could include food wastes 

accessible at landfills, and presence of other food sources (preying on lambs on the farm or 

other animals attracted to the landfill). 
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The 2019 surveys have demonstrated that foxes are very active in the area (Emerge 2019b) 

with numerous daily recordings.  Being territorial maintains a level of natural population 

density control.  Removal of individuals will mean that another fox will fill the void. While the 

foxes will not pose a direct threat to the landfill, they will seek to eat any food source that 

becomes available to them from the landfill.  The impacts of their presence on native fauna 

in the area are likely already being observed and the landfill is unlikely to significantly 

present greater indirect or cumulative impacts. 

Feral cat 

Feral cats threaten the survival of over 100 native species in Australia. They have caused 

the extinction of some ground-dwelling birds and small to medium-sized mammals. They are 

a major cause of decline for many land-based endangered animals such as the bilby, 

bandicoot, bettong and numbat. Many native animals are struggling to survive so reducing 

the number killed by this introduced predator will allow their populations to grow.  Predation 

by feral cats is listed as a ‘Key Threatening Process’ under the Commonwealth EPBC Act. 

Feral cats are predominantly solitary and nocturnal, spending most of the day in the safety of 

a shelter such as a rabbit burrow, log or rock pile. They are carnivores, generally eating 

small mammals, birds, reptiles, amphibians, fish and insects depending on their availability.  

They may scavenge food wastes where these are available, or be attracted by the presence 

of rats and mice.  In the neighbouring WNP, their food could include dunnarts, possums and 

other small animals. 

The main impact of feral cats is through direct predation.  Cats also spread diseases that 

affect, humans, livestock and native wildlife. Feral cats are known to scavenge for human 

food scraps and to feed on carrion. They can build up enormous populations around such 

reliable food sources (e.g. artificially rich food sources such as rubbish tips, including being 

attracted to the presence of rodents that would also potentially be attracted to the landfills). 

While a single cat was recorded during the survey period, they are likely to be present based 

on their ability to survive in diverse habitats.  Similar to foxes, they pose no threat to the 

landfill but their presence may place other taxa at risk.  Similarly, the impacts of their 

presence will already exist on native species (even though this is not quantified through this 

study).  An increase in cat numbers (assuming there is an increase in food source 

availability) may add to existing cumulative impacts.  No other activities are being proposed 

that will result in additional feral animal population increases that would add to the existing 

concern. 

European Rabbit 

Rabbits will feed on native vegetation and potentially impact on threatened species upon 

which they feed.  They compete with grazing stock for food, contribute to soil erosion, 

damage crops and destabilise the land, potentially leading to injury of livestock.  Rabbits 

threaten the survival of many native flora species, including threatened species, thereby 

negatively affecting biodiversity values.   

Rabbits were recorded during the 2019 survey.  The presence of the landfill is not expected 

to have an impact on their numbers, or cause impacts are they will not be reliant on the 

landfill as part of their habitat requirements. 
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4.3.5 Assessment of impacts on terrestrial fauna 

The fauna habitat has been generally described as of low value on the basis that much of 

the development area is cleared agricultural land.  The surrounding area contains significant 

amounts of vegetation (habitat of ecological significance).  The specific impacts to black 

cockatoos and potential impacts of feral animals on the environment are detailed below.   

The BCRG 2012 provides guidelines as to when referral to the Commonwealth are required 

under the EPBC Act for actions that present a high risk of significant impact to black 

cockatoos.  This has been used to assess the risk to inform whether Commonwealth referral 

was required.   

The original clearing application for the proposed landfill (basically the same proposal) was 

referred to the former Department of Sustainability, Environment, Water, Population and 

Communities (Commonwealth) to determine if this activity would be classified as a controlled 

action under the EPBC Act.  On 5 August 2013, this Department determined that the tree 

clearing within the development of the Allawuna Farm Landfill was not a controlled action, 

noting this was not an approval to clear as this is undertaken at a State approval level.   

 

4.3.5.1 Black cockatoo potential impact assessment 

The potential impacts have been assessed against the Commonwealth’s Black cockatoo 

referral guidelines. 

Based on the extent of extant native vegetation in the area, there is extensive habitat 

available for black cockatoos.  Placed in the regional context, the development on Lot 4869 

is adjacent to the ~46,000 ha WNP that contains suitable black cockatoo habitat in a 

protected environment.  Other conservation assets (St Ronans and Wambyn NRs) also exist 

in the area (~330 ha).  Lot 4869 still has extensive native vegetation in various remnants and 

a multitude of isolated paddock trees both in and out of the development footprint (~526 ha).  

A summary of the extant of native vegetation within a 10 km radius (buffer) around the 

development envelope is provided in Table 16.  The black cockatoo habitat is well 

represented in the area with 74 % native vegetation extent, and the black cockatoos are not 

dependent on the trees within the development footprint to meet their habitat needs.  No 

roosting or active nesting trees were recorded during any of the surveys for the study area.  

The removal of approximately 6 ha of native vegetation (principally a combination of isolated 

and scattered wandoo and marri paddocks trees) associated with the landfill development 

footprint only constitutes 0.019 % of black cockatoo habitat in the local area. 

The BCRG 2012 state that if the proposed development requires the clearing of more than 

one hectare of quality foraging habitat, it would be classified as a ‘high risk of significant 

impact’ on a matter of national environmental significance. The habitat value for the landfill 

infrastructure was assessed as low by virtue of being non-native agricultural land containing 

scattered, mainly isolated paddock trees.  The proposed action is not considered to be of 

high-risk necessitating referral. 

According to the BCRG 2012, the clearing or degradation of a ‘known roosting site’ would be 

considered high risk of significant impact’. Tall trees with a closed canopy that could 

potentially provide roosting habitat were recorded within the study area however, no 

evidence or signs of roosting was recorded in either 2012, 2018 or 2019/20 for trees within 

the development area. 
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In addition, there are no known roosting locations within the study area; the closest known 

Carnaby’s cockatoo roosting site is situated more 16 km to the west.   Therefore, the 

proposed clearing is not considered to be of a high risk that would require referral to the 

Commonwealth. 

The BCRG 2012 identifies the clearing of any known nesting tree as a ‘high risk of significant 

impact’ and requires Commonwealth referral.   

All potentially suitable nesting trees were investigated and mapped.  Only three trees with 

suitable hollows (all empty) were identified during the surveys, and all have been 

purposefully excluded from the disturbance area (and therefore will not be impacted).   No 

evidence of black cockatoo nesting was found during any of the targeted surveys, and so the 

development does not warrant Commonwealth referral on this criterion.  Disturbance of 

these trees with suitable hollows will be actively avoided.   

The BCRG 2012 also identifies that creating a gap greater than 4 km between patches of 

black cockatoo habitat (foraging, roosting and breeding) will be classified as a ‘high risk of 

significant impacts’.   

The study area was located in a highly cleared landscape but multiple large remnants 

surround the proposal site (within a 4 km radius).  The cleared cropland habitat containing 

scattered marri and wandoo is prominent throughout the areas surrounding the study area, 

which could be used as “stepping stones” to get from one remnant to another. As such, the 

proposed development will not produce a gap of greater than 4 km between patches of 

Black Cockatoo habitat.   This proposal does not result in isolation or fragmentation of black 

cockatoo habitat, and therefore does not trigger Commonwealth referral requirements. 

In DWER’s preliminary assessment report for the clearing against the clearing principles 

contained in Schedule 5 to the EP Act under application number CPS7656/1 for the works 

approval area.  DWER notified Alkina through Golder on 31 January 2018 that the clearing 

approval likely to be granted would to be subject to conditions, which would include a 

requirement for hollow trees to be checked for black cockatoos prior to clearing within the 

breeding season, indicating that the proposal presented no unacceptable risk to black 

cockatoos. Alkina are committed to this checking. 

Black cockatoos will continue to access the remaining habitat on the property and traverse 

the farm to other habitat in the area.  The surrounding area is well vegetated with suitable 

habitat and therefore minimises indirect or cumulative impacts associated with the proposal, 

making this proposal low risk. 

 

4.3.5.2 Feral animal impact assessment 

There is currently limited published information on the direct relationship between feral 

animals and landfill activities.  The baseline study undertaken in 2019 has identified their 

presence in the area.  Foxes, pigs, rabbits, and a cat was recorded and these species would 

be freely moving between the conservation estate and freehold land.   

One is not able to quantify the density or population size of these species from the surveys.  

While foxes were regularly encountered, they are also quite mobile in their search for food 

within a defined territory, which may have led to regular repeated recordings.  It must be 

noted that the survey was also undertaken shortly after the lambing season, so foxes may 

likely be actively searching for easy prey to feed their young.  The numbers of individual feral 
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animals observed may also be affected by regular shooting activities on the property (e.g. 

shooting of five pigs on Allawuna Farm during autumn of 2019).   

From an assessment of risk, the feral animals are already present in the area and the 

consequences of their presence may already have been realised (already exist) prior to the 

establishment of the landfill.  While the landfill may potentially provide a food source for feral 

animals (if not managed), Alkina is confident that the presence of the landfill with the 

proposed management strategies identified within the Feral Animal Management Plan 

(within Appendix 6.2) and in the Mitigation Section below (4.3.6) will not likely increase the 

risk profile.  All landowners have an obligation to control feral animal numbers on their 

property to prevent increased population size or density, or expanding their distribution 

range. 

Advice from the Parks and Wildlife Perth Hills District (DBCA) is that they conduct aerial 

baiting in sections of the WNP for foxes and cats as part of the Western Shield program, and 

target pig control during the drier times of the year when pigs are likely to congregate near 

water. .  

Alkina contacted the Department of Primary Industries and Regional Development (DPIRD) 

for advice on potential biosecurity risks as part of its stakeholder engagement for the Part IV 

EP Act assessment.  Advice provided by DPIRD (Sustainability and Biosecurity) in February 

2020 that this agency has no evidence of agricultural biosecurity incidents originating from 

operating Class II or Class III landfill sites in rural areas that would pose an unacceptable 

biosecurity risk for agriculture.  DPIRD did reiterate (similar to advice provided to DER during 

the Allawuna Farm works approval assessment stakeholder engagement in 2015/16) the 

importance of identifying biosecurity risks and implementing the all-necessary control 

methods raised in previous advice (which are reflected in the management plans). 

 

4.3.6 Mitigation of impacts to terrestrial fauna 

The mitigation controls are detailed below to manage potential impact to native fauna while 

the following management measures are implemented to ensure impacts are not greater 

than predicted: 

 Keeping the development envelope as small as practicable to align with the proposed 

disturbance as per the design. 

 Site planning of landfill infrastructure on highly disturbed fauna habitat, including 

actively aligning boundaries to avoid disturbance.  This has been supported by a 

good understanding of the environment setting through biological studies and 

geotechnical investigations. 

 Ensuring trees are checked for cockatoo nests if to be cleared in the breeding 

season. 

 Implementing the management strategies identified in the GSL Feral Animal 

Management Plan to ensure the environmental risk profile does not increase. 

 Working with the farm manager and neighbours to eradicated declared animals 

species. 
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4.3.6.1 Avoidance 

Avoid clearing remnant bushland where possible, recognising minor clearing will be required 

along the GSH as part of required access improvements for traffic management as required 

by planning / recommended by MRWA. 

Aligning the site plan layout to areas identified as low habitat value that will only result in 

taking /clearing of scattered isolated tress and avoid bushland. 

Trees identified in the black cockatoo habitat survey as having suitable and potentially 

suitable hollows for nesting will be actively avoided. 

Trees within the impact zone have been checked for cockatoo hollows and nests, and this 

will be done again if cleared during the black cockatoo breeding season.  

Construct and maintain a 2 m-high chain-mesh perimeter fence the landfill area and leachate 

infrastructure to keep larger animals away from the site, including feral animals searching for 

food at the landfill. This could also be supported having this fence electrified or have an 

overhang of the fence to prevent climbing animals, or measures to prevent digging under the 

fence (e.g. fence alignment on compacted hardstand material, or use of an 400 mm mesh  

apron / skirt fence around the base of the chain fence) 

Lock the facility gates when the facility is closed, ensuring feral animals cannot access the 

site. 

Training staff to ensure access to the site be feral animals is prevented when undertaking 

site activities. 

Consider limiting the grazing of sheep during the lambing season around the immediate area 

of the landfill. 

 

4.3.6.2 Minimisation of impacts 

Minimise clearing of trees within the landfill development site to that which is necessary. 

Limit access to the landfill through suitable exclusion fencing, cover and compaction of 

wastes to limit food access, with visual monitoring of fauna activity around the site, and 

initiating controls as identified in the management plans when their presence is detected 

(e.g. setting traps, shooting etc.). 

Signs warnings of native animals will be erected at both ends of the access road through the 

soil conservation notice bushland, with a 50km/hr speed limit imposed to increase 

awareness of wildlife and minimise risk of getting hit. 

For feral animals, this will also be implementing the strategies identified in the feral animal 

management plan to minimise likelihood of them being attracted to the facility (and thereby 

increasing population size or density).  These include:  

 Staff training: Staff at the GSL will undergo induction to ensure compliance of safe 

work environments specified in the Occupational, Health and Safety Act 1984.   

 Staff will also be trained in the identification of feral animals and control methods.  

Any person undertaking specified controls / actions are be trained or be required to 

demonstrate competency. 
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 Weekly visual inspections around the fenced landfill infrastructure area to look for 

signs of feral animal presence and initiate controls as required.  This could also be 

supported by the strategic placement of infra-red motion sensing cameras along the 

fence line inside the landfill area to verify feral animal entry, in which case the entry 

point must be found and closed off to prevent future access.  Traps and baits can be 

set inside the fence when needed to capture and destroy animals that make their 

way in. 

 Placement of food and odorous wastes below other wastes types before the end of 

the day to minimise odour. 

 Effective compaction of waste deposited within the landfill 

 Covering food wastes with suitable daily cover (150mm of soil, or alternative daily 

cover).  Intermediate cover (300 mm of soil) to be placed on areas not being 

landfilled within a three-month period 

 Minimising the size of the active landfill area (tipping face). 

Where the visual presence of feral animals are detected, the following control measures 

could be implemented (or a combination thereof): 

 Trapping and euthanasing captured feral animals 

 Shooting of feral animals within the property by a competent person. 

 Poisoning (1080 baiting) by an authorised person and meeting specified 

requirements.  This could also include the use of canid pest ejectors. 

 Destroying any feral animal dens identified within the property. 

 Liaising and coordinating feral animal control measures with neighbours and other 

stakeholders. 

 

4.3.6.3 Rehabilitation 

The objective will be to rehabilitate the landfill after closure and return it to agriculture 

(cropping and grazing) through the following closure objectives: 

 Materials harmful to human health will be encapsulated or remediated. 

 Potential attractants to disease vectors and vermin will be encapsulated or removed. 

 Final landforms and land use/s will not pose unacceptable risks to people or fauna. 

 Infrastructure will be removed unless agreed to by regulators and post-

relinquishment landowners/managers. 

 Final landform will be geotechnically stable. 

 No deterioration of groundwater quality caused by seepage of recycled leachate from 

the landfill cells and recycled leachate pond  

 No deterioration of downstream surface water resulting from seepage or run off from 

the landform (including sediment) 
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 Contaminated soils and groundwater will be remediated as required for the post 

closure land use. 

   

In doing so, risks to Terrestrial Fauna involving maintaining in maintaining biological diversity 

and ecological integrity are protected by: 

 Progressively rehabilitating the completed landfill areas (including capping, landfill 

gas capture, and stormwater and leachate management) to limit attraction of feral 

animals to the site. 

 

Post-closure, the landfill area will return to an agricultural land use.  In preparation of this, 

the following will be undertaken: 

Capping: 

 Design and install cap to ensure it is fit for final purpose.  This includes ensuring the 

final landform is geotechnically stable and has safe grades without causing erosion 

or enabling feral animals to access underlying buried waste. 

 Design and installation of landfill capping to prevent pollution of groundwater and 

degradation of air quality through the escape of landfill gas without failure. 

 Ensure the seepage through the cap is no more than 75% of the anticipated seepage 

rate through the landfill liner. 

 

Surface water and sediment management 

 Drainage control measures aimed at preventing or reducing soil erosion caused by 

concentrated flows over the final landform (i.e. landform reshaping). 

 Erosion control measures aimed at preventing or reducing soil erosion caused by 

rain drop impact and sheet flow (i.e. landform reshaping, capping and revegetation of 

the final landform surface). 

 Sediment control measures aimed at trapping and retaining sediment on site (i.e. a 

Sediment Management Structure). 

 Operational water bodies (e.g. stormwater dam, retention ponds) that are no longer 

required will be decommissioned, backfilled and rehabilitated during the closure 

works period. 

 

Leachate management 

Inspection and maintenance of the leachate collection system while the landfill is actively 

generating leachate.  Following this period, the leachate collection and storage infrastructure 

will be decommissioned and removed.  The disturbance footprints will be reshaped to align 

with surrounding contours and will be revegetated.  

Leachate generation will be reduced through progressively reshaping to the final landform 

shape and capping waste as soon as possible after the final top of waste is achieved. 
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The final landform will be reshaped to passively shed surface water, and along with the low 

permeability capping system, infiltration into the landfill will be minimised to reduce ongoing 

leachate generation. 

Revegetation and habitat rehabilitation 

Alkina will rehabilitate by planting 330 number of trees within the property to provide future 

cockatoo habitat and complement aging vegetation.  Plantings will commence within three 

years after landfill commencement. 

Placement of 20 nesting boxes / tubes in mature trees within remnants on Lot 4869 to 

provide further nesting sites for black cockatoos in lieu of cleared trees no longer able to 

provide this habitat.  This will be done in consultation with a community organisation e.g. 

Birdlife Australia. 

Disturbed areas will be revegetated.  On the landfill area, this will involve shallow-rooted 

species so as to not impact the capping liner system. 

Where possible, and in consideration of the post closure land use, re-establishment of fauna 

habitat will be an objective of revegetation works. 

Upstream of the development, near the headwaters of the Thirteen Mile Brook, a Rivercare 

project partnership between the former Department of Water (DoW) and the Talbot Brook 

Land Management Association had been working to restore riparian vegetation along the 

banks of the Brook with the aim of reducing sediment and improving water quality.  Alkina 

will continue with this commitment (which is also identified in the planning approval) subject 

to approval of the proposal. 

 

Post closure monitoring and maintenance 

Post-closure monitoring activities with associated timeframes are outlined in Table 1 of 

Golder 2019e (Appendix 6.3) and Table 9  in Section 2.3.3.  The post closure monitoring and 

maintenance plan will be reviewed and updated in future versions of the GSL Closure Plan 

and will be aligned with closure objectives and completion criteria. 

The Vic BPEM Guidelines state that the typical period for aftercare for a putrescible landfill is 

approximately 30 years.  The following areas relevant to the GSL will be considered in the 

post closure monitoring and maintenance plan: 

 Maintenance of landfill cap to address any areas of erosion, restore any depressions, 

and seal and monitor cracks caused by settlement 

 Monitor and maintain revegetation (e.g. reseeding, weed management) 

 Maintenance and operation of leachate collection and treatment system 

 Maintenance and operation of landfill gas extraction system 

 Monitoring of groundwater, surface water, landfill gas, leachate and settlement. 
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4.3.7 Predicted outcome 

Black Cockatoos have been identified as being of conservation significance to the proposal.  

Investigations undertaken by ENV in 2012 and 2013, Golder in 2018 and Emerge in 

2019/2020 have all consistently identified that no black cockatoo nesting or roosting sites will 

be impacted by the removal of the trees for the establishment of the GSL infrastructure.  

While some foraging trees may be cleared, the black cockatoos are not dependent on these 

for their survival given the extent of the available foraging available in the area.  The clearing 

of 6 ha (mainly a combination of paddock trees) with the local area will only impact 0.019 % 

of local black cockatoo habitat. 

The surrounding area continues to provide substantial fauna habitat under conservation 

protection (WNP and State forest), while the covenanted land between the landfill and the 

Great Southern Highway provides refuge for fauna moving west to east (or east to west) 

towards the Wambyn and St Ronan’s NR’s (74 % of extant native vegetation remaining in 

the local area). 

Feral animals are likely to continue to persist within the landscape (as they have historically 

and effectively done despite control measures by the community).  Presence of feral animals 

on the property and the GSL will be visually monitored as part of the site management and 

on-going control strategies implemented to ensure their numbers do not increase due to the 

presence of the landfill, thereby not affecting the ecological integrity of the area, or 

surrounding agricultural activities. 

The assessment of residual impacts has been determined through the application of a 

residual impact model in Section 6. 

The proposed landfill will not cause significant residual impacts that will warrant any offsets 

to counter risk.   The identified management actions, as previously determined by the 

granting of the original works approval indicated that the delegated officer under s20 of the 

EPA Act was satisfied with the level of risk under Part V. 

The presence of the GSL will not adversely impact the objective of protecting terrestrial 

fauna so that biological diversity and ecological integrity are maintained. 
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4.4 KEY ENVIRONMENTAL FACTOR 3: TERRESTRIAL ENVIRONMENTAL 

QUALITY 

4.4.1 EPA Objective 

To maintain the quality of land and soils so that environmental values are protected. 

 

4.4.2 Policy and guidance 

Statement of Environmental Principles, Factors and Objectives (EPA 2018) 

Statement of Environmental Principles, Factors and Objectives (EPA 2018) 

Environmental Factor Guideline: Terrestrial Environmental Quality (EPA 2016) 

Other policy and guidance 

Best Practice Environmental Management: Siting, Design, Operation and Rehabilitation of 
Landfills (EPA Victoria 2015) 

 

4.4.3 Receiving Environment 

Golder has undertaken numerous studies in relation to the site selection, hydrogeological 

assessments and engineering controls to manage leachate risk to the environment for the 

proposed landfill while also relying on other publicly available information available for the 

site. 

Table 22 (below) outlines the rigorous program of investigations and assessment undertaken 

for the proposal with references to the supporting reports.  These reports are used as the 

principal source of information for this Environmental Factor.   

Table 22: Summary of assessments completed for the project relevant to this section. 

Reference  Report Comments Location 

Golder 
2017a 

Works Approval 
Application – 
Supporting 
Geotechnical 
Information,  
(1777197-003-M-Rev0) 
Golder, 19 July 2017 

Outlines review of geotechnical 
investigations undertaken for the site 
(Reviewed Allawuna Farm Landfill – 
Geotechnical Investigations for Landfill 
Development for SITA)(Golder, 2015)) , 
involving 
a)  Cone penetration testing with pore 
pressure measurement (CPTu) 
investigations for a 33 CPTu tests  
b)  Test pit investigations on the for 114 
test pits to determine foundation 
conditions and material properties for 
construction. 

Appendix 1.1 

Golder 
2017e 

Hydrogeological Site 
Characterisation 
(#1777197-008-Rev1), 
Golder, September 
2017 

Hydrogeological site characterisation and 
impact assessment.  It contains multiple 
appendices that support the report, 
including summary of previous field 
investigations, monitoring well data and 
reporting. 

Appendix 3.1 

Golder 
2017g 

Works Approval 
Application – desktop 

Desktop study of previous stability 
assessments completed for the proposed 

Appendix 1.5 
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assessment – Stability 
Assessment 
(#1777197-030-M-
Rev0), Golder 23 
October 2017 

landfill.  Previous Golder stability studies 
are included as attachments, being report 
no: #147645033-012-R-Rev0 and 
#147645033-025-M-RevA 

Appendix 
1.5b and 
Appendix 
1.5c 

Golder 
2017h 

Technical 
Memorandum: Great 
Southern Landfill Site – 
Desktop review – 
Topsoil handling and 
sediment management 
(#1777197-029-M-
Rev0), Golder, October 
2017 

Includes as an attachment the original 
Topsoil Handling and Sediment 
Management Plan developed for the 
Allawuna Landfill (#147645033-019-R-
Rev0) 

Appendix 1.7 

Golder 
2019d 

Great Southern Landfill 
– Leachate pond sizing 
(#17777197-052-M Rev 
1), Golder, November 
2019 

Water balance modelling for the adequate 
operation of landfill cells and leachate 
ponds, including the size of the pond as 
outlined in the requirements of the ESD 
item 24.   
The memo was updated in 2020 after 
comment was received from DWER to 
clarify pond sizing.. 

Appendix 3.6 
Appendix 7.7 

Golder 
2019e 

Proposed Great 
Southern Landfill – 
Landfill Closure 
Objectives and 
measures 

Provides closure and rehabilitation 
objectives and measures for the landfill to 
satisfy the ESD item requirements 14, 25 
and 34.  
This memo was updated in 2020 to 
include monitoring timeframes at the 
request of DWER. 

Appendix 6.3 

Golder 2020 Technical 
memorandum: 
Addendum to Great 
Southern Landfill 
Stability Analysis for 
Leachate Pond, 
Retention Pond and 
Stormwater Dam 

Foundation and embankment stability 
analyses completed after DWER 
commented that further information was 
required on this matter 

Appendix1.10 
 
Appendix 7.7 

Vic BPEM Siting, design, 
operation and 
rehabilitation of landfills. 
Melbourne: State 
Government Victoria. 
Environmental 
Protection Authority 
(Victoria). (2015). 

Standard against which the Great 
Southern Landfill was designed.  
Guidance followed in developing 
management strategies. 

Victoria EPA 
website 

W5830d Works Approval 
W5830/2015/1 Decision 
Document for the 
Allawuna Farm Landfill, 
DER, 2016 

Assessment of SITA’s works approval 
application for the Allawuna Farm Landfill 

DER website 
link: Allawuna 
Farm Landfill 
Works 
Approval 
decision 
document 

 

4.4.3.1 Regional Geology  

The Hydrogeological Site Characterisation, September 2017 (Golder 2017e) provides a 

description of the regional geological setting based on the Perth 1:250,000 Geological 

Series map. 

https://www.der.wa.gov.au/images/documents/your-environment/Consultation/W5830-2015-1d.pdf
https://www.der.wa.gov.au/images/documents/your-environment/Consultation/W5830-2015-1d.pdf
https://www.der.wa.gov.au/images/documents/your-environment/Consultation/W5830-2015-1d.pdf
https://www.der.wa.gov.au/images/documents/your-environment/Consultation/W5830-2015-1d.pdf
https://www.der.wa.gov.au/images/documents/your-environment/Consultation/W5830-2015-1d.pdf
https://www.der.wa.gov.au/images/documents/your-environment/Consultation/W5830-2015-1d.pdf
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The site is located on the Darling Plateau, east of the Darling fault and lies over Archaean 

granitic and gneissic rocks that form part of the Yilgarn Block (Figure 19).   Developed over 

these Archaean rocks are extensive areas of laterite; these laterites have formed in situ from 

the weathering of the underlying granitic rock.  The surficial laterite forms part of a typical 

saprolitic regolith profile, developed during previous wet and/or humid tropical climatic 

conditions.  

On Figure 16, the purple outline represents Lot 4869, the catchments shown in orange, the 

inferred dyke in green and the Avon paleo-valley in hatched blue while the infrastructure is 

shown in black. 

The laterite is generally massive and cemented and may be pisolitic (pealike) or vesicular 

(containing cavities).  Its average thickness is 4 m and the upper portions may consist locally 

of un-cemented pisolites.  The laterite transitions through a pallid zone (pale coloured unit in 

the lateritic profile where iron is considered to have been lost to leaching) of variable 

thickness into weathered bedrock.  There is no evidence of any significant transport of these 

materials, so only local redistribution has occurred.  A number of colluvial deposits have 

formed on along slopes and are chiefly laterised sands.  Some alluvial deposits are found in 

the valleys. 

Within the vicinity of the proposed landfill site, Quaternary colluvium consists of shallow 

dipping sheets of sand on the valley sides, upslope from alluvial and below rock or laterite 

outcrops.  In areas of active erosion, colluvium occurs between valley alluvium and the rock 

outcrop (separated from both by a marked change of slope) and also occurs as scree 

deposits in valleys that are actively incising the regolith surface. 

Quartz dolerite dykes intrude all Archean rocks throughout the area.  They are particularly 

prominent in the granitic terrain but are often obscured by surficial deposits.  The dykes are 

generally around two to 10 m thick, but range up to 200 m maximum thickness.  The closest 

dyke to the site indicated on the 1:250 000 geology sheet is located approximately 3.4 km to 

the north-east of the proposed landfill. 

The regional aeromagnetic intensity map shows a strong linear anomaly, a dark and narrow 

zone that runs nearly parallel to Catchment Road, some 100-200 m to the east of 

groundwater bores MB02 and GMB08 and is indicated on the figure by lines added (by 

Golder) on both sides of it (see Figure 20).  Bores MB02 and GMB08 are located near the 

boundary of Lot 4869 and the WNP to the west of the inferred dyke.  

This type of magnetic anomaly is common in the Yilgarn Craton and is typical of near-vertical 

intrusive dykes that are approximately tens of metres thick and up to tens of kilometres in 

length.  The dykes are poorly-fractured rock, low in permeability and are recognised as 

barriers to groundwater movement across their length.  Golder confidently assert that the 

magnetic anomaly indicated between the yellow lines on Figure 20 shows the location of 

such a dyke, many kilometres in length.  However, this interpretation has not been confirmed 

BY site drilling investigations (dyke was not intercepted in the drilling), as noted by the SRK 

Consulting (SRK) independent hydrogeological peer review, who suggested this should be 

opportunistically verified, given it is only considered low risk.  The independent 

hydrogeological review was required in the ESD by the EPA (task 40). 
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Figure 19: Regional geology map with Thirteen Mile Brook catchment (Golder 2017e). 
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Throughout Western Australia, and associated with periods of elevated wet climatic 

conditions, extensive drainage systems were active that developed paleo-valley drainage 

networks.  These paleo-valleys are now typically obscured by present day surficial deposits 

and may not necessarily align with present day drainage patterns.  According to Golder, a 

primary paleo-valley is identified approximately 10 km west south-west of the proposed 

landfill footprint, within the Helena River Catchment.  SRK support Golder’s position, allaying 

concerns that a paleo-channel links the Thirteen Mile Brook catchment to the Helena River 

catchment. 

According to the mapping, no geological faults are identified near the landfill that present 

seismic concern (Golder 2017e). 

 

4.4.3.2 Local Geology  

The Perth 1:250:000 Geological Series map shows interpreted granite as bedrock across 

and surrounding the proposed landfill site, which is substantially obscured by the regolith 

profile.  

The geology mapping indicates predominantly porphyritic granite (granite comprised of a mix 

of large and smaller crystals) beneath the footprint of the landfill, with patches of laterite and 

colluvium (material accumulating at the foot of a slope) on the north-eastern side of Thirteen 

Mile Brook, while the laterite is indicated on the south western side of the brook.  Based on 

the materials recorded during drilling at the site, the residual regolith profile (i.e. the layer of 

unconsolidated solid material covering the bedrock) is laterally variable due to the nature of 

weathering of parent rock types, but the overall weathered residual profile is consistent with 

a typical lateritic profile (Golder 2017e).   

Cone penetrometer tests undertaken as part of the getotechnical investigations (Golder 

2017a) indicates the site and immediate surrounding area is generally underlain by a lateritic 

weathered profile containing clayey sand, sandy clay, and clay with layers of quartz sand 

and gravel, considered suitable for the design of the lined landfill.  

Investigations at the proposed landfill site indicated that granitic bedrock was cross-cut by 

four dolerite dykes, a feature that is also commonly seen in granitic bedrock in the region.  

This information was used to identify suitable borrow pit areas (Golder 2017a). 

The materials recorded during drilling of monitoring wells GMB01 to GMB10 were generally 

consistent with the regional and local geological descriptions outlined above and with the 

hydrogeological conceptual model developed for the site (Section 4.5 - Figure 29 and Figure 

30), apart from the presence of a deep quartz-sand dominated lithology intersected in 

GMB6.  The regolith profile is laterally and vertically variable depending on the parent rock 

types, structures (faults and joints), and the history of weathering, erosion and local 

transportation.   

The angularity of the quartz sands and gravels recovered in GMB06, in combination with the 

presence of angular felspathic grains, are indicative of materials that have not travelled far 

from their source, and probably not within higher energy fluvial settings that would reduce 

the angularity of individual quartz or feldspar grains.  The presence of intervals with greatly 

reduced clay matrix material may indicate a reduced proportion of weather-able feldspar 

minerals in the parent rock, or flushing of the clays during mass washing/transport 

processes, or groundwater movement.  
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Figure 20:  Total magnetic intensity map showing location of inferred dyke (Golder 2017e) 
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The anomalously thick sequence of sand in the regolith (to 22 m bgl) at GMB06 was further 

investigated to clarify the potential absence / presence of a paleo-channel beneath the 

landfill footprint.  Golder 2017e concluded that the sand body was a localised feature, as the 

characteristics did not match that of a paleo-channel sediment that would often be found in 

in paleo-valleys – no indication of a paleo-channel being present in the area.  This position 

was also supported by SRK in their peer review of the Golder work.  

4.4.3.3 Site topography (pre-construction) 

The site selected for the landfill is located on a southern slope.   A small, ephemeral creek is 

located directly adjacent to the proposed development site and flows into the Thirteen Mile 

Brook approximately 250 m to the south-west of the site.  The proposed development site is 

located in the upper reaches of the Thirteen Mile Brook, next to the Six Mile Brook 

catchment. Both watercourses ultimately drain to the Avon.  The hydrology of the area is 

detailed in the Inland Waters section. 

 

4.4.3.4 Geotechnical investigations 

A range of geotechnical investigations have been undertaken at the GSL site (Golder 

2017a), as follows: 

a) Cone penetration testing with pore pressure measurement (CPTu) investigations for 

a 33 CPTu tests (undertaken: 20 May 2013; 16 February 2015 to 17 February 2015). 

b) Test pit investigations on the dates below, for 114 test pits (undertaken: 25 August 

2014 to 27 August 2014; 9 September 2014; 18 November 2014 to 21 November 

2014; and 5 February 2015 to 10 February 2015).  Sixty-nine were in in proximity of 

the footprint of the landfill; 45 as part of the identification of suitable borrow areas. 

These test pits extended to depths ranging from approximately 0.5 m to 

approximately 6.0 m.  

A summary of these investigations undertaken is illustrated in Figure 21 and a summary of 

the geological testing at infrastructure locations in Table 23. 

The landfill foundation geotechnical field investigations indicated that: 

 The site is characterised by a loose to medium density layer of clayey gravel or 

clayey sand material overlying a layer of stiff to very stiff sandy/gravelly clay or silt of 

generally medium plasticity. The gravel/sand layer extended to between 0.5 m to 1 m 

below ground, underlain by the silt/clay layer to up to 5.5 m below ground. 

 There is hard rock strength material at variable depth. In 57 of the 114 test pits, 

excavated with a 25 to 30 tonne excavator, refusal was met at depths between 0.7 m 

and 4.2 m. Refusal was generally met on saprolite, saprock or fresh granite. The 

depth of refusal has been used to estimate a 3D model of depth to rock, for use in 

landfill design by Golder. 

 The subsurface conditions encountered at the site are typical lateritic regolith derived 

from weathering of granite. 

 Groundwater was encountered in 20 of the 114 test pits. The test pits where 

groundwater was encountered are located within the creek lines within the proposed 

landfill footprint, and not within the identified borrow areas. The groundwater level at 
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site is discussed in the relevant section of Inland Waters Key Environmental Factor 

and Golder 2017e. 

 There were no paleo-channels encountered on site during investigations. 

 The very stiff fine-grained material and underlying rock strength materials are 

considered to form a competent foundation for the construction of the proposed 

landfill. The foundation is not expected to significantly consolidate once loaded with 

waste and compacted fill material. 

Table 23 provides a summary of the geotechnical test locations most relevant to each 

infrastructure. 

Table 23: Summary of geotechnical testing for infrastructure locations 

Infrastructure element Most relevant geotechnical tests 

Landfill footprint Test pits: TP2 to TP7, TP9, TP10, TP14, TP17, TP 28, TP29, 
TP32, TP89 TO TP95, TP98 TO TP100, TP103 AND TP104. 
CPT: CPT03, CPTU4, CPTU6, CTPU6.1, CTPU6.2 AND 
CPTU6.3 
Monitoring bores: GMB6 AND MB12 TO MB14 

Leachate pond Test pits: TP1 
Note: geotechnical profile for leachate pond expected to be 
generally similar to landfill footprint 

Retention Pond Test pits: TP18 
Note: geotechnical profile for leachate pond expected to be 
generally similar to landfill footprint 

Stormwater Dam Test pits: TP11, TP12, TP15, TP20, TP21 AND TP25 
CPT: CPT05, CPTU5, CPTU5.1, CPTU5.2 AND CPTU5.3 
Monitoring bores: GMB1 

Site Offices CPT: CPTU2.5 
Note: geotechnical profile for leachate pond expected to be 
generally similar to landfill footprint 

Borrow area 1 Test pits: BA01 to BA16 
CPT: CPTU2.2 
Monitoring bores: GMB1 

Borrow area 2 Test pits: BA17 to BA32 

Borrow area 3 Test pits: BA35 to BA45, TP117 

 

The geotechnical field investigations for the construction material properties indicate that: 

 The fine grained near-surface soils are suitable for use as construction material, i.e. 

to construct a clayey attenuation layer. The plasticity of the fine-grained soils 

indicates low to medium propensity for cracking when exposed to wet and air-drying 

cycles typical of the semi-arid climate at the Great Southern Landfill Site. 

 The fine-grained soils have hydraulic conductivity generally below 1 × 10-9 m/s using 

Perth tap water, but generally around 1 × 10-8 m/s when the permeant used was 50 

000 ppm sodium chloride solution.  Golder concluded that the hydraulic conductivity 

does not confidently meet the minimum requirements for clay liners and so cannot be 

relied upon as a compacted clay liner in accordance with the Vic-BEPM. As above, 

the soils can be used to form a 500 mm thick compacted clayey attenuation layer in 

conjunction with a geosynthetic lining system 

 The soils identified in the borrow pit areas are considered suitable for embankment 

construction and daily cover material, and if required, a suitable final cover material. 
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Figure 21:  Investigation summary for proposed landfill (Golder).  
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 The borrow areas have approximately 1,000,000 m3 of material available for landfill 

construction or cover materials. 

 Construction would require stripping of a minimum of 0.2 m depth of topsoil over the 

footprint of the landfill cells and borrow areas, and up to 0.25 m depth where 

required. This may be used as daily cover or for landscaping applications. 

 Tree roots were generally encountered in all test pits. Should tree roots be exposed 

in the landfill subgrade, these should be excavated and replaced with compacted 

clayey fill. 

 The downstream face of the embankments will be designed to prevent erosion. The 

toe may require protection where groundwater is shallow and daylights to the natural 

ground, such as pressure relief drains. The slopes should be vegetated to reduce 

sedimentation and the likelihood of erosion caused by dispersion. 

 

Following the investigations, Golder identified: 

 Suitable clayey soils for construction of embankments and daily cover, as well as a 

clayey attenuation layer for inclusion in the basal liner system in conjunction with 

geosynthetics. 

 The depth to rock and the presence of localised groundwater near the creek lines on 

site. Localised groundwater will require consideration during construction as this 

could impact the required separation distance between the liner and the water table. 

 No presence of paleo-channels on site. 

Based on the available data, the location of the Great Southern Landfill Site is geotechnically 

suitable for use as a landfill.  The independent peer review undertaken by SRK Consulting 

(as required by the ESD, task 40) considers the work done to date, comprising site 

characterisation and the development of a site conceptual model to be competent and 

thorough, and to satisfy industry and and regulatory standard practices. 

 

4.4.3.5 Landfill Design  

The landfill design is described under the Proposal description (Section 2.3).  It is based on 

the investigations in this section with consideration to the Vic-BPEM and detailed in Design 

Report (Golder 2017c).  The Vic-BPEM (the Victoria EPA Best Practice Environmental 

Management document Siting, design, operation and rehabilitation of landfills) is considered 

the standard against which landfills in Western Australia largely rely upon in the absence of 

having its own guidance material. 

 

4.4.3.6 Seismic Hazard 

Geoscience Australia maintains an earthquake hazard service. The service contains the 

2013 Earthquake Hazard map, as a raster and contours. This map shows the peak ground 

acceleration (response spectral period of 0.0s) on rock expected for a 500-year return 

period, in units of g, evaluated for the geometric mean of the horizontal components. The 

map is the closest in return period and response spectral period to the current earthquake 

hazard map in the Australian Standard AS1170.4-2007. A snapshot of the Geoscience 
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hazard map for the proposal area is shown in Figure 22 below (see blue marker on the 

map).  

Golder 2017g, in undertaking the Stability Assessment sourced information on the seismicity 

of the site location based on the Atlas of Seismic Hazard Maps of Australia. The Atlas 

indicates that the peak ground acceleration for the 1 in 500-year return period is 

approximately 0.072; Golder assumed 0.075g in their assessments.  

The proposed landfill location is situated within an area of notable seismicity according to the 

2012 Australia Earthquake Hazard Map, particularly around the area south of Meckering 

(which is likely part of the Meckering-Dumbleyung fault line).  The landfill is located on the 

outer south-western edge of this zone of activity (Figure 22).   

According to the Geoscience Australia database, there has been three earthquake events 

within a 15 km radius of the landfill since 2000.  The nearest recorded on 29 May 2013 

approximately 5.7 km NNW of the landfill with a 1.94 magnitude.   The largest recorded 

earthquake for the same period was measured at 2.5 magnitude 13 km SE of the landfill (8 

April 2008). The other earthquake occurred in September 2011.  

According to Geoscience Australia website, earthquakes below the magnitude of three are 

not usually felt by humans, except in especially favourable circumstances (e.g. mainly from 

the upper floors of buildings more than ten storeys high where dizziness or nausea may be 

experienced) but are recorded by seismograph.  Bird and animals may be disturbed while 

branches of trees, chandeliers, doors, and other suspended systems of long natural period 

may be seen to move slowly. Water in ponds, lakes, reservoirs, etc., may be set into seiche 

oscillation. 

The seismicity hazard in the area was incorporated into the Golder stability assessment (see 

sections below).  The seismicity at the site was simulated using a pseudo-static slope 

stability analysis to consider the impacts of seismicity on the landfill stability in the design. 

The stability assessment considered the following seismic events: 

 Operating basis earthquake; 

 Maximum design earthquake; and 

 Maximum credible earthquake. 
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Figure 22: Geoscience Australia Earthquake Hazard map for the region.  The approximate location of the GSL is identified by a blue marker 
(http://maps.ga.gov.au/interactive-maps/#/theme/hazards/map/earthquakehazards)
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4.4.3.7 Landfill stability assessment 

Golder completed a stability assessment for the original works approval application.  This 

information was subsequently updated as an addendum to the Allawuna Farm Landfill works 

approval application when DWER sought further analysis on the stability assessment 

involving:  

 the reassessment of the stratigraphic models for global stability analysis to consider 

and clearly identify variable soil and potentially significant rock depths across the 

proposed footprint area;  

 re-analysis of the critical stability analysis with reduced effective cohesion to consider 

the presence of granular soils as encountered within selected test pits; and  

 a sensitivity analysis of the strength parameters assigned to waste under maximum 

credible earthquake conditions.   

 

All the Allawuna information was again reviewed by Golder in the desktop assessment of the 

stability assessment (Golder 2017g) for the GSL proposal. The information from the 2015 

Allawuna assessment remains relevant for the GSL as the design variance (number of cells 

the landfill is being divided into) has no consequence on the stability of the GSL; the 

location, footprint, foundation materials, cross-section embankment and bund design, waste 

slopes ant waste types, basal liner and capping systems remain the same in design that 

DWER approved in 2016. 

As part of the assessment of the Allawuna Landfill works approval assessment, DWER also 

engaged GHD to independently review the Golder assessment.  Their findings are presented 

at the end of this section. 

The Allawuna landfill analysis completed into three main portions: 

1) Liner interface stability comprising: 

 Assessment of the capping liner system (veneer) stability  

 Analysis of the basal liner system interface stability 

 Assessment of the basal liner integrity 

2) Waste Stability 

3) Embankment and foundation stability 

 

The planes utilised for the stability analysis is illustrated in Figure 23 below. 
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Figure 23: Approximate location of the critical sections for the stability analyses and liner 
integrity stability assessment (attachment in Golder 2017g). 

 

4.4.3.7.1 Veneer stability assessment 

The identified critical cap slope geometry is based on the model of the proposed landform, 

which was used for the calculations.  As part of this, a sensitivity analysis was performed to 

estimate the minimum friction angle required for geosynthetic interfaces, assuming zero 

adhesion.  Interface shear parameters were adopted for each interface using values from the 

Golder database and from literature and the factor of safety calculations for each.  The 

calculated factor of safety (FoS) was then compared to the acceptable minimum value and 

recommendations made for future testing. 

For the purposes of veneer stability assessment, the term “critical interface” was used to 

refer to the shear interface with the lowest factor of safety, which will determine the minimum 

requirements of frictional strength.  The topsoil and capping were collectively referred to as 

“over-liner” soil and were treated as one layer of one-metre thickness.  Similarly, the interim 

cover soil and waste below the geosynthetic layers were collectively referred to as “sub-

grade” and also treated as one layer. 

A minimum FoS of 1.4 was adopted for static conditions based on qualitative methodology 

proposed by other authors (Golder 2017g). 

Material properties for over-liner soil will vary depending on source.  Conservative values for 

sandy clay / clayey sand material had been assumed for the proposed over-liner soil in the 

absence of specific strength testing.    



    Great Southern Landfill Proposal 

 

140 
 

Veneer stability assessments were done on one cross-section (Section A in Figure 23) that 

was considered to represent the critical slope for the final landform in regards to veneer 

stability.  

The overall critical slope is 168 m long at 1V:5H, and runs approximately North-South 

through the southern aspect of the final landform. A maximum slope length of 40 metres has 

been adopted for the veneer stability assessment, which represents the typical length of a 

GCL roll. 

The results demonstrated that under the adopted shear strength parameters, the critical 

interface is between the cushion geotextile and the linear low-density polyethylene (LLDPE) 

geomembrane.  This interface FoS of 1.4 would be achieved by using a textured LLDPE. 

 

4.4.3.7.2 Global Stability Analyses 

The global stability for the landfill (i.e. stability analyses for the basal liner system interface, 

waste slopes, and embankment and foundation) was carried out using a 2D limit equilibrium 

slope stability analysis software. A number of scenarios, boundaries and loading conditions 

were considered in the analyses (See Golder 2017g for detail). 

Given the landfill project parameters and proposed landfill boundaries, a number of stability 

analyses were performed with different configurations to establish the most suitable 

arrangement for the landfill. These analyses considered the basal liner system interface, and 

the waste and embankment slopes. Once the design geometry and parameters were 

selected, the critical sections were analysed to confirm the adopted values. Initial results 

lead to changes in the stability analyses models. These changes were integrated in the final 

design and cross-sections analysed. 

In terms of global stabilitydesign, the most likely failure plane for the landfill design could be 

within the interface of the basal liner system, possibly between the cushion geotextile and 

HDPE (or HDPE and GCL) due to the typically low frictional properties of HDPE (friction 

angle and adhesion).   

As part of the global stability analysis, it was assumed: 

a) the effect of landfill gas on the landfill stability is negligible (i.e. gas collection system 

is fully functional); 

b) no reinforcement strength is provided by geosynthetic materials in tension; and  

c) the area of refusal in the geotechnical field investigation report (test pit results) has 

been assumed granite bedrock, which was considered to have infinite strength. 

 

Stability analyses was carried out on two cross-sections (Section B and Section C in Figure 

23 above) that were considered to represent the highest risk of instability for the landfill 

slopes based on geometry, sequence of deposition of the waste into each cell, and 

subsurface conditions.  

For the stability analysis, three phreatic surface conditions (water/leachate level in waste) 

were considered: 

 No phreatic surface (i.e. no pore pressure build-up) 
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 Elevated phreatic surface (i.e. low pore pressure build-up on the liner).  The phreatic 

surface was applied to each cell simulating a leachate head of approximately 300 

mm above the liner at the internal toe of the embankments (steady-state condition) 

 High phreatic surface (i.e. high pore pressure build-up on the liner). The phreatic 

surface was applied to each cell simulating a leachate head of one metre above the 

liner at the internal toe of the embankments (up to crest of cell division bund), 

representing a malfunction in the leachate pumps (even though systems are in place 

to detect pump malfunction). 

 

To simulate the effect that a seismic event may have on the stability of the landfill, a pseudo-

static slope stability analysis has been undertaken. A pseudo-static stability analysis is a 

simplified approach used in earthquake engineering to analyse the seismic response of a 

structure, wherein the seismic forces are modelled as an additional (destabilising) 

gravitational force. This force is usually assumed equal to the peak horizontal acceleration 

estimated for the site, with the vertical seismic acceleration component usually disregarded. 

Although this approach simplifies complex, dynamic seismic loading as static forces, it is 

commonly applied for slope stability analysis of landfill embankments, with more complex 

analysis generally justified only in cases where the simplified analysis indicates stability 

concerns, which were not identified in the modelling. 

The seismic return period intervals adopted in the pseudo-static stability analysis are as 

follows: 

 Operating Basis Earthquake (OBE): 500-year return period. 

 Maximum Design Earthquake (MDE): 1,000-year return period. 

 Maximum Credible Earthquake (MCE): 2,000-year return period. 

 

Currently, there are no specific requirements or guidelines in Australia for selecting return 

period intervals for the design of a municipal solid waste facility. The intervals selected are 

used internationally for municipal solid waste landfills and are based on experience with 

similar projects in Australia. 

OBE and MDE events were applied to the landform during operational stages. MCE event 

was applied to the final landform. 

Based on the Golder considerations, the Peak Ground Acceleration (PGA) (equivalent to the 

spectral period of zero seconds) in proximity of the site location, and its correspondent 

horizontal seismic load (based on the assumed site sub-soil classification), that is used in 

the pseudo-static stability analyses, is as follows: 

 Operating Basis Earthquake (OBE): PGA 0.075g, which corresponds to a horizontal 

seismic load coefficient of approximately 0.094 (based on a site amplification factor 

of 1.25). 

 Maximum Design Earthquake (MDE): 1,000-year return period, PGA 0.125g, which 

corresponds to a horizontal seismic load coefficient of approximately 0.156 (based on 

a site amplification factor of 1.25). 
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 Maximum Credible Earthquake (MCE): 2,000-year return period, PGA 0.200g, which 

corresponds to a horizontal seismic load coefficient of approximately 0.250 (based on 

a site amplification factor of 1.25). 

 

The scenarios listed in Table 24, representing different conditions throughout the life of the 

landfill, were considered as part of the global stability analyses.  

Table 24: Scenarios considered in the Global Stability Analyses 

 Scenario Description 

1 Operational landform, Static, Low 
pore pressure build-up on liner  

Assess the stability of the landfill during normal 
operational conditions 

2 Operational landform, Static, High 
pore pressure build-up on liner 

Assess the impact of a possible malfunction of 
leachate pumps on the stability of the landfill during 
operational stages. 

3 Operational landform, Earthquake 
(OBE seismic load), No pore 
pressure build-up on liner 

Assess the impact of a seismic event on the stability of 
the landfill during operational stages. The landfill 
should remain operational, with minimal damages to 
embankments and liner system following an OBE 
event. 

4 Operational landform, Earthquake 
(MDE seismic load), No pore 
pressure build-up on liner 

Assess the impact of a seismic event on the stability of 
the landfill during operational stages. The landfill 
should remain operational, with potential damages to 
embankments and liner system being readily 
repairable following an MDE event. 

5 Post Closure/Final landform, 
Static, Low pore pressure build-up 
on liner 

Assess the stability of the landfill after closure for 
normal conditions. 

6 Post Closure/Final landform, 
Earthquake (MCE seismic load), 
No pore pressure build-up on liner 

Assess the impact of a seismic event on the stability of 
the landfill after closure. The landfill should remain 
stable, without major damages following an MCE 
event. 

 

The minimum acceptable factor of safety (minimum FoS) used to assess the outcome of the 

stability analyses for the Allawuna Landfill were determined based on typical values used 

internationally for municipal solid waste landfills and Golder experience with similar projects 

in Australia in various seismic areas.  Currently, there are no specific requirements or 

guidelines from the Western Australian regulatory authorities on this. 

Minimum factors of safety were applied in the stability analysis as follows: 

 FoS of 1.5 or greater to provide acceptable lifetime stability under static loading; this 

has been applied for long-term conditions that may be present for 20 years or more 

(i.e. perimeter bunds). 

 FoS of 1.3 or greater to provide acceptable interim stability under static loading; this 

has been applied for short-term conditions that may be present for less than 20 years 

(i.e. division bunds). 

 FoS of 1.1 or greater to provide acceptable stability under static loading, where the 

landfill is subject to high pore pressure build-up from a phreatic surface about one 

meter above the liner. 

 FoS of 1.1 or greater to provide acceptable stability under earthquake loading, where 

the landfill is subject to an OBE event. 
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 FoS of 1.0 or greater to provide acceptable stability under earthquake loading, where 

the landfill is subject to MDE or MCE events. 

 

4.4.3.7.3 Analyses of the basal liner system interface stability 

The assessment of stresses in the basal liner system is one of the key design aspects that 

govern the selection of appropriate geosynthetic materials.  Stresses on the liner are 

assessed pre-waste placement, during operation (up to final waste level deposition) and 

post-waste deposition. 

Prior to waste placement, the only stresses acting on the lining system components are self-

weight of the individual components. During operation and post-waste placement, the 

stresses on the liner are due to the settlement and movement of the waste that results in the 

development of drag and mobilising forces. 

A liner system must be capable of resisting the development of tensile stresses beyond an 

allowable stress that is a function of the mechanical properties of the selected material, 

during the placement of waste.  This can be achieved by selecting a material that (if 

required) can withstand tensile stresses; or by selecting geosynthetic materials with interface 

shear strengths capable of minimising the stresses on the liner and maximising the 

transference of the stresses from the waste mass to the sub-base soil. 

Based on the analysis of the results, the minimum acceptable FoS was achieved for the 

scenarios, 1-5.  Although the result for Scenario 6 was lower than the estimated permanent 

deformation due to earthquake action, it is well within acceptable values described in the 

seismic deformation assessment. 

As part of the reassessment required by DWER of the Allawuna Landfill works approval, the 

stability was re-assessed considering the variable soils and rock depth across the proposed 

landfill footprint area.  This requirement was despite the intention to excavated in situ sand 

material found in the footprint area to a maximum depth of -1.5 m below the finished 

subgrade level; hence in situ sand will only be encountered at depths below 1.5 m within the 

landfill footprint.  Engineered clayey material will be placed and compacted over the entire 

landfill basin and side slopes to form a minimum 500 mm thickness, which will be covered 

under the construction quality assurance processes. 

The summary of the results against the previous assessment is presented in Table 25. It 

was concluded in the reassessment by Golder that the materials encountered at depths of 

1.5m below finished grade level (i.e. in situ clayey material, in situ sand and bedrock) does 

not significantly affect the overall stability of the landfill.  In most cases, especially during 

operational stages, the presence of sandy material at or below - 1.5m depth is beneficial to 

the overall stability of the landfill. 
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Table 25: Summary of results for basal liner system interface stability reassessment (Golder 
2017g: Addendum to Allawuna Farm Landfill Works Approval Application; 14 July, 2015) 

Scenario Condition1 Minimum 
FoS2 
Required  

Calculated FoS3 Output 
Figures 
(Appendix A 
of source 
report) 

Revised Previous 

1 Operational, Static, Low 
pore pressure build-up on 
liner 

Short term 1.3 1.76 1.76 A1 

Long term 1.5 1.94 1.94 A2 

2 Operational, Static, High 
pore pressure build-up on 
liner 

Short term 1.1 1.79 1.72 A3 

Long term 1.1 1.99 1.87 A4 

3 Operational, Earthquake 
(OBE), No pore pressure 
build-up on liner 

Short term 1.1 1.32 1.32 A5 

4 Operational, Earthquake 
(MDE), No pore pressure 
build-up on liner 

Short term 1.0 1.14 1.14 A6 

5 Post Closure, Static, Low 
pore pressure build-up on 
liner 

Long term 1.5 1.93 1.93 A7 

6 Post Closure, Earthquake 
(MCE), No pore pressure 
build-up on liner 

Long term 1.0 0.81 0.81 A8 

Notes: 1 Maximum slope for short-term condition is 1V:3H for the embankments (i.e. division bunds) and 1V:3H 

for the waste. 

Maximum slope for long-term condition is 1V:3H for the embankments (i.e. perimeter bunds) and 1V:5H 

for the waste.  

2 Minimum FoS based on typical values used internationally for municipal solid waste landfills and 

experience with similar projects in Australia.  

3 FoS values rounded up to two decimal places. Values in bold do not meet minimum acceptable FoS   

 

4.4.3.7.4 Seismic Deformation Assessment 

The stability of the basal liner system and waste mass during MCE events (i.e. calculated 

FoS below the minimum acceptable FoS of 1.0) was analysed by Golder (Golder 2017g).  

Golder used the Newmark Method (as referenced in Golder 2017g), a commonly used 

approach for calculating permanent seismic deformations for materials that, while shearing, 

harden and are able to dissipate the pore pressure built-up during seismic loading. In this 

approach, the potential failure mass is treated as a rigid body on a yielding base. Permanent 

seismic deformations occur when the rigid body acceleration (i.e. average acceleration of the 

failure mass) exceeds its yield acceleration (i.e. horizontal seismic load that results in a 

factor of safety of 1.0). 

The results of the seismic deformation analyses (i.e. calculated displacement) were 

compared with values obtained from Makdisi and Seed charts, which are based on Newmark 

analyses for slopes and embankments for earthquake-induced deformations. Makdisi and 

Seed permanent displacement curves are widely used to estimate the seismic displacement 

for the liner system in municipal solid waste landfills, including in areas prone to seismic 

events. 
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According to the permanent deformation analyses, MCE events will result in a displacement 

of 63 mm in the liner system; well within allowable displacements reported by Seed and 

Bonaparte.  This result is consistent with displacement values suggested in Makdisi and 

Seed charts. Similarly, permanent seismic displacement of 49 mm was calculated for the 

waste mass. This result is considerably lower than allowable displacements typically used 

for municipal solid waste (Golder 2017g). 

 

4.4.3.7.5 Waste Stability Analyses 

The waste stability analyses were carried out using a grid and slope type of search (circular 
surface failure mechanism) located through the waste landform (waste slope).  A summary 
of the results of these analyses (i.e. minimum FoS) are tabled below (Table 26) for each 
listed scenario.  Calculated FoS values were selected for the critical section with the lowest 
FoS (i.e. Section C of Figure 23).  Figures showing these results are included in Appendix A 
of the (Golder 2017g).  

Based on the results shown in Table 26  (see next page), the minimum acceptable factor of 
safety (minimum FoS) are achieved for scenarios 1 to 5. Although the result for Scenario 6 is 
lower than the minimum FoS, the estimated permanent deformation due to earthquake 
action (MCE) is well within acceptable values. 

As part of the additional information sought by DWER for the granted Allawuna Landfill 

works approval application in March 2016, a sensitivity analysis was carried out for the 

waste strength parameters under maximum credible earthquake (MCE) conditions. 

The MCE horizontal seismic coefficient is equivalent to 0.25 g (based on a PGA of 0,200 g 

and a site amplitude factor of 1.25).  The associated global minimum FoS of 0.95 was 

reported in the earlier assessment (see table above).  For the worst-case scenario presented 

in the addendum report responding to the additional information request, the yield 

acceleration was calculated to be 0.11 g.  The corresponding displacement in the event of 

earthquake-induced slope failure was calculated using the simplified methods proposed by 

Newmark and is approximately 174 mm, which remains within the allowable range (<1,000 

mm) suggested for municipal solid waste landfills (Golder 2017g), which includes areas 

prone to seismic events. 

Table 26: Summary of results for waste stability analyses (Golder 2017g) 

Scenario Condition1 Minimum FoS2 
Required  

Calculated 
FoS3 
 

Output 
Figures 
(Appendix A of 
Source report) 

1 Operational, Static, 
Low pore pressure build-up 
on liner 

Short term 1.3 1.88 B1 

Long term 1.5 2.24 B2 

2 Operational, Static, 
High pore pressure build-up 
on liner 

Short term 1.1 1.88 B3 

Long term 1.1 2.22 B4 

3 Operational, Earthquake 
(OBE), No pore pressure 
build-up on liner 

Short term 1.1 1.39 B5 

4 Operational, Earthquake 
(MDE), No pore pressure 
build-up on liner 

Short term 1.0 1.17 B6 
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Scenario Condition1 Minimum FoS2 
Required  

Calculated 
FoS3 
 

Output 
Figures 
(Appendix A of 
Source report) 

5 Post Closure, Static, Low 
pore pressure build-up on 
liner 

Long term 1.5 2.25 B7 

6 Post Closure, Earthquake 
(MCE), No pore pressure 
build-up on liner 

Long term 1.0 0.95 B8 

Notes:  1 Maximum slope for short-term condition is 1V:3H for the embankments (i.e. division bunds) 

and 1V:3H for the waste. 

Maximum slope for long-term condition is 1V:3H for the embankments (i.e. perimeter bunds) 

and 1V:5H for the waste.  

2 Minimum FoS based on typical values used internationally for municipal solid waste landfills 

and experience with similar projects in Australia.  

3 FoS values rounded up to two decimal places. Values in bold do not meet minimum 

acceptable FoS (Refer to Deformation Analysis in Section 6.4.3). 

 

4.4.3.7.6 Embankment and foundation stability 

The foundation and embankment stability analyses were carried out using a grid and slope 

type of search (circular surface failure mechanism) located through the waste landform, 

embankment and foundation. 

Drained and undrained strength parameters were used in the analyses. Calculated FoS 

values were selected for the critical section with the lowest FoS (i.e. Section C). Figures 

showing these results (i.e. output figures) are attached in Appendix A of Golder 2017g. 

Results for undrained parameters were not included in the stability analyses herein as these 

parameters resulted in higher calculated FoS values in comparison with drained parameters. 

In addition to the scenarios listed in Table 27 below, the foundation and embankment 

stability immediately after construction was analysed for short-term conditions (undrained 

parameters). These analyses resulted in calculated FoS values for Section C ranging from 

1.31 (internal slope) to 5.74 (external slopes) for perimeter bunds.  Based on these results, 

the minimum acceptable factors of safety (minimum FoS) are achieved for all scenarios and 

model conditions regarding foundation and embankment stability, prior to and post waste 

deposition. 

In the assessment of the granted Allawuna works approval application, DWER required 

additional analyses of the critical stability analyses (figure C1 and C2 in Golder 2017g) with 

reduced effective cohesion to consider the presence of in situ granular soils as encountered 

in selected test pits. 

The foundation and embankment re-evaluations were carried out as per the previous 

analyses.  Calculated FoS values are shown for the critical section with the lowest FoS 

(Section C) for drained parameters.  The summary of results against the previous findings 

are tabled below.  Attachment A of the Addendum report (in Golder 2017g) illustrates the 

output figures showing the results. 
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Table 27: Summary of Results for the Foundation and Embankment Stability Analyses and 
re-evaluation. (See attachment of Golder 2017g: Golder Technical Memorandum: 
Addendum to Allawuna Farm Landfill Works Approval Application; 14 July 2015) 

Scenario Condition1 Minimum 
FoS2 
Required  

Calculated FoS3 Output 
Figures 
(Attach A 
of source 
report 

Revised Previous 

5 Post Closure, Static Long term 1.5 1.72 2.14 C1 

6 Post Closure, Earthquake 
(MCE) 

Long term 1.0 1.03 1.08 C2 

Notes:  1 Maximum slope for short-term condition is 1V:3H for the embankments (i.e. division bunds) and 1V:3H 

for the waste. 

Maximum slope for long-term condition is 1V:3H for the embankments (i.e. perimeter bunds) and 1V:5H 

for the waste.  

2 Minimum FoS based on typical values used internationally for municipal solid waste landfills and 

experience with similar projects in Australia. 

3 FoS values rounded up to two decimal places. 

Although the re-evaluated FoS using the reduced effective cohesion of in situ sandy material 

was lower than the ones first determined, the minimum acceptable FoS are achieved for all 

scenarios and modelled conditions in regards to foundation and embankment stability, prior 

to and post waste deposition and a works approval was granted by DWER. 

 

4.4.3.8 Liner System Integrity Assessment 

To assess the integrity of the side slope basal liner system pre-waste placement, the self-

weight of each liner component was compared with the tensile strength of the material to 

establish whether any layer of geosynthetic is over-stressed. 

The integrity of the basal liner system during waste deposition (operations) and post waste 

deposition was assessed.  The model developed to assess the basal liner integrity was 

simplified by introducing only one beam element, representing the geosynthetic material 

under investigation. The beam was fixed at a node in order to simulate its anchoring. Linear 

elastic-perfect plastic models with Mohr-Coulomb failure envelopes were adopted for the 

interfaces and materials (excluding the bedrock). 

A staged modelling sequence was adopted by Golder to track the stresses on the liner as 

waste is deposited and to model the progressive settlement of the waste during operation. 

The majority of the waste layers were placed in lifts of approximately 3.0 meters. 

The degradation of the post-waste placement was simulated by introducing a pressure to 

induce a total settlement equal to 20% of the waste thickness. This value of settlement is 

consistent with published literature on municipal solid waste. This final settlement 

(secondary settlement) can be attributed to reorientation of the solid matter, biological 

decomposition and chemical processes. The aim of this assessment was not to accurately 

estimate the time-dependent settlement caused by the post-waste placement processes but 

to investigate if this additional settlement could induce tension on the liner system. 

Liner integrity assessments during waste deposition (operations) and post waste deposition 

were carried out on one cross-section (Section C) that were considered to represent the 

highest risk of instability for the landfill slopes based on geometry, sequence of deposition of 
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the waste into each cell, and subsurface conditions. The location of these sections is shown 

in Figure 23. 

The slope located at the north-western corner of the facility, where Cell 3 is proposed was 

identified for the assessment of the basal liner integrity prior to waste placement. This slope 

represents one of the longest slopes in the proposed landfill design (approximately 16 m 

long). 

The maximum allowable global design strain for geomembrane is referenced in the Vic-

BPEM guidelines as a minimum value to use for assessing the global strain stability of 

geomembranes. The values reported in Table 28 are applicable to the liner system integrity 

assessment undertaken herein. 

Table 28: Maximum allowable strain for various geomembrane materials (Golder 2017g). 

Geomembrane Type Maximum Allowable Strain (%) 

HDPE smooth 6 

HDPE randomly textured 4 

HDPE structured profile 6 

LLDPE density <0.935 g/cm3 12 

LLDPE density >0.935 g/cm3 10 

LLDPE randomly textured 8 

LLDPE structured profile 10 

 

The allowable global strains of GCL materials are not reported in the Vic BPEM guidelines. 

However, a study undertaken to compare the performances of compacted clay liner (CCL) 

and GCL subjected to differential settlement have shown that GCL can resist strain greater 

than 10% and still maintain a low hydraulic conductivity (1 x 10-9 m/s or less). Therefore, for 

the proposed basal liner system the structural integrity of the HDPE represents the weakest 

barrier in regards to allowable strain (4%). If the HDPE integrity is maintained, it is 

reasonable to assume that the GCL integrity would also be maintained. 

Protection geotextile material can withstand global strains greater than 50% prior to reaching 

its break point. Therefore, a conservative value of 25% global strain could be used as 

allowable strain for the protection geotextile. 

The following two scenarios were investigated in the liner integrity assessment during waste 

deposition (operation) and post-waste placement: 

1) Integrity of the cushion geotextile. 

2) Integrity of the HDPE geomembrane. 

 

The integrity of the cushion geotextile during the operation of the facility is critical as this 

layer protects the containment system (HDPE and GCL) from damage due to the puncturing 

caused by the gravel particulates that are part of the drainage layer.  Additionally, if the 

weakest interface is between the cushion geotextile and geomembrane, tensile strains in the 

geomembrane and GCL will be minimised.  Golder in their assessment assumed this 

interface to be the weakest.  The integrity of the HDPE was also investigated to estimate the 

possible tensile stresses developed in the HDPE during the placement of waste. 

The interface strength parameters adopted in the modelling are based on the results of the 

global stability analysis, and conservative assumptions based on Golder engineering and 
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landfill design experience.  Consequently, the interface friction angle of >16 degrees was 

selected for the interfaces as represented in the illustration below.   

 

Figure 24: Schematic presentation of the liner system interface friction angles (Golder 
2017g). 

The methodology and material properties and results are detailed in the Allawuna Farm 

Landfill Stability Analysis and Liner System Integrity Assessment (attachment in Golder 

2017g) document.  Based on the outcomes of the modelling, the estimated maximum strain 

on the HDPE geomembrane during waste placement and post waste deposition is well 

below its maximum accepted level of 4%.  The strain for the cushion geotextile (estimated to 

be 1.4%) during waste placement is well below the assumed allowable strain value of 12 % 

and therefore considered acceptable. 

These results and recommendation in the Allawuna stability assessment informed the 

material specifications selected for the liner system. 

DWER (W5830d) engaged GHD Pty Ltd (GHD) independently to critically review the stability 

assessment received for the granted Allawuna landfill works approval. GHD’s review in May 

2015 identified the following: 

 geotechnical models used for the stability analysis did not seem to consider the 

variability of soil and rock depth at the site; 

 calculated minimum factors of safety were above the required minimum in all 

situations except for maximum credible earthquake conditions; and 

 the proposed capping system is considered stable. 

 

SITA subsequently provided additional information in response to the GHD findings (as an 

Addendum by Golder stability assessment report - See Golder 2017g) which GHD then 

assessed. The supplementary information included: 

 reassessment of the stratigraphic models for global stability to identify and consider 

the varying soil and rock depths at the site; 

 re-analysis of the critical stability analyses with reduced effective cohesion to 

consider granular soils; and 

 sensitivity analysis of the strength parameters assigned to waste under credible 

earthquake conditions. 

GHD’s assessment of the supplementary information identified the following: 
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 the reassessment of critical stability analysis considered the impact of granular soils 

which were calculated to have reduced factors of safety (when compared to the 

results of the initial stability report) but these were still above the required minimum 

values; and 

 the reassessment on strength parameters of waste material, including increased 

cohesion, was considered acceptable. 

 

GHD concluded independently in their report (attachment to the SITA granted works 

approval report) that the operational landfill design is considered to be stable and that no 

additional stability monitoring is required, provided that the landfill is constructed in 

accordance with the landfill design specifications.  DWER accepted these findings and 

conclusions and accordingly granted the Allawuna Farm Landfill works approval 

(W5830/2015/1) in 2016. 

 

4.4.3.9 Leachate pond, retention pond and stormwater dam stability analysis 

During the referral of the draft ERD to decision-making authorities, DWER provided 

comment that no information had been provided on the assessment of stability of the above 

infrastructure.   

The hazard category for the leachate pond, retention pond and stormwater dam were 

assessed in the Golder 2017c (Design report – Great Southern Landfill Cell 1, Cell 2 and 

Ancillary Works, Ref 1777197-012-R-Rev1 – see Appendix 1.3) with reference to the 

ANCOLD ‘Guidelines on assessment of the consequences of dam failure’.  Based on the 

findings of the assessment, all three structures were designated to be a ‘very low’ hazard 

category. 

Golder (2020) completed a foundation and embankment stability analysis for this 

infrastructure using a 2D limit equilibrium slope stability analysis software version 8.0.  This 

included an assessment of the operational geometry with maximum design water level for 

static and earthquake (OBE seismic load) to assess operations under normal events and 

assess the impact of a seismic event.  For the stormwater dam, the impact of a rapid draw-

down even on the stability of the dam was also assessed under normal operational 

conditions. This stability assessment is presented in Appendix 1.10. 

The foundation and embankment stability analyses for the leachate pond, retention pond 

and stormwater dam show acceptable factors of safety for the scenarios analysed.  Based 

on the analyses, all this infrastructure is suitable located in relation to underlying geology 

and materials on site. 

 

4.4.3.10 Leachate generation 

Leachate generated from decomposing wastes (landfill and or leachate ponds) may be 

emitted and pose a risk to land, surface and groundwater should defects in the liner system 

materialise, or leachate is not appropriately managed.  Landfill leachate from putrescible 

wastes mainly consist of dissolved organic matter and inorganic compounds such as 

sulphates, chlorides and ammonium salts.  Leachate may also contain some metals such as 

lead, copper, hydrocarbons and synthetic organic compounds. 
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Understanding the leachate generation rates is necessary to implementing the correct 

leachate management strategy. The quantity of leachate produced within the landfill is 

typically a function of the amount of precipitation that percolates into or runs over deposited 

waste within the open working area and/or the amount that infiltrates through the final 

capped surface of the landfill.   

The general management practice for leachate will involve evaporation from the leachate 
pond.  Where excess leachate generation occurs above the design capacity of the leachate 
management system, the collected leachate will be re-circulated into the landfill.  Leachate 
will only be transferred offsite for treatment at a licensed treatment facility in the case of an 
emergency (to avoid overtopping of ponds).  Recirculation will take place at the working face 
where the leachate will be irrigated onto the working face as recommended in the Vic-BPEM.  

The amount and quality of the leachate will vary, as it depends on a range of different 
variables, for example:  

 Timing – if a cell is commissioned or operational during the summer or winter. 

 Size and area of exposed landfill and liner. 

 Quantity of landfill waste within the landfill.  

 Shape of waste mass (slope angle).  

 Operation of the landfill.  

 Type of waste.  

 Type of cover material. 

 
All of the above variables have a significant influence on the quantity of leachate being 

generated on site.  For this reason, Alkina will carry out ongoing leachate monitoring during 

the operational phase as part of its commitments and, if deemed necessary, will construct an 

additional leachate pond capacity to contain any unaccounted leachate. The technical 

specification and design report provide details on the elements of the leachate collection 

system (Golder 2017b and 2017c). 

Golder (2019d) has undertaken leachate generation modelling using the Hydrogeological 

Evaluation of Landfill Performance (HELP) model based on the proposed staging plan and 

cell footprint areas as presented in the landfill management plan to support the proposal and 

ensure adequate leachate pond sizing (as also required by Section 3, Item 23 of the ESD). 

The landfill design incorporates a leachate collection system extending across the base of 

each stage and along the toe of the side walls.  The leachate collection system will intercept 

vertical and lateral leachate seepage occurring through the waste.  The collected leachate 

will be pumped into a storage pond located to the northwest of the landfill. 

To minimise the amount of leachate produced, the landfill will be operated by keeping the 

exposed area of waste to a minimum with rehabilitation following shortly after completion of 

filling each cell.  The volume of leachate generated in the landfill will be influenced by the 

size of the stage and the operational procedures adopted.  Measures to reduce leachate 

generation will include diversion of stormwater away from the active waste disposal area and 

progressive capping. 

The modelling parameters, assumptions, scenarios and simulations are detailed in 

Attachment A: Leachate Modelling – HELP Model which forms part of the Leachate Pond 

Sizing document (Golder 2019d). 
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The modelled scenarios were set to estimate leachate generation rates for the following 

three operational stage scenarios: 

 The active landfill cell, considering different waste disposal depths per year, ranging 

from 5 to 25 m. 

 The interim capped cells, assuming waste disposal depths varying from 15 to 25 m, 

representing where the interim cap has been installed across. 

 The final capped landfill, considering a final waste disposal depth of 25 m covered 

with the final landfill cap. 

 

The simulations were carried out considering monthly average and 90th percentile rainfall 

depths.  The monthly leachate generation rates per hectare for the active landfill cells and 

interim capped cells, considering the most conservative results, respectively for 5 m waste 

disposal depth and 15 m waste disposal depth for the 90th percentile rainfall is tabled below. 

 

Table 29: Summary of Leachate Generation Rates (mm/ha) for Active and Interim Capped 
Landfill Cells (90th percentile rainfall) (Golder 2019d) 

Month 
Active Landfill Cells 
(5 m waste depth) 

Interim Capped Landfill Cells 
(15 m waste depth) 

January 0.0 0.1 

February 0.0 0.0 

March 0.0 0.0 

April 0.0 0.0 

May 5.3 1.1 

June 7.3 16.3 

July 55.3 27.1 

August 42.9 26.9 

September 51.9 42.5 

October 51.3 32.6 

November 0.2 15.9 

December 0.1 51.8 

Total Leachate Collected 214.2 214.3 

 

The leachate generation rates for the final capped landfill were obtained from a long-term 

simulation, consisting of a 10-year analysis, and, considering the 90th percentile rainfall 

depths.  This simulation demonstrated that the leachate generation rates dropped to zero 

after leachate was generated at a rate of 0.3 mm/ha in the first year as there is negligible 

infiltration through the cap.  Therefore, leachate generation after a cell is capped was not 

assessed further with the water balance modelling. 

In sizing of the leachate storage pond, Golder 2019d considered the maximum storage 

required to contain the leachate generated by one active landfill cell, based on the monthly 

leachate rates estimated for a 5 m waste depth within the largest open landfill cell (4.95 ha).  

Based on the landfill staging plan, it is assumed that the adjacent cells will be fully developed 

with the installed final cap, generating a negligible leachate volume. 

The water balance model for the leachate pond sizing was developed by Golder.  It included 

the incidental rainfall on the leachate storage pond as well as direct evaporation losses.  The 
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leachate pond will be externally bunded to prevent runoff entering the pond from surrounding 

upslope areas. 

The assumed leachate generation rates were applied to the leachate pond water balance, 

and a geometry optimisation was carried out to define the pond geometry, including a 

recommended 0.5 m freeboard.  The leachate pond water balance modelling results is 

graphically presented in Figure 25.   

 

Figure 25: Modelled Leachate Pond Water Balance (consecutive 90th percentile rainfall 
years)(Golder 2019d) 

As part of the modelling outcome, Golder recommended the following (which is adopted as 

part of the leachate management strategy): 

 Ongoing monitoring of leachate generation rates to be undertaken as the site 

develops in order to ensure that sufficient leachate storage capacity is available and 

that the leachate management strategy remains robust and effective over the life of 

the landfill.  

 The leachate generation and water balance modelling to be calibrated against the 

monitored leachate rates (once available).  

 Further investigations to be undertaken to measure the moisture content of the waste 

as the estimated leachate volume is highly sensitive to the moisture content of the 

waste.  This might help to reduce the estimated required leachate storage pond size.    

 It is suggested that a smaller leachate storage pond may be constructed initially and 

consider constructing a second leachate storage pond (if required) later, based on 

the modelling results calibrated against the monitoring data.  

  

4.4.4 Potential impacts 

According to the ESD, contamination of the soil may occur from leachate seepage from the 

landfill and evaporation ponds, and overtopping of ponds as well as hydrocarbon chemical 
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spills from equipment and machinery.  These impacts are also closely aligned with Inland 

Water impacts 

Test pits dug on site characterise the underlying soils as being a loose to medium density 

layer of clayey gravel or clayey sand material overlying a layer of stiff to very stiff 

sandy/gravelly clay or silt of generally medium plasticity. The gravel/sand layer extended to 

between 0.5 m to 1 m below ground, underlain by the silt/clay layer to up to 5.5 m below 

ground.  These soils were determined to have a relatively low permeability, which will allow 

greater residence time for amelioration of leachate contaminants leaked through the liner. 

The landfill containment infrastructure will be constructed on cleared farmland, 

approximately 310 m from the ephemeral Thirteen Mile Brook.  Water movement (runoff, or 

sub-surface flows) could subsequently transport contaminants to impact inland waters 

(discussed in the relevant section).   

Direct impacts to terrestrial land will involve the construction of the facility.  It will require 

excavation and placement of spoil (cut and fill) for engineered fill to meet the design 

specification, or cover.  The movement and stockpiling of this material are not a polluting 

activity; however, erosion and dust management will be required (and discussed in other 

sections of the ERD). 

Indirect impacts may eventuate if the containment liner fails and leakage of leachate occurs, 

or alternatively if there is a spill, pond over-flow or failure of the pumping pipework. The 

impact to land will be localised and without potentially impacting on any conservation 

significant asset.  Cumulative impacts would occur if there are repeated spills, or on-going 

leakage. 

The contamination of underlying soils is undesirable and spilled materials should be 

recovered.  The infiltration of contaminants to groundwater (and potentially expressing in the 

creek system) will potentially mobilise contaminants off-site.  The design provides for a 2.5 m 

separation distance to groundwater.  The chemical characteristics of leachate, the existing 

groundwater geochemistry and possible impacts are detailed in the relevant Inland Waters 

section. 

 

4.4.5 Assessment of impacts 

The risk assessment of the identified hazards relating to the operation of the landfill has 

been completed with regard to the Department of Water and Environmental Regulation 

Guidance Statement: Risk Assessments (February 2017) framework, which has been 

developed on international risk management principles.  

The principal sources of emissions and discharge include: 

 Hydrocarbon spills during construction and operation. 

 Leachate leakage from containment infrastructure. 

 Overtopping of ponds. 

 Sediment loss due to erosion (unprotected soils). 
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This assessment focuses on land as a receptor only.  While the surrounding land would be 

considered a receptor, it provides a pathway to groundwater (discussed in the Inland Water 

section).  

The pathway of any emissions or discharges will be through liner containment failure, 

overtopping of ponds, or spillages from operating plant / equipment on site. 

The landfill infrastructure design has considered the geotechnical characteristics of the site, 

including a stability assessment for multiple scenarios to ensure short- and long-term 

stability of the landfill and integrity of the liner during and after waste placement.  DWER 

referred the assessment to GHD when assessing the Allawuna Landfill; both GHD and 

DWER found the Golder assessment to be satisfactory, which lead to the granting of the 

works approval. This has resulted the proposed composite lining system consisting of a 

compacted low-permeable sub-base, a GCL, a HDPE liner with a protection (cushion) 

geotextile separating the drainage aggregate.  The construction and installation will be 

covered by an independent quality assurance programme. 

The acceptance of waste at the landfill will result in leachate generation, which will require 

management (described in the Mitigation section below). The leachate management system 

is also designed to minimise the hydraulic head of leachate on the liner, collecting and 

evacuating leachate from the base of the landfill through a drainage layer and floor grades 

directed to the leachate extraction sump. 

Interceptor drains will be installed around the landfill cells in identified areas to ensure a 

separation of at least 2 m between the liner and the water table, minimising the transport of 

any leachate potentially lost through the liner to Inland Waters. 

The separation distance to groundwater and properties of underlying soils will provide 

residence and mitigation of any fugitive pollutants discharged prior to be mobilised within the 

water table.  The underlying soils are identified as having low permeability and the in-situ 

clays provide adsorptive capacity of pollutants.  Proposed management strategies in the 

relevant mitigation sections will lessen the environmental risk. 

Information on the proposed infrastructure and associated design is presented in the 

Proposal section (section 2.3); which was considered and approved under Part V of the EP 

Act.   

As indicated in earlier sections, the construction of the infrastructure is not a polluting 

activity, however, any uncontrolled runoff may cause erosion and sediment loss; these 

elements are discussed in the Inland Waters section. The extent of the disturbance area is 

reflected in Figure 3 (site plan).   

The surrounding land is agricultural (which will continue during the landfill operation) and the 

rehabilitated landfill will be returned to this purpose.  Typical agricultural activities (cropping 

and grazing) generally rely on the topsoils (crops and grasses generally being shallow 

rooted). 

Any unauthorised discharge to the environment will be subject to provisions under 

Environmental Protection (Unauthorised Discharges) Regulations 2004, and the EP Act. 

Based on the consequence of impact to the local on-site environment being slight (minimal 

onsite impact), and the risk event probably not occurring in most circumstances given the 

proposed controls, the likelihood of a risk event occurring is considered unlikely, providing a 

low risk determination.  Low risk is generally not subject to regulatory controls.  The controls 

applied to protect inland waters (Section 4.5.6) will be relevant for this key factor.     
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4.4.6 Mitigation 

Controls for the mitigation of impacts to land is consistent with the controls proposed for 

Inland waters as the land presents a pathway to surface and groundwater; proposed controls 

are presented in greater detail under the Inland Waters section. 

Management measures to ensure residual impacts are not greater than predicted include: 

 engineered containment constructed with an independent third-party quality 

assurance programme, which include materials specification verification testing and 

leakage detection (which will be subject to environmental regulator auditing before 

approval to operate / landfill waste is granted), 

 implementation of management and contingency plans, and 

 combination of multiple monitoring systems 

 

Controls include: 

4.4.6.1 Avoidance 

Engineered containment of contaminants in the landfill and leachate ponds through a 

composite liner system based on technical investigations and constructed under an 

independent third-party quality assurance program. 

Chemicals and hydrocarbons will be stored on site in suitably contained (bunded) 

infrastructure. 

Diversion of runoff to avoid where practical, contamination from leachate (i.e. not adding to 

the volumes of leachate) 

 

4.4.6.2 Mitigation 

Not accepting materials beyond Class III landfill classification criteria (as defined in the 

Landfill Waste Classification and Waste Definitions document (DWER, April 2018). 

Reliance on low permeability of underlying soils with sandy soils excavated to a depth of -1.5 

below the base of the liner and replacing these soils with engineered fill to reduce 

permeability and maintaining landfill stability 

Leachate control infrastructure and management plan to ensure leachate levels in the landfill 

cells do not exceed 300 mm on the landfill liner (place minimal hydraulic head on the liner) 

and ensuring ponds have adequate capacity to maintain a minimum 500 mm freeboard.   

The leachate pond freeboard has been designed to contain a 1 in 100-year 72 hour rainfall 

event for the site. 

Monitoring ongoing leachate generation and the moisture condition of the incoming waste 

will be undertaken for a  minimum period of 12 months from when landfill operations 

commence to assist calibrating the HELP modelling. This will inform if additional leachate 
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storage capacity, through the construction of additional ponds, is required in the landfill 

expansion. 

Using the capacity in the leachate ponds to manage / accumulate leachate during the wetter 

periods and allowing this to evaporate or be recirculated within the landfill area in a 

controlled manner (e.g. irrigation, misting or water cart) to facilitate dust suppression and 

improved compaction of wastes where the leachate is drained within the containment area. 

Leachate is to be contained within the ponds and lined landfill cells only. 

Monitoring of leachate infrastructure and receptors (ground and surface water to detect 

trends and impacts).  This will include a combination of the following: 

 Scheduled inspection of infrastructure, including ponds, pipes and pumps (and 

servicing of the latter in accordance with manufacturer specifications).  Repair and 

replace damaged components as identified. 

 Daily recording of water levels in leachate pond (which will be close to proximity to 

office). 

 Visual alarm in the office and at the pond for when the freeboard limit has been 

reached. 

 Recording volumes of leachate pumped from the landfill and volumes returned 

(recirculated) to the landfill.  Tis information is to further future leachate pond capacity 

requirements (whether additional pond require construction) 

 Operating the leachate extraction system in automatic during operating hours and 

placing this in manual mode after hours, particularly when pond capacity it limited  to 

avoid overtopping risk. 

 Operational staff operating the leachate system in anticipation of weather forecasts 

(particularly for expected rains). 

 Implement the leachate management response plan when observations and 

monitoring data identify unusual changes (see section 11.5.11 in the Landfill 

Management Plan – Appendix 6.1) 

Implement contingency measures for leachate pond when it has reached its operational limit.  

This will include: 

a. removing excess leachate from site using a controlled waste registered vehicle (to an 

authorised facility),  

b. pumping excess leachate to retention pond (if there is capacity) for up to a maximum 

period of 2 weeks before pumping back, or removal from the premises, or as a last 

resort,  

c. recirculating  the leachate through the landfill with the approval of the design 

engineer (to ensure landfill stability retained).  This will also be result in bringing 

forward timing to construction additional ponds. 

Maintaining a minimum 2 m separation distance (2.5 m which includes a 0.5 m buffer) 

between the base of the waste / leachate containment liner and groundwater through 

strategically placed interceptor drains. 

Implement sediment control infrastructure and stormwater diversions to minimise erosion 

loss and sediment management, including stockpile management 

Implementing a Landfill Closure Plan to ensure effective capping and surface water 

management controls. 
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Chemical and hydrocarbons are managed by knowing what hazardous materials are kept on 

site, their dangers, risk, safety and incident management protocols.  Management strategies, 

as identified in the Landfill Management Plan (Appendix 6.1), which focus on environmental 

protection, safety, containment, confinement and clean-up are included below:  

 Operational staff will be required to attend chemical Operational staff will be required 
to complete chemical spill awareness and response training as part of their induction. 

 The quantity of chemicals and fuels stored will be kept to a minimum  

 Self bunded tanks, pallets or concrete bunds will be used for storing chemicals and 
diesel  

 The bunded tanks and concrete pads will be surrounded by a 2 m wide gravel apron 
to minimise the risk of fire and grassed areas within 30 m of these areas will be 
cleared or regularly trimmed to maintain a low fuel load 

 Fire extinguishers will also be placed near high-risk areas.  The Fire Management 
Plan will outline the procedures for chemical and fuel fires at the site. 

 All chemicals will be stored as per manufacturer’s recommendations and material 
data safety information sheets will be made available to all staff  

 Safety Data Sheets (SDS) will be maintained for all chemicals and fuels on site, with 
SDS made available to all staff.  Staff will need to use PPE as per the manufacturer 
specifications. 

 The workshop and apron areas will be sealed with concrete or asphalt 

 Mobile pumps used throughout the site will be located within spill trays 

 With the exception of the diesel powered generator all refuelling of mobile plant will 
be undertaken in the designated bunded refuelling areas (or on the active landfill 
area for example the compactor  and excavator)  

 All chemical storage and workshop areas will have strategically placed spill kits, 
which will include absorptive materials e.g. containing zeolite or diatomaceous earth. 
Through good house-keeping practices, leaks and spills will be readily identified, 
contained and cleaned up. 

 Strategic stockpiles of earth will also be retained on site to be used to contain any 
larger spills to be used for containment, minimising risk of contaminant release into 
the environment.   

 On Site equipment will be mobilised (e.g. front-end loader) as a priority to contain 
spills with suitable bunding, if needed. 

 Appropriate contingency plans have been developed and implemented to manage 
spills or accidents in the landfill management plan known as the Emergency 
Procedures Guide and Contingency Plan.  

 Minor spills fuel (<5 L) are cleaned up and placed in the landfill.  Bacteria breakdown 
dissipates small quantities of fuel or lubricants in the same manner as any other 
organic waste stream. 

 Any spillages (discharge to the environment) of greater than 5 L will be contained 
and quarantined for disposal at an authorised facility and notification / reporting to 
DWER will be consistent with licence condition requirements.  Spill management 
strategies are provided in the Landfill Management Plan (Section 12 in Appendix 
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6.1).  The spillage clean up methodology is dependent on the size of the spill and in 
accordance with the DWER requirements 

 Any hazardous waste arising from spent chemicals, contaminated soil in the event of 
a leakage and petroleum waste will be stored on an impervious hardstand and 
transported off site for final disposal by a licenced contractor, and  

 Empty chemical and fuel containers will be collected for recycling or disposal by an 
appropriately licensed contractor.  

 

4.4.6.3 Rehabilitation 

The objective will be to rehabilitate the landfill after closure and return it to agriculture 

(cropping and grazing) through the following closure objectives: 

 Materials harmful to human health will be encapsulated or remediated. 

 Potential attractants to disease vectors and vermin will be encapsulated or removed. 

 Final landforms and land use/s will not pose unacceptable risks to people or fauna. 

 Infrastructure will be removed unless agreed to by regulators and post-

relinquishment landowners/managers (e.g. re-purposing ponds / dams). 

 Final landform will be geotechnically stable without causing erosion. 

 No deterioration of groundwater quality caused by seepage of recycled leachate from 

the landfill cells and recycled leachate pond  

 No deterioration of downstream surface water resulting from seepage or run off from 

the landform (including sediment) 

 Contaminated soils and groundwater will be remediated, if required, to meet the post 

closure land use objective. 

In doing so, the following rehabilitation activities will be undertaken to protect the quality of 

the land and soils: 

 Immediate recovery, removal and cleaning up of detected spills.  Appropriate spill kits 
will be kept on site. 

 Progressively rehabilitating the completed landfill areas (including capping, landfill 
gas capture, and stormwater and leachate management. 

 

Post-closure, the landfill area will be returned to agriculture.  In preparation of this, the 

following will be undertaken: 

Capping: 

 Design and install cap to ensure it is fit for final purpose.  This includes ensuring the 

final landform is geotechnically stable and has safe grades without causing erosion. 

 Design and installation of landfill capping to prevent pollution of groundwater and 

degradation of air quality through the escape of landfill gas without failure. 

 Ensure the seepage through the cap is no more than 75% of the anticipated seepage 

rate through the landfill liner. 
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Surface water and sediment management 

 Drainage control measures aimed at preventing or reducing soil erosion caused by 

concentrated flows over the final landform (i.e. landform reshaping). 

 Erosion control measures aimed at preventing or reducing soil erosion caused by 

rain drop impact and sheet flow (i.e. landform reshaping, capping and revegetation of 

the final landform surface). 

 Sediment control measures aimed at trapping and retaining sediment on site (i.e. a 

Sediment Management Structure). 

 Operational water bodies (e.g. stormwater dam, retention ponds) that are no longer 

required will be repurposed, or decommissioned, backfilled and rehabilitated during 

the closure works period. 

Leachate management 

Inspection and maintenance of the leachate collection system while the landfill is actively 

generating leachate.  Following this period, the leachate collection and storage infrastructure 

will be decommissioned and removed.  The disturbance footprints will be reshaped to align 

with surrounding contours and will be revegetated.  

Leachate generation will be reduced through progressively reshaping to the final landform 

shape and capping waste as soon as possible after the final top of waste is achieved. 

The final landform will be reshaped to passively shed surface water, and along with the low 

permeability capping system, infiltration into the landfill will be minimised to reduce ongoing 

leachate generation. 

Remediation 

Any contaminated soils and groundwater will be remediated to a level required for the post-

closure land use/s. 

Revegetation and habitat rehabilitation 

Disturbed areas will be revegetated.  On the landfill area, this will involve shallow-rooted 

species to not impact the capping system. 

Where possible, and in consideration of the post closure land use, re-establishment of fauna 

habitat will be an objective of revegetation works. 

Upstream of the development, near the headwaters of the Thirteen Mile Brook, a Rivercare 

project partnership between the Department of Water (DoW) and the Talbot Brook Land 

Management Association has been working to restore riparian vegetation along the banks of 

the Brook within the property with the aim of reducing sediment and improving water quality.  

Alkina will continue with this commitment (which is also identified in the planning approval) 

subject to approval of the proposal. 

Post closure monitoring and maintenance 

Post-closure monitoring activities with associated timeframes are outlined in Table 1 of 

Golder 2019e (Appendix 6.3) and repeated below in Table 9.  The post closure monitoring 

and maintenance plan will be reviewed and updated in future versions of the GSL Closure 

Plan and will be aligned with closure objectives and completion criteria.   
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The Vic BPEM Guidelines state that the typical period for aftercare for a putrescible landfill is 

approximately 30 years.  The following areas relevant to the GSL will be considered in the 

post closure monitoring and maintenance plan: 

 Maintenance of landfill cap to address any areas of erosion, restore any depressions, 

and seal and monitor cracks caused by settlement 

 Monitor and maintain revegetation (e.g. reseeding, weed management) 

 Maintenance and operation of leachate collection and treatment system 

 Maintenance and operation of landfill gas extraction system 

 Monitoring of groundwater, surface water, landfill gas, leachate and settlement. 

 

 

4.4.7 Predicted outcome 

The design of the landfill based on the extensive site characterisation and investigations is 

the principal strategy to contain waste and leachate.  The construction of containment 

infrastructure and installation of the lining system will be covered by an independent third-

party quality assurance programme auditable by the environmental regulator.  It is supported 

by the multiple management strategies identified to minimise and monitor risk, including 

overtopping of ponds, or hydrocarbon spill.   

The controls proposed will result in achieving the EPA objective of maintaining the quality of 

land and soils so that environmental values are protected. 

Environmental acceptance was also detailed in the works approval granted to SITA to 

construct the Allawuna Landfill in 2016.   

The WA Environmental Offsets policy and guideline specifically apply to biodiversity assets.  

Nevertheless, the assessment of residual impacts has been determined through the 

application of a residual impact model in Section 6. 

It is asserted that based on the risk assessment, environmental offsets will not be required.   
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4.5 KEY ENVIRONMENTAL FACTOR 4: INLAND WATERS 

4.5.1 EPA Objective 

To maintain the hydrological regimes and quality of groundwater and surface water so that 

environmental values are protected. 

 

4.5.2 Policy and guidance   

Statement of Environmental Principles, Factors and Objectives (EPA 2018) 

Statement of Environmental Principles, Factors and Objectives (EPA 2018) 

Environmental Factor Guideline: Inland Waters (EPA 2018) 

Instructions on how to prepare Environmental Protection Act 1986 Part IV Environmental 
Management Plans (EPA 2018) 

 

Other policy and guidance 

Best Practice Environmental Management: Siting, Design, Operation and Rehabilitation of 
Landfills (EPA Victoria 2015) 

Australian Groundwater Modelling Guidelines, Waterlines report (National Water 
Commission 2012) 

Department of Water and Environmental Regulation: Guidance Statement: Risk 
Assessments (February 2017) 

 

4.5.3 Receiving Environment 

Table 30 (below) outlines the rigorous program of hydrological, hydrogeological, 

geotechnical, and geochemical characterisation and assessment undertaken by for the 

proposal with references to the supporting reports.  This information relates to both the 

Terrestrial Environmental Quality and Inland Waters Key Environmental Factors and is the 

principal source of information for this section.   

Table 30:  Summary of Hydrogeological assessment completed for the project  

Reference  Report Comments Location 

Golder 2017a Works Approval 
Application – 
Supporting 
Geotechnical 
Information,  
(1777197-003-M-Rev0) 
Golder, 19 July 2017 

Outlines review of geotechnical 
investigations undertaken for the site 
(Reviewed Allawuna Farm Landfill – 
Geotechnical Investigations for Landfill 
Development for SITA) (Golder 2015)) , 
involving 
a)  Cone penetration testing with pore 
pressure measurement (CPTu) 
investigations for a 33 CPTu tests  
b)  Test pit investigations on the for 114 
test pits  
to determine foundation conditions and 
material properties for construction. 

Appendix 1.1 
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Golder 2017e Hydrogeological Site 
Characterisation 
(#1777197-008-Rev1), 
Golder, September 
2017 

Hydrogeological site characterisation and 
impact assessment.  It contains multiple 
appendices that support the report, 
including summary of previous field 
investigations, monitoring well data and 
reporting 
 

Appendix 3.1 

Golder 2017f Great Southern Landfill 
– Desktop review – 
surface water 
management 
(1777197-007-M-Rev0), 
Golder, 18 July 2017 

Review of surface water management and 
hydrology components of the GSL as 
described in the attached: Surface water, 
Groundwater and Leachate Management 
Plan Report. (Reference 147651033-015-
R-Rev0).  
The attached management plan focused 
on:  

 Climate and Hydrology  

 Stormwater Management  

 Sediment Management  

 Leachate Water Management  

Appendix 3.2 

Golder 2017h Technical 
Memorandum: Great 
Southern Landfill Site – 
Desktop review – 
Topsoil handling and 
sediment management 
(#1777197-029-M-
Rev0), Golder, October 
2017 

Includes as an attachment the original 
Topsoil Handling and Sediment 
Management Plan developed for the 
Allawuna Landfill (#147645033-019-R-
Rev0) 

Appendix 1.7 

Golder 2017j York Proposed Landfill 
site – water level 
gauging and sampling 
event (#1777197-001-
M-Rev0), Golder, 12 
May 2017 

Ambient groundwater monitoring event for 
wells around the project site undertaken in 
2017 

Appendix 3.3 

Golder 2017k Alkina Holdings Pty Ltd 
– Great Southern 
Landfill Works Approval 
Supplementary 
information (#1777197-
026-R-Rev0). 

Provides an overview of the GSL 
proposal, its key characteristics, 
environmental impact assessment and 
management. 

Appendix 1.6 

Golder2019a. Great Southern Landfill  
Desktop Geochemical 
Risk Caracterisation. 
(1777197-049-M-
RevA) Perth: Golder, 
October, 2019 

Addresses the geochemical risk 
characterisation of waste material as 
outlined in Section 3, Item 29 c of the 
ESD.  Report describes characteristics of 
landfill leachate groundwater chemistry at 
Allawuna Farm and the geochemical risk 
assessment. 

Appendix 3.4 

Golder 2019c Great Southern Landfill 
Inland Waters – 
Hydrogeological 
conceptualisation and 
contingency planning 
(1777197-051-Rev1), 
Golder, 13 November 
2019 

Specifically addresses Item 29e, 35 and 
36 in ESD. 
Provides hydrological and hydrogeological 
characterisation of the landfill site as also 
described in Golder 2017e.   
Report includes a description of aquifer 
units and their properties, groundwater 
levels and seasonal variations, and a 
contamination risk assessment using 
ground flow and solute transport 
modelling.  Also includes a developed 
conceptual hydrogeological model for the 
site (updated) and contingency action 

Appendix 3.5 
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plans to prevent contaminated water 
migrating into aquifers. 

Golder 2019d Great Southern Landfill 
– Leachate pond sizing 
(#17777197-052-M Rev 
0), Golder, November 
2019 

Water balance modelling for the adequate 
operation of landfill cells and leachate 
ponds, including the size of the pond as 
outlined in the requirements of the ESD 
item 24. 
This memo was updated in 2020 after 
comment was received from DWER in 
relation to pond sizing. 

Appendix 3.6 
 
 
 
Appendix 7.7 

Golder 2019e Proposed Great 
Southern Landfill – 
Landfill Closure 
Objectives and 
measures 

Provides closure and rehabilitation 
objectives and measures for the landfill to 
satisfy the ESD item requirements 14, 25 
and 34.  
Updated in 2020 with the inclusion of 
monitoring time frames. 

Appendix 6.3 

SRK 2019 Great Southern Landfill 
EPA Peer Review 

Evaluates the site characterisation, 
mitigation systems and risk assessment 
for the proposed landfill to meet the 
requirements outlined in item 40 of the 
ESD. 

Appendix 3.7 

Vic BPEM Siting, design, 
operation and 
rehabilitation of landfills. 
Melbourne: State 
Government Victoria. 
Environmental 
Protection Authority 
(Victoria). (2015). 

Standard against which the Great 
Southern Landfill was designed.  
Guidance followed in developing 
management strategies. 

Victoria EPA 
website 

W5830d Works Approval 
W5830/2015/1 Decision 
Document for the 
Allawuna Farm Landfill, 
DER, 2016 

Assessment of SITA’s works approval 
application for the Allawuna Farm Landfill 
granted by DWER (DER) in March 2016. 

DER website 
link: Allawuna 
Farm Landfill 
Works 
Approval 
decision 
document 

 

These documents include or refer to a series of investigations were undertaken in the vicinity 

of the site, which provide data for the local geology, hydrogeology and hydrology.  

Some of the field investigations included inter alia: 

 114 test pits undertaken across the site with 69 located within the vicinity of the 

landfill footprint and 45 as part of an investigation of potential borrow areas. Test 

pitting was undertaken in a staged approach in August, September and November 

2014 and February 2015 to depths ranging from 0.5m to 6m below ground level (m 

bgl);  

 Installation of 23 groundwater monitoring bores (MB01, MB03 – MB14 and GMB01 – 

GBM10: locations depicted in Appendix E of Golder 2017e) between August 2012 

and March 2015 to depths of between 8 and 33 m bgl.  

 Geophysical surveys (using electrical and magnetic imaging techniques) of the 

landfill site location and larger surrounding area were completed over four days 

during 13 to 16 January 2015. The surveys were primarily undertaken to assist in 

identifying dykes but also provide information on subsurface conditions to support the 

test pitting and bore installation programs.  

https://www.der.wa.gov.au/images/documents/your-environment/Consultation/W5830-2015-1d.pdf
https://www.der.wa.gov.au/images/documents/your-environment/Consultation/W5830-2015-1d.pdf
https://www.der.wa.gov.au/images/documents/your-environment/Consultation/W5830-2015-1d.pdf
https://www.der.wa.gov.au/images/documents/your-environment/Consultation/W5830-2015-1d.pdf
https://www.der.wa.gov.au/images/documents/your-environment/Consultation/W5830-2015-1d.pdf
https://www.der.wa.gov.au/images/documents/your-environment/Consultation/W5830-2015-1d.pdf
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 Cone penetrometer tests (CPTs) undertaken in May 2013 (8 CPTs) and February 

2015 (25 CPTs).  

 Particle size distribution (PSD) analysis on four regolith samples collected during the 

drilling of GMB05. The samples were taken at depths of between 2.5 and 15.5 m bgl 

with the intent of verifying field observations recorded during drilling.  

 Geotechnical testing of regolith samples which included but was not limited to tests 

for compaction characteristics, hydraulic conductivity and dispersive potential.  

A summary of the site investigations is presented in Figure 21 (in the Terrestrial 

Environmental Quality section). 

Additional monitoring bores (GMB01–GMB10) were installed by Golder to further investigate 

apparent geological anomalies that were identified in bores MB01-MB14, previously drilled 

and constructed at the site.  The Golder findings confirmed the site-specific geology is 

consistent with the “Perth” 1:250,000 Geological Series map and does not contain paleo-

channel deposits, although sand was found in the weathered profile at monitoring bore site 

GMB06. 

The following groundwater monitoring has been conducted for the project. 

Table 31: Groundwater monitoring completed for the project   

Event Type  Date  Comments  

Groundwater 
Monitoring  

June 2017  Sampling referenced in the Hydrogeological Site 
Characterisation (Golder 2017e).  

Measurement of groundwater depths in operational 

monitoring wells (22 locations).  

Water quality sampling from eight monitoring wells 

Groundwater 
Monitoring  

27 and 28 
March 2017  

Document reference York Proposed Landfill Site, Water Level 
Gauging and Sampling Event (Golder 2017j).  

Water sampling of eight wells (GMB02, GMB03, GMB05, 

GMB07, MB01, MB05, MB07 and MB14). The eight selected 
wells aimed to target three up-gradient locations, one location 
within the proposed footprint of the landfill, and four down-
gradient locations.  

Gauging Event  27 March 
2017  

Document reference York Proposed Landfill Site, Water Level 
Gauging and Sampling Event (Golder 2017j).  

Water level gauging of accessible wells (GMB01, GMB02, 

GMB03, GMB04, GMB05, GMB07, GMB08, GMB09, GMB10, 
MB01, MB03, MB04, MB05, MB06, MB07, MB08, MB09, MB10, 
MB12, MB13 and MB14).  

Groundwater 
Monitoring  

February 
2015  

Referenced in 2017 sampling event response.  

Groundwater 
Monitoring  

August 
2014  

Historical monitoring (physio-chemical parameters) data 
referenced in the Groundwater Monitoring Report Allawuna 
Farm – February 2015, appended to Hydrogeological Site 
Characterisation (Golder 2017e)  

Groundwater 
Monitoring  

February 
2014 

Groundwater 
Monitoring 

August 
2013 

Groundwater 
Monitoring  

February 
2013 

Groundwater 
Monitoring 

August 
2012 
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4.5.3.1 Surface Water 

The location of the proposed landfill site relative to local and regional surface water drainage 

features are detailed in the Technical Memorandum: Great Southern Landfill Site – Desktop 

Review – Surface Water Management Golder, 18 July 2017 (being Golder 2017f).  It 

includes a report on surface water, groundwater and leachate management completed for 

the Allawuna Landfill works approval application, which is still relevant to the GSL.  

The proposed development site is mid-slope on the western aspect in the upper reaches of 

Thirteen Mile Brook catchment, close to the catchment divide with the adjacent Six Mile 

Brook and St Ronan’s Brook.  The size of the Thirteen Mile Brook catchment upstream of 

the landfill is approximately 1,900 ha while the landfill infrastructure will be located in a 200 

ha sub-catchment.   

Multiple farm dams exist in the catchment, including some uphill of the proposed 

development which are primarily used for capturing water for livestock.  Previous 

submissions made by neighbours have indicated the use of farm dams in the neighbouring 

catchment for yabbie farming.  While not listed with the DPIRD, this activity is in a 

neighbouring catchment which is not hydrologically linked to the Thirteen Mile Brook (no 

consequence).  These catchments form part of the Avon River Sub-catchment within the 

Swan Avon – Main Avon Catchment of the Avon River Management Area (Waterways 

Conservation Act 1976).   The development area is also within a proclaimed water area 

under the Rights in Water and Irrigation Act 1914 (RIWI Act), being the Avon River 

catchment.  

The Avon River is located more than 16 km to the east but the flow path of the Thirteen Mile 

Brook is NNW before flowing eastward (via Warranine Brook and Spencer Brook) and 

entering the Avon River approximately 40 km downstream near the Spencer’s Brook town 

site. 

The Mundaring Weir Catchment is a Public Drinking Water Source Protection Area 

(PDWSPA) is located within the WNP approximately 1 km west of the landfill footprint 

(catchment divide is located on the Allawuna Farm and WNP boundary; being Catchment 

Road).  The Mundaring Weir Catchment has a Priority 1 (P1) management status. The P1 

PDWSA is within the Helena River Catchment Area. The Helena River is located 

approximately 4 km south of the proposed landfill and has been established by DWER, 

Golder and the independent SRK Consulting as not being hydrologically linked due to 

existing geological formations (see Section 4.4 for greater detail on this matter). 

The following surface water bodies are located within 1 km of the premises: 

 Thirteen Mile Brook is located approximately 310 m southwest and west of the landfill 

cells and 150 m from the retention pond.  

 An ephemeral unnamed tributary of Thirteen Mile Brook is located approximately 80 

m south and 30 m east of the proposed landfill cells.  The tributary flows southwest 

(seasonally) before discharging to Thirteen Mile Brook.  

 

The proposal is not within or surrounded by a protected wetland area. The closest wetland of 

significance is the Kojedda Swamp, located approximately 21 km north-west of the 

premises. This is not considered a sensitive receptor of concern given its distance from the 

proposed landfill. 
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Figure 26 presents the topographic setting and identifies the local surface drainage sub-

catchment boundaries in the immediate vicinity of the landfill, developed using digital 

elevation modelling for the site. 

 

Figure 26: Local catchment map (with Cell 1 and 2 illustrated, being the initial landfill cell 
development) (Golder 2017f) 

The electrical conductivity (EC – salinity measurement) within the creek water will vary 

seasonally as a function of the amount of potentially saline groundwater discharging to the 

creek directly, and the amount of salt entrained within overland flow in response to rainfall 

events. 

As part of the proposal, as discussed in Section 2.3, a 36,000 m3 stormwater dam is 

proposed within the 200 ha sub-catchment referred to above.  By area, this sub-catchment 
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will contribute approximately 10% of the runoff of the water flowing in Thirteen Mile Brook 

past the landfill infrastructure. 

Upstream rainfall runoff will be diverted around the landfill infrastructure and captured as a 

potential fresh water source where practical.  Surface management structures (e.g. diversion 

bunds and swales) will be modified as the landfill develops to achieve surface water 

management objectives. The proposed surface water management infrastructure (indicative) 

for the first two cells of the landfill development is presented in Figure 27 below  

 

Figure 27:  Surface water management infrastructure proposed for the initial cells (indicative) 
of the landfill development, noting the surface water infrastructure will be modified as the 
landfill cells are developed (excerpt from Golder 2017f). 

 

4.5.3.2 Hydrogeology 

The lithological profile in which groundwater occurs often influences it quality and movement 

of groundwater.  While groundwater may, depending on the characteristics, be considered a 

resource and therefore a receptor, it is also a pathway to a further receiving environment, 

which is affected by the transmissivity of the aquifer.    

Factors affecting groundwater occurrence include rainfall and evaporation, topography and 

runoff, vegetation, lithology and structure.  These elements have been considered in 

determining a hydrogeological conceptual model (Golder 2019c) as presented in the Golder 

Hydrogeology report, which was subsequently refined to meet the requirements of the ESD.  

This information has been used to create a schematic view of the hydrogeological profiles 

associated with the landfill in Figure 29 and Figure 30 below. 
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Figure 28: Groundwater contours for the landfill and transect lines for the hydrogeological conceptual model (Golder, 2019c) 
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Groundwater at the site is present as a predominantly a water table (unconfined) aquifer that 

can be locally perched or semi confined, with some lateral variation, depending upon the 

point of observation within the regolith profile.  Below the regolith profile, fresh bedrock 

provides a fractured rock setting where groundwater storage and movement is within 

fractures and defects within the rock.  

Hydrogeological investigations have been identified earlier in this section, which include bore 

installations, test pits, groundwater monitoring events and hydraulic tests to provide 

coverage of the area to understand the aquifer conditions, seasonal groundwater quality, 

fluctuations, flow directions and hydraulic conductivity of the underlying aquifer.  The location 

of the test pits is shown in Figure 21 while Figure 28 presents the location of the 

groundwater monitoring bores. 

 

4.5.3.2.1 Rainfall recharge 

Rain falling on sandier, more permeable materials will infiltrate readily down to the water 

table whereas rain falling on more clayey materials will tend to infiltrate more slowly or perch 

on the less permeable material, possibly moving laterally depending on the local 

groundwater gradient conditions.  For this reason, after rainfall, some locations at the site 

may appear damp or boggy until the transient shallow groundwater attenuates and 

groundwater levels decline due to a combination of vertical infiltration and lateral migration.  

A long-term annual rainfall of 599 mm has been adopted for the site (using SILO), noting a 

high level of inter-annual variability ranging from 286 mm (2010) to a maximum of 998 

(1955) while the annual pan evaporation is estimated to be 1,813 mm/year (and the dam 

evaporation calculated to be 1,415 mm/year). 

 

4.5.3.2.2 Aquifer Units 

Golder (Golder 2019c) conducted a review of groundwater bore logs, water level monitoring 

data, and geotechnical data as part of this work and from this the ‘typical’ hydrogeological 

units have been conceptualised (Table 32 below) for the site.  These are shown 

schematically on hydrogeological sections A-A’ and B-B’ (Figure 29 and Figure 30) which 

correlate to the transects A-A’ and B-B’ respectively, shown on Figure 28.   

  



    Great Southern Landfill Proposal 

 

171 
 

Table 32: Hydrogeological units beneath project site (Golder 2019c) 

Unit 

Typical 
thickness 

(metres) 

Lithology Properties 
Aquifer / 
aquitard 

1 2-4 
Soil, alluvium, or colluvium, 
laterised in places.  

Sands and gravels, clayey in 
places. 

Unsaturated 

2 10-15 
Weathered basement 
(saprolite or plasmic zone  

Clays, sandy or gravelly in 
places. 

Low 
permeability, 
leaky aquitard 

2a 10-15 
Weathered basement 
(saprolite or plasmic zone)  

Isolated sandy clays/clayey 
sands. 

Unconfined 
aquifer. 

3 2-4 
Weathered basement 
(Saprock).   

Gravel-texture comprising 
residual quartz, feldspar, 
within a clay matrix. 

Porous aquifer, 
low yield. 

4 >10 m Archaean basement. Fractured, crystalline rock. 
Fractured rock 
aquifer?  

 

 

 

Figure 29: Hydrogeological section A-A (Golder, 2019c) 
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Figure 30: Hydrogeological section B-B (Golder, 2019c) 

 

A sandy, gravelly layer is typically encountered in the upper three to five metres of the 

geology (Unit 1).  Beneath Unit 1, the material grades into a clayey layer, up to 15 metres 

thick (Unit 2).  Unit 2 is believed to be a leaky confining layer in places, particularly to the 

south of the project site, due to its consistently high clay content and consolidation.   

Unit 2a, a lateral variation stratigraphically equivalent to Unit 2, has been included to account 

for the atypical lithology intercepted in bores GMB05 and GMB06.  In these bores, a deeper 

sand layer was encountered that was continuous to the basement.  Deeper sands may exist 

to the north of GMB06 and south of GMB01; however, there is no data to support this.  

These are believed to represent isolated patches of quartz-rich parent material within the 

weathered profile.  Overlying crystalline basement is a quartz rich, gravel-textured layer, 

which is up to four metres thick (Unit 3).  Unit 3 is the most prospective unit as an aquifer 

given its coarse-grained texture.  Unit 4 is the unweathered, crystalline basement comprising 

fractured granitic-textured rocks.  The upper part of this profile is absent in places, likely 

eroded within creek lines and around topographic highs.   

 

4.5.3.3 Groundwater levels 

Groundwater levels were intermittently monitored in bores between 2012 and 2017 by 

Golder and others (Golder 2019c).  Groundwater level contours for June 2017 are presented 

in Figure 28.   

Groundwater beneath the surface generally mimics topography, with higher groundwater in 

the top part of the catchment to the east and gradually declining in a westerly direction 

towards Thirteen Mile Brook valley floor.  Generally, groundwater flow occurs perpendicular 

to the groundwater level contours, thus flow is inferred towards Thirteen Mile Brook.  

Groundwater in then interpreted to flow north-west along the alignment of Thirteen Mile 



    Great Southern Landfill Proposal 

 

173 
 

Creek however this appears to occur under a much lower hydraulic gradient.  From there 

groundwater may move from the weathered profile into the alluvial system flow downstream.   

Section B-B (in Figure 30)  shows possible upward seepage due to local, seasonal artesian 

pressure in the aquifer surrounding bore MB11, where groundwater levels are observed to 

be ~0.1 m above ground surface.  

Groundwater flow on the western side of Thirteen Mile Brook is expected to be easterly 

towards the brook. 

Depth to groundwater ranges from less than 5 m near the unnamed drainage line south of 

the project site and in the valley floor, between 5 to 10 m below the proposed landfill footprint 

and increasing to more than ten metres to the north-west (GMB01).  Groundwater levels 

within individual bores across the monitoring period fluctuate seasonally from less than 

0.1 m (MB11) to in excess of 2.5 m (MB09), and averages at about 1 m.    

According to the Hydrogeological Site Characterisation report (Golder 2017e), groundwater 

levels across the site are generally elevated at the end of winter in response to the infiltration 

of winter rains, while groundwater levels will generally be at their seasonal low at the end of 

summer as levels recede due to groundwater discharge and the absence of rainfall 

recharge.  During periods of elevated groundwater level, groundwater will discharge into the 

creek beds while during dry periods with lower groundwater levels, discharge into the creeks 

may cease.  This cycle of groundwater level fluctuation has been exacerbated with the 

clearing of original vegetation for agricultural purposes, resulting in the long-term rise in 

groundwater levels and development of dryland salinisation problems evident in the valleys.  

Where the water table intersects the ground surface, seeps or springs may develop.  One 

such area identified during a site inspection (in September 2014), where a substantial area 

of topographically low ground occurs within the footprint of the proposed landfill, was 

observed to have seepage water discharging at the ground surface.  This water joined the 

local surface water drainage system, discharging ultimately into Thirteen Mile Brook (Golder, 

2017c).   

Shallow groundwater seepage between 2 to 4 m depth below ground level was encountered 

during geotechnical work in November 2014 (see attachment within Golder 2017a), 

frequently coinciding with excavation ‘refusal’ at less than target depth.  This seepage is 

believed to be localised perching in the upper sandy, gravelly layer (Unit 1) above 

consolidated clays or cemented zones, as it occurs in the upper 3 m of the stratigraphy.  

However, in topographically lower areas surrounding the creek line (MB06, MB11) the 

seepage may be from artesian pressure beneath Unit 2.  This seepage concentrates around 

the unnamed tributary south of the proposed landfill footprint, in the vicinity of bores MB14, 

MB11, and GMB03.  It is understood to be intermittent and may cause localised 

waterlogging of the soils and underlying geology (Golder 2019c).  The design of the landfill 

cells has considered the separation distance to groundwater, ensuring a > 2 m separation 

through natural separation and engineering controls. 

The available groundwater level data is presented in Appendix D of the Hydrogeological Site 

Characterisation report (Golder 2017e) as hydrographs.  SRK Consulting (SRK 2019), as 

part of their independent peer review of hydrogeological information recommended 

installation of additional groundwater bores in the northwest of the development to improve 

the monitoring programme, while also recommending the replacement of damaged bores; all 

of these recommendations will be implemented once environmental approvals have been 

granted. 
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4.5.3.4 Aquifer properties 

According to Golder (2019c), slug testing was carried out in nine of the 22 monitoring wells 

installed at the site. This involved installing an automatic water level logger into the test well 

and introducing or removing a slug or bailer of known displacement volume, into and out of 

the well.  The results from the slug tests are provided in Table 4 of the Golder 2019c report.  

The resulting displacement in water level was recorded and analysed to estimate the 

hydraulic conductivity (K) of the geology.  The estimated average hydraulic conductivity 

ranged from 0.02 – 3.0 m/day. The lower range were likely representative of the clay-

dominated lateritic profile having weathered from parent rock richer in feldspars.  The upper 

range values 0.1 to 3.0 m/d are more representative of areas where the profile has a much 

higher degree of quartz sand and gravel having formed as a weathering product of a more 

quartz-rich parent rock. 

Golder 2019c further characterised the hydraulic conductivity based on the hydrogeological 

units. 

 Unit 1 – no data for hydraulic conductivity, K.  Unit 1 is believed to be mostly 

unsaturated, with intermittent subsurface flow following rainfall. 

 Unit 2 – bores screened in this material are generally screened across lower Unit 

1/upper Unit 2, including monitoring bores MB01, MB03, MB06, MB07.  The 

estimated K range for Unit 2 is of 0.02 m/d to 0.6 m/d.   

 Unit 2a – GMB05 is screened in this deeper, sandy material with a K range from 1.9-

4.5 m/d.  GMB06 is also screened across a sandy profile (possibly Unit 2a), also 

across clay (possibly Unit 2) and sand overlying granite (Unit 3), with a K of 0.3 m/d.   

 Unit 3 – bores in this material are screened across the overlying clay (Unit 2) into the 

gravelly ‘saprock’ (Unit 3) (GMB02, GMB03, GMB04) with K range from 0.1 to 

0.6 m/d.   

 

4.5.3.5 Groundwater recharge, and flow rate 

Rain falling on sandier, more permeable materials will infiltrate vertically to the water table 

whereas rain falling on more clayey materials will either infiltrate slowly through low 

permeability clays, gravity flow in the subsurface within Unit 1, or perch on the less-

permeable material.  For this reason, after rainfall, some locations at the site may appear 

damp or boggy until the transient shallow groundwater attenuates and groundwater levels 

decline due to a combination of vertical infiltration and lateral migration (Golder 2019c). 

The rate at which groundwater flows is controlled by the hydraulic gradient (rate of fall in 

groundwater table elevation with distance), the hydraulic conductivity and the porosity of the 

soils through which it flows.  At the site there are two areas with distinctly different hydraulic 

gradients:  

 A relatively steep gradient (0.02) as groundwater flows south-west across the 

proposed landfill site 

 A relatively shallow gradient (0.003) as groundwater flows north-west along Thirteen 

Mile Brook. 
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Assuming an average hydraulic conductivity of 0.5 m/d across the area and an aquifer 

porosity of 2%, the groundwater flow rate for each of the above areas has been calculated to 

be 30 and 180 m/year, respectively.  It should be noted that the ultimate groundwater flow 

rate away from the proposed landfill area will more likely be controlled by the lower of the 

two estimates (i.e. 30 m/year along Thirteen Mile Brook). 

 

4.5.3.6 Groundwater chemistry / quality 

Groundwater chemistry is detailed in the Hydrogeological Site Characterisation report 

(Golder 2017e) with key findings summarised in Great Southern Landfill Desktop 

Geochemical Risk Characterisation report (Golder 2019a). 

The results of groundwater sampling at the site indicate that groundwater at and surrounding 

the proposed landfill site has a low pH (range of 3.2 to 6.0).  Groundwater Electrical 

Conductivity (EC) measurement levels are highly variable, ranging from brackish to saline 

(range of 1,300 to 30,600 µS/cm).  The groundwater quality data suggests that two distinct 

water types are present, with groundwater in approximately half of the monitoring wells 

(GMB02, GMB05, GMB07, MB01, MB06, MB08, MB10, MB11, MB13 and MB14) indicating 

EC values an order of magnitude higher than the EC measured in the remaining monitoring 

wells.   

This variability in EC is inferred by Golder to be due to the varying flow paths and mixing 

histories of the individual waters sampled, with fresher water (lower EC measurements) 

reflecting groundwater that has had more recent contact with infiltrating rainwater.  

Groundwater with elevated ECs may indicate mixing with groundwater exposed to stored 

salt because of rising groundwater levels following land clearing, or evaporative 

concentration processes near the ground surface.  These groundwater chemical 

characteristics are consistent with dryland salinity affected catchments throughout the 

Wheatbelt.  

Groundwater is sodium-dominant with sodium (Na) ranging from 450 mg/L to over 4,400 

mg/L.  Magnesium is the second highest cation concentration ranging from 30 mg/L up to 

1,300 mg/L in some bores.  Potassium (K) is typically low across the site, mostly less than 

50 mg/L.  The exception being GMB02, where potassium is less than 80 mg/L.  Dissolved 

metals were measured in selected bores and arsenic (As), boron (B), cadmium (Cd), 

chromium (Cr) III and VI, copper (Cu), lead (Pb), manganese (Mn), nickel (Ni) and zinc (Zn) 

range from 0.1 mg/L to 0.8 mg/L.  Many of the analytes were below detection limits in 

samples.   

Chloride (Cl) is the dominant anion ranging from 710 mg/L to 11,300 mg/L, followed by 

sulfate (SO4), with SO4 ranging from 80 mg/L to 800 mg/L.  Bicarbonate and carbonate are 

below detection in most bores.  Total nitrogen generally ranges from 0.1 mg/L to 5 mg/L.  

Nitrate (NO3) is high in bore GMB03 up to 4 mg/L, but speciation of nitrogen seems mixed in 

other bores between nitrate and ammonium (NH4) and concentrations of both anions are 

generally 0.1 mg/L to 0.2 mg/L.   

The groundwater quality results were compared with Department of Health Domestic non-

potable groundwater use criteria, ANZECC Livestock low risk trigger values, and ANZECC 

Long term irrigation water criteria (Golder, 2017c).  Dissolved metals boron, cobalt, 

manganese and zinc exceeded the ANZECC long-term irrigation criteria in some bores.  

This is likely due to naturally higher concentrations of these metals in groundwater rather 
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than anthropogenic inputs.  Total phosphorus also exceeded the long-term irrigation criteria 

in one sample from bore GMB07, an order of magnitude higher than any other sample.     

The median EC of groundwater at the site is 18 mS/cm and the median chloride 

concentration is 6,130 mg/L, which excludes use for potable (drinking) and non-potable 

domestic use.  Most livestock can only tolerate water with ECs of up to 10 mS/cm, but this 

value is less for poultry and pigs.  Groundwater can be used for irrigation where the EC is as 

high as 6 mS/cm, with values of up to 10 mS/cm acceptable for short-term emergency use.  

No beneficial use for groundwater at the site has been identified and accepted by DWER 

during their assessment of the granted Allawuna Landfill works approval in March 2016. 

Groundwater samples were also analysed for potential organic contaminants including 

polycyclic aromatic hydrocarbons, monocyclic aromatic hydrocarbons, total recoverable 

hydrocarbons, organochlorine and organophosphorus pesticides, solvents, volatile organic 

compound and halogenated benzenes.  With the exception of total recoverable 

hydrocarbons, the analysis did not detect any of these organic compounds.  Only two of the 

60 samples (one sample each from MB07 and MB14) collected from 22 bores across the 

site recorded total recoverable hydrocarbons.  These two detections both occurred during 

the March 2017 sampling round and, in each case, the subsequent (June 2017) sampling 

round did not detect total recoverable hydrocarbons in either well.  The detections of TRH 

recorded in March 2017 may be due to contamination during sampling / transport (due to not 

being subsequently detected in subsequent samples).   

Overall, the acidic and high salinity characteristics of identified groundwater on site 

precluded the use for potable (drinking) and non-drinking use (Golder 2019a). 

 

4.5.3.7 Surface-groundwater interactions 

Water logging and groundwater seepage has been observed near the unnamed tributary 

that flows into Thirteen Mile Brook, south of the landfill site.  Section B-B’ (Figure 30) shows 

the potentiometric surface is very close to or slightly above ground level in bores MB11 and 

GMB05, indicating locally confined or semi-confined conditions.  However, during drier 

months, no groundwater has been reported at surface in this location, thus any seepage 

from the groundwater system is likely to be slow.  Therefore, the waterlogging at ground 

level, reportedly observed following rainfall and streamflow, is likely to be from surface water 

runoff and surface ponding following rainfall.   

According to Golder 2019c, the groundwater connectivity between Thirteen Mile Brook 

alluvial materials and the aquifers within the weathered profile on the valley slope are 

unclear.  Groundwater levels in bores MB04, MB05, MB10 near the Brook are around 0.5 m 

to 1 m below ground level, and lithology in these bores is mostly clays underlying a 0.5 m to 

2 m thick gravelly sand at the surface.  The hydraulic gradient in Thirteen Mile Brook lessens 

and groundwater flow appears to follow the valley floor, thus it is possible that the deeper 

weathered profile aquifer (Unit 3) discharge by slow, upward seepage through the clays (Unit 

2) at the interface with the Brook, and a shallow alluvial system exists within the alluvial 

sediments beneath Thirteen Mile Brook.  However, it is likely there is some interconnection 

to the alluvial groundwater system through sandier materials within the weathered profile 

(Unit 2a) encountered in bores GMB05 and GMB06. 
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4.5.3.8 Modelling of groundwater flow and solute transport using CONSIM 

In preparation of the ERD, Golder (2019c) completed an analysis of groundwater flow and 

solute transport to evaluate likely contingency actions using currently available information 

for the landfill.  This was supported by the geochemical risk characterisation undertaken 

(Golder 2019a).  Golder determined to use a simulation approach to model the groundwater 

system and demonstrate what contingency actions can be effectively implemented. 

Golder used ConSim to model flow and solute transport through the unsaturated zone and 

groundwater system for key parameters (“contaminants of concern”).  ConSim is purpose-

built software for assessing risk posed to groundwater by leaching contaminants, developed 

in the United Kingdom (by Golder) to support the UK Environment Agency’s risk-based 

assessment of potential for groundwater contamination.  Further information on ConSim is 

provided in Golder 2019c.  This modelling was completed on the assumption of liner failure, 

which Golder designed to last for 100 years. 

There are several leachate parameters that may be harmful to the environment or potentially 

contaminate aquifers and surface water systems.  Whilst landfill design strives to prevent 

leachate and contaminants entering the natural environment, there is nonetheless a very low 

to low probability of environmental impact should this occur.   

These are likely to occur where:  

 Leachate seeps from the lined cells entering the groundwater and/or surface water 
systems, introducing new contaminants.   

 Point source contamination enters the soil, groundwater, and/or surface water 
system.  

Golder has focussed the ConSim modelling on landfill contaminants (aqueous chemical 

parameters) that pose risks to the downstream environment, likely to be highly mobile and 

behave conservatively within aquifer systems (i.e. not undergo retardation while migrating), 

and are at concentrations that are above baseline levels.  

The chemical parameters identified from leachate characterisation are Ammonia (as N), 

Potassium and Sodium (see Golder 2019a).  Measured (median) groundwater 

concentrations and estimate landfill leachate (median) concentrations are presented in Table 

33.  Nitrate and chloride were also considered but their median leachate concentrations are 

lower than median groundwater concentrations.  Other possible contaminants are soluble 

metals and organo-carbon compounds but these are likely to be highly degraded when 

migrating in the subsurface.  The modelling undertaken provides a ‘worst-case’ evaluation of 

aqueous solute transport to inform contingency planning.   

Table 33: ConSim: Measured and estimated values for chemical parameters (Golder 2019c) 

Parameter Groundwater (median) (mg/L) Leachate (median) (mg/L) 

Nitrate as N 0.14 0.03 

Ammonia as N 0.5 2,500 

Sodium 2,010 2,200 

Potassium 23.5 960 

Chloride 6,130 3,350 
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A “Level 3a” modelling approach was utilised whereby set leachate concentrations were 

assumed to enter the subsurface beneath Cells 1 and 2 of the landfill (shown with “blue 

hatching” in Figure 31 below as these cells are closest to the Thirteen Mile Brook).  Receptor 

nodes were established along the creek line (representing Thirteen Mile Brook), downstream 

of the landfill to assess groundwater concentrations at the creek line and solute migration 

travel times. 

 

Figure 31: Consim Model layout for Cell1 and 2; being the closest to the Thirteen Mile Brook 
(Golder 2019c). 

 

The leachate contaminants are assumed to instantaneously enter the underlying saturated 

hydrogeological unit (vertically) and migrate laterally and not undergo retardation or 

biodegradation for this model (to simulate worst case scenario).  The site conceptualisation 

identifies that the key migration pathway (for potential seepage from the landfill) is the 

uppermost soil/lateritic duricrust (“sand”) horizon above a confining clay layer.  This sand 

horizon is mostly unsaturated. 

Chemical parameters for baseline groundwater and leachate, for Ammonia as N, Potassium 

and Sodium as presented in the above table, were used.  Key model (physical) 

hydrogeological parameters adopted by Golder are presented in Table 34. 
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Table 34: ConSim: Assumed Physical Parameters (Golder 2019c).  

Parameter Assumed Value 

Aquifer Thickness (m) 3.0 

Effective Porosity 20% 

Median Hydraulic Conductivity 2.3 × 10-6 m/s 

Measured Hydraulic Gradient 0.023 (to south-west) 

Longitudinal Dispersivity 36 m (10% of flow path from source to receptor) 

Lateral Dispersivity 3.6 m 

Infiltration Rate 300 mm/year (conservatively high assumption) 

 

The model results include estimates of concentrations for the key contaminants of concern 

(at the creek line receptors) and durations for these contaminants to reach the creek line.  

Un-retarded travel times for the contaminant plumes are similar for each of the chemical 

parameters tested and show there is a 95 % confidence that the centroid of the contaminant 

plume is likely to reach he creek after 45 years.  Detail on methodology and results are 

provided in Golder 2019c.   

Solute modelling key findings include: 

 Leachate from the landfill would likely partly, or, fully saturate the upper sand 

hydrogeological unit that exists at the site.  This unit is mostly unsaturated and could 

therefore not be considered to be an “aquifer”, in the sense that it could be used as 

the basis for a water supply.  

 Leachate would migrate to the south-west, where it would likely discharge to alluvial 

sediments beneath the creek line.  These sediments are considered the key 

environmental receptor to landfill seepage, in the unlikely event it was to occur.  

 The results of the ConSim modelling indicate that un-retarded travel times for 

contaminant plumes (Potassium, Sodium and Ammonia as N) would take more than 

20 years to reach this creek line receptor.  Groundwater monitoring should/will be 

implemented downstream of the landfill to detect if seepage were to be occurring.  

Given the very slow rates of contaminant migration, a seepage recovery system 

could be readily established, if it is deemed necessary before the contaminant plume 

would migrate a considerable distance from the landfill.  The lack of saturated 

thickness within the upper sand pathway, and its shallow depth, would likely mean 

that seepage recovery would be more effective by way of an interception trench with 

sumps (which has been included in the design). 

 

4.5.3.9 Environmental receptors and other groundwater users 

The Thirteen Mile Brook flows over 40 km from the site before entering the Avon River at the 

locality of Spencer’s Brook.  According to Assessment of the status of river pools in the Avon 

Catchment (DoW 2007), river pools in the Avon River, of which there are several 

downstream, are priority assets within the greater Avon catchment.  Key management 
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priorities for the Avon River include the reducing total phosphorus loads and reducing 

transport of sediments and managing salinity. 

A neighbour has identified potential impacts of the landfill on their yabbie farm dams when 

public submissions have been sought in relation to the proposal.  These dams would be in 

an adjoining catchment which is not hydrologically linked.  The Department of Primary 

Industries and Regional Development was contacted for information on registered yabbie 

farms in the area; the nearest being near the town of York in a separate catchment.  Hence, 

yabbie farms / dams have not been identified as a sensitive receptor. 

The results of a search of the (former) Department of Water’s borehole databases indicates 

there are no groundwater bores reported to be used within the Thirteen Mile Brook, in the 

vicinity of the proposed landfill.   

The results of a search of the Atlas of Groundwater Dependant Ecosystems (Bureau of 

Meteorology – online) indicates that there are no identified groundwater dependant 

ecosystems (GDE) within 6 km of the site.  The closest identified GDE is the Helena River 

located approximately 6.5 km to the south-west of the site (outside the Thirteen Mile Brook 

catchment).   

According to Golder 2019c, aquifers within the weathered profile above Archaean granites of 

the Yilgarn Craton are generally constrained by surface water catchment boundaries.  

Crystalline basement has topographic highs and lows, which also mimic present-day 

topography.  In addition, Thirteen Mile Brook sits atop of a large magnetic anomaly believed 

to be a regional dyke striking north.  This dyke is very likely to be a barrier to westerly 

groundwater flow within the basement rocks.   

 

4.5.4 Potential impacts 

The ESD identified the following potential impacts: 

 Clearing and excavation may cause disturbance to sub-flows and groundwater 

regimes. 

 Acceptance of waste may impact groundwater quality from seepage of leachate.  

Contamination of groundwater has the potential to impact surrounding environmental 

values and reduce beneficial uses of groundwater. 

 The establishment of the landfill may disrupt surface water flows in and around the 

site. Changes to the hydrological regimes may also indirectly impact aquatic biota, 

flora, vegetation and terrestrial fauna. 

 Nearby surface waters and creek lines, including the Thirteen Mile Brook may be 

contaminated from surface water flows from the landfill.   

 Flood risk with surface water interruption and infrastructure placement.  

 The landfill may be at risk from seismic activity  

 

The impacts are discussed in relation to the identified receptors. 
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4.5.4.1 Potential surface water impacts 

Investigations undertaken by Golder 2019c indicate the key surface water environmental 

receptor is Thirteen Mile Brook and greater Avon River aquatic ecosystems.  Leachate from 

the proposed landfill may enter these systems via subsurface seepage from beneath the 

landfill into the surface water system, leachate entering via stormwater runoff, or inadvertent 

introduction of contaminated water into the environment.   

There is a great distance from the proposed landfill development to the Avon River (40 km) 

to mitigate any potential discharges / emissions (and significant opportunity for downstream 

non-point source activities to affect the water quality.  The Thirteen Mile Brook foreshore, 

which will be potentially be affected by water quality has been described as degraded prior 

to the establishment of the landfill (see Section 4.2.3) with signs of being salt-affected.  

While the Thirteen Mile Brook nor its dry tributaries have not been specifically identified as a 

priority catchment within river management planning documents, salinisation, eutrophication 

and sedimentation have been identified as key impacts to the Avon River that require 

management and restoration works. 

    

4.5.4.1.1 Leachate discharge and emissions 

The overflow of leachate ponds, or seepage of leachate will present an indirect impact on 

the Thirteen Mile Brook as consequence of nutrient and (potentially metal) enrichment.  

These indirect potential impacts will be associated with the operation of the landfill and will 

need to be managed.  

Any leachate discharged from the landfill, together with nutrient enriched runoff from 

agricultural activities (fertiliser application) will cumulatively impact the Thirteen Mile Brook, 

which flows into the Avon River approximately 40 km down-stream.  Over-application of 

agricultural fertilisers is an on-going risk in all agricultural landscapes.  While the control of 

this is beyond the landfill operations, the landfill management initiatives will need to minimise 

the risk of additional contamination / eutrophication. 

An analysis of leachate from two other landfill sites in Western Australia has provided an 

understanding of likely leachate hydrochemistry (Golder, 2019a).  The leachate is saline, up 

to 13,700 mg/L for a mature landfill (~20 years) with sodium the dominant cation up to 2,300 

mg/L and chloride dominant anion up to 4,590 mg/L.  Leachate is generally high in nitrogen, 

sodium, and iron.  Several other notable characteristics of the leachate are summarised 

below.     

 Low dissolved oxygen (<1 mg/L) levels with a high chemical oxygen demand 

exceeding 6,500 mg/L, indicating anaerobic conditions. 

 pH neutral to slightly alkaline ranging pH 7.4-8.4 

 Dominant metal include iron (max 19 mg/L), with detectable levels of As, Cd, Cr (III, 

VI), Cu, Pb, Mn, Ni and Zn generally ranging from less than 0.1 mg/L to 0.8 mg/L.   

 Total nitrogen up to 3,400 mg/L with ammonia as the dominant species, low nitrate 

and nitrite 

 No phosphorus data was provided.  
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In addition to the physical environment, flora and fauna may be directly or indirectly impacted 

by leachate contaminants.  Leachate water chemistry is likely to be dominated by organic 

carbon, ammonium (NH4), potassium (K), and chloride (Cl) ions.  Potentially toxic metals 

including As, Cd, Cr (III, VI), Cu, Pb, Mn, Ni and Zn, and a range of organo-carbon 

compounds, may impact the natural environment or persist in groundwater systems and be 

taken up by vegetation.  Contaminants from point sources are likely to be predominantly 

organo-carbon compounds.  Impacts to flora and fauna may arise due to toxicity, 

environmental harm arising from salinity or nutrients entering waterways, or poisoning due to 

organo-carbon compounds.   

The key identified risk to the surface water system is from leachate seepage entering the 

subsurface and creating a seepage front below the proposed landfill site and into Thirteen 

Mile Creek, as presented in the ESD.  Subsequently, the EPA has required Alkina to analyse 

groundwater flow and solute modelling to evaluate contingency actions (see Section 4.5.3.8 

above).   

 

4.5.4.1.2 Interference with flow regimes 

The interference of any creek system will have a direct impact on the riparian zone of the 

construction site and potentially presenting indirect downstream impacts.  Any such activity 

will be subject to approval pursuant of the RIWI Act.  Examples would include the installation 

of culverts of the Thirteen Mile Brook, the proposed sediment pond in the unnamed drainage 

line south of the landfill, and the proposed stormwater dam upstream of the sediment pond.  

These impacts are only associated with construction activities (subject to regulation) and 

pose no on-going direct risk. 

Surface water management requirements for the site were developed based on long-term 

daily rainfall records for the site (based on a detailed review of regional rainfall records) and 

short-term design rainfall intensity-frequency-duration (IFD) information from the Bureau of 

Meteorology (BoM).  The stormwater management infrastructure has been designed on 

catchment runoff estimates in the absence of water level or flow monitoring equipment 

installed along the creek system.   

A SILO data drill of daily climate information (rainfall and evaporation) has been applied in 

the relevant assessments of catchment and site infrastructure water balances (i.e. rainfall 

runoff modelling of potential catchment yield and leachate pond water balance 

assessments). 

Golder 2017f reviewed the original surface water requirements for the GSL.  It also included 

establishing whether the design rainfall data (IFDs) adopted for the analyses and 

assessment of stormwater management requirements for the site using the version of the 

Australian Rainfall and Runoff (ARR) available at that time was still similar to the 2016 

edition of Australian Rainfall and Runoff (ARR2016).   

It was determined that the latest IFD estimates (ARR2016) are very slightly lower for storm 

durations of less than 60 minutes, approximately equal for storm durations of 60 to 120 

minutes and are slightly higher for storm durations of 180 minutes or longer. 

Golder concluded that based on the scale of the catchment areas across the site, the 

stormwater management plans are unlikely to have a critical storm duration of greater than 

120 minutes and therefore does not change the design rainfall estimates (between ARR 

versions).  Golder also concluded that the updated data did not require modifications to the 



    Great Southern Landfill Proposal 

 

183 
 

proposed stormwater management infrastructure or designs for the site. The ARR2016 IFD 

data for the GSL are presented in Golder 2017f. 

As part of the surface water modelling analyses, an assessment of the potential impacts of 

the development and operation of the stormwater dam on the downstream creek was carried 

out (Golder 2017f).  It should be noted that the natural streamflow response of the local 

creek is based on assumed rainfall-runoff model parameters as there are currently no 

available measured flow data for the upstream catchment on which to base a model rainfall-

runoff calibration. Therefore, the assessment presented here of the relative downstream 

impacts of the stormwater dam operation is high level. 

Modelled monthly average natural and impacted stream flows based on the 25-year 

simulation period for the creek reach directly downstream of the proposed stormwater dam 

are presented in Figure 32. These data highlight the significant seasonal variation in 

streamflow responses ranging from extremely low flows through the summer dry season 

(October-May) compared to the relatively high winter season flows (June-September). 

The construction of any on-stream dam will be subject to a Beds and Banks Permit pursuant 

of the RIWI Act.  Preliminary discussions with the DWER Swan Region Office have indicated 

that damming of a creek-line is the least preferred option, favouring off-stream 

impoundments.  Alternative off-stream impoundments, or alternative water sources will be 

pursued (which do not require RIWI Act permits) if the on-stream proposal is not supported. 

As a result of the development and operation of the stormwater dam the simulations indicate 

the impoundment will potentially intercept all local runoff during the months of November 

through to May. Assuming that the autumn/winter runoff response is sufficient to fill the 

stormwater dam, the months of July through to October show a slight reduction in the runoff 

volumes in the creek-reach directly downstream of the dam during periods when the water 

storage is predicted to be at a full level and excess water overflows the spillway. On 

average, the most significant relative impact on downstream flow is predicted to occur during 

May, June and October when the dam storage is being replenished. During particularly dry 

years when the winter runoff may not be sufficient to fill the dam storage and there may be 

no surface flow in the creek immediately downstream of the dam. 

 

Figure 32: Modelled Average Monthly Streamflow: Impact of Storage Impoundment (Golder) 
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The construction of any on-stream dam will directly impact the watercourse bed or bank 

during the construction phase and interfere with the flow regimes as described above (for 

short periods within the year when the dam is filling).  Any vegetation in the dam footprint will 

also be impacted either directly as a result of the construction, or indirectly due to changed 

hydrological regimes.  The proposed dam footprint is largely cleared and contains a few 

isolated paddock trees (as identified within the development footprint and Section 4.2). 

While there is no data for the streamflow levels / volumes, the dam catchment is small, 

representing approximately 10% of the upstream Thirteen Mile Brook catchment area.  In the 

context of the wider catchment, the changes in the flow regime are anticipated to be not 

significant.  Indirect impacts downstream from reduced flows may also affect ecosystem 

functioning downstream.  Given the condition of the receptors and the minor reduction in 

flow regime, these would not expect to be significant. Vegetation survival is unlikely to 

dependant on the potential reduction in identified flow volumes. 

The construction of the sediment pond between the dam and the Thirteen Mile Brook will 

have a positive impact by reducing sediment loss in the Brook as part of surface water 

management planning. 

 

4.5.4.1.3 Flood risk modelling for stormwater infrastructure. 

Flooding of stormwater dams could present a flood risk to downstream infrastructure.  

Inadequate stormwater management (diversions and bunding) may also result in erosion, 

which may present in the Brook.   Flood modelling for the critical 100-year average 

recurrence interval (ARI) flood event (equivalent to 1% AEP for ARR2016) was undertaken 

in the Allawuna Farm Landfill stormwater management study to assess the potential risks 

and impacts to site infrastructure and operations, which remains relevant.  The risk 

assessment is detailed in Golder 2017f. 

The estimated peak design flood discharge of 6.2 m3/s, estimated as the 100-year ARI peak 

flood discharge from the dam spillway (described in Section 4.2.4), has been defined as the 

steady-state inflow to the hydraulic model at the upstream boundary.  In the absence of flood 

levels for the downstream model boundary at the confluence of the local creek with Thirteen 

Mile Brook an assumed constant water level of approximately 3 m above creek invert level 

has been adopted. 

As a contingency for extreme flood events at the site, a dam spillway will be constructed as 

part of the stormwater dam to safely convey stormwater and excess water flows to the 

Thirteen Mile Brook and away from the landfill site. 

The spillway is designed to convey the peak 100-year ARI flood inflow discharge. 

Hydraulic modelling of the downstream creek-reach indicates that there is no impact to site 

infrastructure, (i.e. roads) during the 100-year flood event and the landfill infrastructure will 

not be exposed to potential stormwater flows. 

The landfill infrastructure is located at an elevated level out of any flood zones. 
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4.5.4.1.4 Erosion and sedimentation of stormwater infrastructure 

Stormwater drains and swales will be the principal stormwater conveyance and surface 

runoff management system for the landfill development site. Contributing stormwater runoff 

catchments are small and upslope surface runoff is predicted to occur largely as sheet flow 

during intense rainfall events. Therefore, nominal diversion infrastructure consisting of 0.5 m 

bunds with a diversion drain aligned with the upslope edge of the bund to divert runoff 

towards the proposed stormwater dam. 

Stormwater diversion structures do present a risk of eroding if not constructed with 

consideration of gradients, which can lead to sedimentation of the creek lines.  These 

structures also have the benefit of preventing stormwater runoff ingress into leachate 

containment infrastructure, avoiding unnecessary contamination / leachate generation.  

Sediments will be trapped within identified infrastructure and therefore no present 

downstream impacts. 

Areas cleared during construction could expose soils to sediment loss if a significant rainfall 

event happens at the time without any management controls implemented.  The landfill will 

be constructed through a cut and fill regime typically during the dry season, reducing this 

risk. 

Topsoil will be managed to prevent sediment loss in accordance with a topsoil management 

plan (Golder 2017h). The soil stockpile areas will be contained by a low temporary bund 

constructed from suitable fill material. A sediment-fence will be installed around the inside 

perimeter of the bund and between stockpile types (topsoil upper 50 mm; topsoil lower 200 

mm; sub-soil) to prevent migration of eroded soil particles outside of the stockpile area and 

cross-mingling of soil types.  Stockpiles will be limited to a height of 1.5 m with slope batters 

of 1:1. 

 

4.5.4.1.5 Clearing and land degradation 

Historic broad-scale clearing for agriculture has already altered hydrological regimes and 

increased the risk of secondary salinisation, with recorded impacts already observed.  

Further broad-scale clearing will indirectly exacerbate the impacts.  This risk was identified 

by the Commissioner of Soils and Land, which led to the covenanting remnant vegetation in 

the north of the property.  The design of the proposed landfill has resulted in a layout that 

avoids clearing remnant bushland; at the expense of principally isolated paddock trees, 

without materially adding to the risk of salinity or land degradation. 

Vegetation and fauna studies undertaken have indicated the areas within the development 

footprint are degraded and of limited fauna value.  The impacts of clearing and vegetation 

removal is detailed in the Terrestrial Flora section (Section 4.2).  

 

4.5.4.2 Potential impacts to groundwater 

According to Golder 2019c, there are two groundwater systems, possibly connected that 

have potential to be impacted by the proposed landfill.  The first is the weathered profile 

beneath the site, and the second is the shallow alluvial groundwater system believed to exist 

directly beneath Thirteen Mile Brook.  Leachate and other contaminants may enter these 

systems by any of the three identified pathways.  Groundwater from these systems may be 
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used by users downstream (if there are any given the quality of the groundwater), or end up 

interacting with groundwater dependent ecosystems, flora, and fauna; noting that 

contaminants within groundwater emissions will naturally ameliorate in the soils due to soil 

chemistry and residence time. 

The potential impacts to groundwater will be indirect as any potential leachate leakage will 

need to mobilise through the underlying soils to reach the groundwater during which time 

pollutants will be discounted through chemical adsorption capacity and dilution potential. 

Cumulative nutrient and metal enrichment as described in the above section will also 

potentially impact groundwater. 

Groundwater mounding, if not managed beneath the proposed landfill site, may present a 

risk to surface water and environmental receptors.  If seepage were ongoing, unsaturated 

Unit 1 (sands, gravels) beneath the landfill may become saturated and create leachate 

seepage at the ground surface, west to south-west of the proposed landfill.  This would 

present a source of enriched leachate just upslope of Thirteen Mile Creek.  Any 

contaminants within the leachate would likely be flushed into the creek via runoff and 

potentially direct seepage.   

Contaminants from the site including leachate, sediments, and point source contaminants 

may impact groundwater quality within the aquifers.  Leachate water may contain organic 

carbon chemicals, ammonium (NH4), potassium (K), and chloride (Cl) ions.  In addition, 

potentially toxic metals including As, Cd, Cr (III, VI), Cu, Pb, Mn, Ni and Zn, and a range of 

organo-carbon compounds may impact the natural environment or persist in groundwater 

systems.  Contaminants from point-sources are likely to be predominantly organo-carbon 

compounds.   

Groundwater quality from ambient groundwater sampling on site has been identified as 

brackish to saline with no beneficial use identified within this part of the catchment.   

 

4.5.5 Assessment of impacts 

Normal construction or landfill operations will not result on the discharges or emissions. The 

most likely risk to groundwater and surface water systems and environmental receptors arise 

from leachate escaping the landfill cells, point source contamination, and sediments entering 

the surface water system.   

The landfill containment infrastructure has been designed and will be engineered and 

operated (with appropriate monitoring and contingency protocols to appropriate standards) 

to avoid interactions between leachate and local and regional groundwater systems.  Golder 

has developed a contingency action plan for preventing contaminated water migration into 

aquifers (see Section 4.5.6 and Golder 2019c).  In the event, of any malfunction of 

infrastructure or operations, contaminants from the landfill operations present a source of 

fugitive emission or discharge. 

The risk assessment of the identified hazards relating to the operation of the landfill has 

been completed with regard to the Department of Water and Environmental Regulation 

Guidance Statement: Risk Assessments (February 2017) framework, which has been 

developed on international risk management principles.  Specific agreement was obtained 

on this in September 2019 – see Appendix 7).  DWER previously accepted the level of risk 

presented by this proposal when they grant the Allawuna Farm a works approval in 2016. 
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Source 

Sources (and pathways) of emissions and discharges from the landfill to Inland waters 

(surface water and ground water) include the following: 

 Overflow of leachate from the leachate ponds from either a severe rainfall event, or 

failure to observe appropriate freeboard. 

 Spillages of contaminated water (point source) from site operations (e.g. leachate 

pipe failure, hydrocarbon spills). 

 Leachate seeping through the landfill liner into underlying soils and groundwater, and 

expressing within the creek system, or contaminating groundwater. The quality of the 

leachate is described in an earlier section. 

 Loss of sediment (erosion) and flooding caused by uncontrolled rainfall runoff and 

unprotected stormwater structures.  

 

The controls to prevent and mitigate the impacts are described under the mitigation heading. 

Receptors: 

Groundwater and the Thirteen Mile Brook have been identified as potential receptors as 

described in the above section.   Advice provided by the DPIRD in February 2020 indicate 

there are no registered aquaculture enterprises in the general area of landfill, or downstream 

in the catchment leading into the Avon River.  The nearest site is located approximately 17 

km WNW of the landfill near the Avon River in a different sub-catchment (also upstream of 

the Thirteen Mile and Spenser’s Brook confluence.  Anecdotal evidence (during a previous 

public consultation submission) from a neighbour indicated the potential impact of the landfill 

on their yabbie farming, which is in a different catchment.  Given the proximity and location, 

it is not considered a receptor.  

The Thirteen Mile Brook is located approximately 310m southwest and west of the landfill 

cells and 150m to the south-west of the retention pond. An unnamed tributary (ephemeral 

drainage line) is located directly south of the proposed landfill area, which flows into the 

Thirteen Mile Brook and is subject to groundwater seepage during winter months. 

There are no registered groundwater dependent ecosystems within the Thirteen Mile Brook 

catchment, in the vicinity of the landfill.  Environmental sensitive areas identified (described 

in the Terrestrial Flora section) in the area are affiliated with heritage values, or threatened 

flora; these are outside of the Thirteen Mile Brook riparian zone downstream of the proposal 

site.  The riparian zone has been described in the flora / vegetation assessment as degraded 

to completely degraded and will be subject to altered hydrological regimes, sedimentation 

and eutrophication impacts.  It is however important that these environmental values are not 

further degraded. 

Groundwater receptors include the alluvial groundwater system below the Thirteen Mile 

Brook, the aquifers and unsaturated soils / lithological profile directly beneath and (mostly) 

down gradient of the landfill site, the fauna and flora surround the landfill site, and other 

groundwater users (however, none have been identified). 

The quality of groundwater beneath the site is acidic and brackish, likely as a result of the 

rising water table intercepting soluble salts and iron deposited in the soil profile as land was 

cleared for farming.  The former Department of Water directly advised DWER (at the time of 

the assessing the granted original works approval) during the stakeholder consultation 
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period that the water quality at the site ‘has no beneficial use as a human drinking water 

supply’, and therefore has limited value. 

The Mundaring Weir P1 area and the Helena River catchment are not considered to be 

receptors, based on investigations. There is no evidence of the presence of extensive paleo-

channel systems that might hydraulically link the landfill site to other catchments; a position 

reinforced by Golder and SRK in their independent review, and accepted by DWER at the 

time granting the original works approval. 

Groundwater beneath the site is present in an unconfined aquifer that is locally perched or 

semi-confined. 

Pathway 

Pathways to receptors need to exist for impacts to occur.  Pathways are minimised by the 

existing environmental setting and proposed mitigation controls (section 4.5.6 below). 

Overland flows (from overtopping of ponds or spills) may runoff and either infiltrate into the 

soils, or flow into the Thirteen Mile Brook. 

The Thirteen Mile Brook and un-named drainage line are assumed to be in hydraulically 

connected with the underlying water table.  

The hydrogeology had been identified as being relatively simple, comprising a saprolitic 

regolith profile overlying Archaean granitic and gneissic rocks, typical of the Yilgarn Block. 

Leakage through the containment lining system will infiltrate into the underlying soils and 

move with the groundwater flows.  The design of the landfill is to maintain a minimum 2 m 

(~2.5 m) separation distance between the landfill liner and the water table.  The sub-base 

will include compacted engineered fill of low permeability and have a subsurface drainage 

system (trenches, drain and sump) installed to maintain the 2 m separation where required. 

Inferred groundwater flow across the proposed landfill area is a west to south to south-

westerly direction towards Thirteen Mile Brook with groundwater gradients on the western 

side of the Brook likely to flow easterly during winter into the Brook. 

During winter, groundwater flow direction is generally towards the seepage area which feeds 

into the unnamed seasonal creek located south of the landfill footprint. 

Given the relatively low hydraulic conductivity of the regolith profile and low hydraulic 

gradient at the site, the rate of transport of any contaminated groundwater off-site is 

expected to be low.  In the event that sandy deposits are encountered during construction of 

the landfill sub-base, sand will be removed to a depth of 1.5 metres and replaced with 1.5 

metres of clay for the liner system (which will be covered by the construction validation under 

the quality assurance programme. 

Solute modelling undertaken by Golder (2019c) for a worst-case scenario shows that any 

leakage from the lowest point of the landfill cell 1 and 2 would take over 20 years before 

elevated levels were detected in the Thirteen Mile Brook.  This assumed that at a worst case 

scenario the contaminants instantly entered the saturated hydrogeological unit (disregarding 

the compacted, low permeable sub base present) and migrated laterally without undergoing 

retardation or biodegradation.  This also does not consider the interception drains around the 

base of the landfill to maintain an effective 2 m separation between the liner and the water 

table, making the time lines with this scenario unlikely (expected to take significantly longer 

and improbable). 
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It is anticipated that the eventual discharge of leachate into Thirteen Mile Brook would have 

a discounted effect on the quality of the Brook as the significant retention time of leachate 

within the underlying low permeable soils (dilution and chemical adsorption capacity) will 

assist in decomposition of the leachate through microorganisms.  Given the proposed 

mitigation and contingency measures to recover leachate seepage, it was anticipated that 

risk to the Brook is reduced without posing unacceptable risk to the environment or public 

health. 

There is no pathway determined to the adjoining Helena River catchment.  The lack of a 

paleo-channel in the Thirteen Mile Brook, and the lack of hydraulic connection to the Helena 

River catchment has been supported by DWER’s Principal Hydrogeologist during the 

assessment of the Allawuna Landfill works approval application (see W5830/2015/1 decision 

document link - W5830d at being of section).  The main outcome of the DER modelling was 

that geological factors to the west of Thirteen Mile Brook had no influence on groundwater 

flow near the landfill site. The modelling indicated that groundwater flow from the vicinity of 

the proposed landfill site always discharged to Thirteen Mile Brook no matter what changes 

in the geology to the west of the Brook. This behaviour was caused by the shallow depth to 

bedrock near Thirteen Mile Brook and is in line with groundwater flow behaviour observed in 

previous studies of the effects of geology and topography on groundwater flow within 

catchments. The modelling indicated that it would not be feasible for groundwater flow from 

the vicinity of the landfill site to cross the catchment divide and enter the Helena River 

catchment. 

This lack of connectivity to the Helena R Catchment was also supported by the independent 

peer review undertaken by SRK Consulting of the hydrogeological site characterisation (see 

Section 4.5.5.4 below). 

 

4.5.5.1 Sediment loss, impact to watercourse beds and banks, surface flow 

disruption and flooding. 

Surface water management requirements for the site were developed by Golder based on 

long-term daily rainfall records for the site and rainfall intensity-frequency-duration to ensure 

diversions and bunds are appropriately designed. 

The disturbance of soils and modification of topography may also cause erosion and 

sedimentation if not managed.  Surface water management structures may fail over time if 

not maintained.  Interference of the watercourse associated with infrastructure construction 

(e.g. culvert over Thirteen Mile Brook, sediment pond, stormwater dam) will be of limited 

duration (and accordance with approvals) and will be constructed with necessary 

stabilisation. 

The sediment control structures will not permanently hold water, and there will not result in 

any impact, other than the benefit of reducing risk of sediment loss from within the sub-

catchment. 

Impoundment of on-stream runoff (storm water dam), as indicated in the previous section will 

only impact flows for limited periods in the year.  The catchment area of the dam is relatively 

small and there are no identified ecosystems downstream that are dependent on the flows 

that will be harvested for the landfill operations.  While there are several dams in the 

property, there are no other on-stream dams that would result in cumulative impacts.  

Alternative off-stream dams (either new or enlargement of exiting dams) will have a similar 



    Great Southern Landfill Proposal 

 

190 
 

reduction in flows, which have already been identified as being of no material impact to 

receptors. 

Modelling undertaken as part of the dam design reflected that infrastructure will not be 

impacted from flooding (1 in 100 ARI event), even with the stormwater dam construction. For 

the factors mentioned above, the consequence of an impact is considered to be slight, being 

minimal on-site impacts while off-site impacts at a wider scale will not be detectable.  A risk 

event will probably not occur in most circumstances with the proposed controls (unlikely), 

resulting in a low risk rating.  Under the DWER risk assessment framework this is considered 

acceptable and generally not controlled. 

 

4.5.5.2 Geochemical and hydrological 

The likelihood of deterioration and contamination of groundwater quality caused by leakage 

and/or spilling of landfill leachate from landfill cells and leachate pond during operation is 

categorised “Unlikely” based on the following mitigation and control measures in place 

(Golder 2019a):  

 Designed liner system (composite liner) and underlying sub-drainage (clayey soil) 

layer (all constructed under a third-party quality assurance programme) will minimise 

seepage infiltration and to provide greater residence time before being mobilised in 

groundwater aquifer. Any leakage of leachate from the landfill will likely be 

intercepted before impacting receptors. 

 Recycled leachate head on the landfill liner will be maintained at a maximum of 300 

mm in accordance with the Vic-BPEM guidelines, industry practice and typical landfill 

licensing conditions. 

 The collected recycled leachate will be pumped into the recycled leachate pond for 

storage and evaporation. 

 The design of the leachate and surface water infrastructure (incl. leachate pond, 

stormwater dam, retention pond) have been designed for storm events. 

 A site-specific water management plan will be developed for the site including the 

management of surface water, leachate and sub-soil drainage (Golder 2017f 

Appendices).   

 Surface and groundwater monitoring regimes will be implemented to detect any 

leachate contamination (see Mitigation section below). 

If leachate leakage/spilling were to occur, the following leachate-groundwater interactions 

could be expected:   

 Neutralisation reaction between neutral to slightly alkaline leachate and acidic 

groundwater, resulting in decrease in leachate pH and increase in groundwater pH. 

 Significant change of TDS is unlikely to occur in the groundwater aquifer due to 

similar EC/TDS values between Cardup landfill leachate (13,700 mg/L) and 

groundwater at Allawuna farm (median TDS ~12,000 mg/L). 

 Contaminants in landfill leachate (e.g., heavy metal(loid)s, ammonia, organo-

pesticides, BTEX and volatile organic compounds) are expected to be mobilised 

following the pathway of groundwater flow. Modelling of groundwater flow and un-

retarded contaminant transport (Golder, 2019c) indicated that contaminant plume 
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would travel a distance of 360 m over a period of > 20 years to reach the creek line 

receptor, and that the centroid of the contaminant plume is likely to reach the creek 

after 45 years (>95% confidence).  These timeframes will be significantly longer 

given the additional layer of low-permeable engineered sub-base, separation to 

groundwater (leachate will first need to move through an unsaturated zone) and the 

intercepting sub-drain. 

 The soils and alluvial sediments underlying/near the landfill site are likely to provide 

some attenuation (e.g. sorption, degradation and amelioration) to the transport of 

contaminant plume in the groundwater system, thus limiting the impact on 

groundwater quality. Based on groundwater gradients, and underlying soils, there will 

be substantial residence time for solutes to be ameliorated prior to entering 

downstream environments. 

 

These potential leachate-groundwater interactions have been identified according to the 

characteristics of local groundwater quality, expected landfill leachate water quality and the 

hydrogeological conceptualisation and contingency planning as part of the ESD requirement 

(Golder, 2019c).  

In determining the consequence of a risk event, the following is considered: 

 The groundwater has limited use based on its quality.   

 There are no identified groundwater users.   

 The adjoining Helena catchment is not a receptor and there is no paleo-channel in 

the valley. 

 The condition of the Thirteen Mile Brook vegetation is considered to be degraded.  

Thirteen Mile Brook is an ephemeral system and any flows will need to travel of 40 

km before reaching the Avon River. 

 

The hydrogeological setting of the landfill site, condition of the receptors, together with the 

design of the containment infrastructure and proposed mitigation / management strategies 

presents limited pathways to receptors, suggesting that any off-site impacts at a local level 

would be minimal, and not detected at a wider scale (minor consequence rating).  Based on 

the setting and mitigation controls, the risk event will only occur in exceptional circumstances 

(rare), resulting in a low risk profile.   

As part of the ESD requirements (Item 40), an Independent Peer Review of the 

hydrogeological and geological information and characterisations was to be commissioned 

with the recommendations to be considered.  The findings of the review (described in the 

section 4.5.5.3 below), found overall, the characterisation of the site, the risk assessment, 

and the proposed mitigation measures are considered sufficient and appropriate, providing 

further confidence of the acceptability of the risk profiling. 

In accordance with the DWER risk treatment profile, low risks are acceptable and are 

generally not controlled subject to regulatory controls that are outcomes-based. 

DWER’s delegated officer, in the granting of the works approval W5800/2015/1 also 

concluded that the risk to groundwater and surface water is acceptable in the context of the 

landfill engineering design and mitigation strategies (which would have been subject to 

regulatory controls). 
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4.5.5.3 Independent peer review of hydrogeological and geological information 

The ESD identified the need for an independent peer review to be undertaken of the 

hydrogeological and geological information and characterisation by a qualified and 

experienced hydrogeologist with relevant experience, and commit to any identified works.   

SRK Consulting was appointed to undertake the peer review after the EPA endorsed short-

listed candidates with identified suitable hydrogeological credentials on 1 October 2019.  The 

associated report Great Southern Landfill EPA Peer Review (SRK 2019) is provided in 

Appendix 3.7.  The findings are summarised below and reviewed and revised the specific 

project studies where relevant, with the amended content included in this ESD.  Golder 

comment / response to the findings are inserted within the test in italics. 

Site characterisation / Conceptual model 

 The monitoring network has good spatial coverage and positioned of effective 

ambient water quality monitoring. 

 Wells with uncertain construction details should be progressively replaced during 

operations to improve confidence in the monitoring program. 

 Wells with damaged standpipes (e.g. MB11) or well seals (e.g. MB06) should be 

properly decommissioned and replaced. 

 Paleo-channels or similar features along the potential hydraulic pathways have not 

been identified; they are unlikely to be found in areas of concern. 

 Determination of aquifer properties, specifically hydraulic conductivity (K), is based 

on a relatively small dataset of slug test results.  Some of the tested wells are of 

uncertain construction (screened intervals, etc.).  Golder disagreed, stating that 22 

bores cannot be considered a small dataset for the proposal. 

 Consideration should be made to slug testing all future monitoring wells as they are 

completed. 

 The range of K values is reasonable for the description of the tested intervals. 

 Hydraulic conductivity estimates are provided as both a range and an average. The 

“estimated K average” values should be omitted from future reports as this is not a 

generally accepted method of synthesising K values.  If sufficient data exists, an 

alternate method of presenting this data is as a geometric mean combined with a 

box-and-whisker type plot showing the distribution of test data.  Golder has 

subsequently removed reference to the estimated K average from the 2019 technical 

memo (2019c). Golder acknowledge geometric mean could be used; we have opted 

for stating the range and discussing the variability.   

 Hydraulic conductivity values estimated from tests in wells of uncertain construction 

should be considered indicative, not exact, and should be confirmed and superseded 

by tests completed in wells of certain construction. 

 If future numerical modelling is planned, consideration should be made to completing 

multi-well tests to estimate other aquifer parameters (storage, etc.) to support 

modelling efforts. 
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 Groundwater flow rates and flow direction are based on a relatively small dataset 

(limited monitoring network).  Golder, however, does not consider 22 bores as a 

small data set for the site, but do concede there are some knowledge gaps across 

the site (e.g. west of a line between GMB01 and GMB12). 

 The inferred groundwater flow direction appears reasonable and reflects the data.  

SRK agrees that the piezometric surface is a subdued reflection of topography apart 

from the inferred no-flow boundary imposed by the inferred dyke to the west of the 

proposed landfill. 

 The inferred dyke should be proven through future site investigation activities as it 

presents a confinement to potential contaminant migration off-site.  SRK agrees that 

based on the regional geology and the geophysical data, the lineament observed in 

the processed magnetic intensity data is likely to indicate a north-west to south-east 

striking, sub-vertical dyke. Regional dykes of this approximate orientation are vertical 

to sub-vertical; as such, it is reasonable to assume that if this feature is a similar 

dyke, it would present a barrier to flow. This is considered a relatively low risk and 

can be completed opportunistically.  In reviewing the draft ERD, Golder does not 

believe additional drilling is warranted at this stage.  The underlying basement is not 

likely to have regional groundwater flow to the west. 

 Rockwater Proprietary Limited (Rockwater) issued a technical response to witness 

statements for stakeholders west of the proposed landfill, specifically in regards to 

potential impacts to surface water and shallow groundwater regimes.  Rockwater 

proposed that the existing conceptualisation of a shift in groundwater flow direction to 

the north could be incorrect and inferred a groundwater flow direction shift to the 

south-west. The SRK Peer Review agrees with Golder’s conceptualisation that there 

is no link and state that further work could be done to improve discretisation of the 

flow in this general area and to confirm the presence of a dyke. 

 SRK recommends installation of additional monitoring wells in the area of the inferred 

change in groundwater flow direction to the west-northwest of the proposed landfill 

(north of MB05).  This will allow for improved discretisation in the groundwater flow 

regime to the west.  Golder agree there is a knowledge gap in this locality.  Additional 

monitoring and groundwater sampling is also recommended below the western 

landfill embankment for baseline and operational monitoring of groundwater quality 

and levels. 

 Source-pathway-receptor relationships have been appropriately identified and 

described in the conceptual model and in the risk assessment. 

 Inferred agricultural impacts are discussed in several reports, along with potential salt 

impacts as an explanation for elevated electrical conductivity values.  Water quality 

inferred to be impacted by pre-landfill activities should be monitoring throughout the 

year for at least two years to ensure that seasonal influences and trends are 

understood, and that “background” water quality can be quantifiably distinguished 

from potential impacts from landfill-related activities. 

 Golder notes that rare positive detections of hydrocarbons may be associated with 

laboratory interference.  This is unlikely, considering the internal QA/QC at accredited 

laboratories and is more likely related to contamination during sampling or transport 

(i.e. sampling artefact rather than laboratory artefact).  SRK agrees that it is unlikely 

to indicate hydrocarbon contamination of groundwater. Golder updated the 2019 
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Technical memo (Golder 2019c) accordingly.  The 2017 Golder report relating to this 

point did not provide any QAQC supporting evidence for this conclusion. 

In summary the following site characterisation recommendations were made by SRK: 

o Install additional monitoring bores: northwest of the landfill (north of MB05) and 

west of a line between GMB01 and GMB12. 

o Replacement of the monitoring bores presented in Appendix B of the SRK 

Report, being GMB01, MB04, MB05, MB06 and MB11 for the reasons stipulated 

in that table. Obsolete bores should be properly decommissioned (and replaced 

as required). 

o Slug tests should be undertaken on future bores to be constructed. 

o Opportunistically verify the inferred dyke presence through future site 

investigation activities as it presents a confinement to potential contaminant 

migration off-site.   

 

Mitigation Systems 

 If the proposed interceptor drainage system could potentially intersect the 2 m buffer 

between base of cells and groundwater surface, the system should be assessed in 

consideration of that buffer.  Specifically, this should include an assessment of the 

Maximum Infiltration Capacity (MIC) and the Natural Discharge Capacity (NDC). 

 Leachate management, including line configuration, is consistent with industry best 

practices and is considered appropriate for a landfill of this design in this geological 

environment. 

 SRK did not note any proposed instrumentation to ensure that the 2 m buffer 

between the base of the lined cells and the groundwater surface is maintained.  If no 

such instrumentation is currently proposed, SRK recommends vibrating wire or 

pneumatic piezometers be installed beneath the liner to ensure this buffer remains 

intact and to monitor the potential for groundwater mounding. 

 Similarly, consideration should be made to installing lysimeters in the buffer down 

gradient of, and proximal to, the landfill cells.  Lysimeters may be more effective in 

monitoring any potential seepage through the base of the liner, rather than 

groundwater monitoring wells further down gradient. 

 SRK concurs that development of a robust stormwater management plan, as part of 

an integrated site water management plan, will be sufficient to monitor and mitigate 

impacts related to sediment transport towards surface water receptors. 

 

In summary, the following mitigation system recommendations were made by SRK: 

o Assessment the maximum infiltration capacity and the natural discharge capacity 
of the 2 m buffer between the base of the cells and the groundwater surface. 

o Installing a vibrating wire, or pneumatic piezometers beneath the landfill liner to 
ensure the 2m buffer remains intact, and monitor for the potential for 
groundwater mounding. 

o Installation of lysimeters in the buffer down-gradient of and proximal to, the 
landfill cells to monitor potential seepage rather than relying on groundwater 
monitoring wells. 
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Risk Assessment 

SRK considered the risk assessment conducted by Golder to be appropriate and thorough 
and agreed with Golder’s assertion that risk to off-site users and stakeholders has been 
appropriately quantified and that no appreciable risk remains following the implementation of 
the proposed mitigation mechanisms. 

Conclusion 

The SRK Peer Review considers the work completed to date by Golder, comprising site 

characterisation and the development of a conceptual site model, mitigation planning, and 

the risk assessment addressing potential impacts to off-site users and stakeholders, to be 

competent and thorough and to satisfy industry and regulatory standard practices. 

The recommendations proposed will be adopted in accordance with the ESD instruction. 

 

4.5.6 Mitigation 

The GSL Design Report (Golder 2017c) outlines the detailed planning and design 

requirements that will ensure containment of leachate within the cells.  Recommended 

monitoring of groundwater and stormwater management ponds is included in the 

contingency plan.  Likewise, the Surface Water Management Plan (within Golder, 2017f) 

discusses separation of leachate/stormwater and management of erosion and 

sedimentation.   

The following controls will be implemented to manage the risk to inland waters. 

 

4.5.6.1 Avoidance 

Landfill design 

The landfill design based on site investigations to provide a long-term stable containment 

barrier between waste and the environment.  The design for this landfill is described in 

Golder (2017a design report) in detail with reference to supporting documents, and a 

summary of the features relevant to managing impacts to environmental receptors and 

groundwater is provided here.  The key elements of the landfill design are: 

 Design is guided by best practice as outlined in the Vic-BPEM 

 Cell design incorporates: 

o elevated floor elevation in cells to ensure a minimum separation of 2 metres 
from the sump to maximum predicted groundwater level, 

o subsurface drainage system, 

o multi-layer liner including compacted 500 mm thick subgrade, geosynthetic 
liner incorporating geosynthetic clay liner, HDPE geomembrane and cushion 
geotextile,  

o perimeter embankment surrounding the landfill cells and stormwater 
management bunding to divert stormwater away from landfill cells, and  

o leachate collection system comprising sidewall drainage layer, base drainage 
layer, leachate collection pipes and leachate collection sump. 
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 Leachate pond lined and constructed upstream of the landfill to store collected and 
pumped leachate. 

 Subsurface (groundwater) drainage system (trenches, drains, and sump) beneath 
landfill to ensure subsurface groundwater levels are kept at least 2 m from the base 
of the landfill.  

 Retention pond to collect subsurface (groundwater) drainage.   

 Stormwater managed via diversion bunding, diversion into stormwater dam and 
sediment controlled using a sediment control device downstream of the stormwater 
dam.   

These features have been included in the landfill design to ensure groundwater, surface 

water and leachate are separated, and leachate is contained within the landfill site.   

 

4.5.6.2 Minimisation  

The following mitigation strategies are presented to minimise the likelihood of a risk event 

occurring: 

On-site management of leachate as detailed in Surface Water, Groundwater and Leachate 

Management Plan (Golder 2017f) considers generation, capture, storage and removal by: 

 Regular scheduled visual inspection of leachate generation (including volumes and 

freeboard), collection (including servicing) and storage infrastructure to meet 

environmental objectives (mitigation measures identified in 4.4.6.2 will also apply). 

 Progressive capping to minimise stormwater contamination within waste volume and 

therefore leachate generation.   

 On-site stormwater management. 

 Leachate quality monitoring. 

 Implement contingency actions identified below. 

Prevent point source contaminants from entering the surface or ground water system by: 

 On-site management of contaminants in stormwater. 

 On-site management of operations involving the use of chemicals and managing 

spills (detail in 4.4.6.2 will also apply). 

 Monitor surface water quality. 

 Implement contingency actions identified below. 

Prevent sediments entering the surface water system (Thirteen Mile Brook) by: 

 On-site management of stormwater 

 On-site erosion controls 

 Topsoil management (see Golder 2017h) 

 Stormwater dam designed with spillway and downstream sediment entrainment 

infrastructure to prevent flooding (that will damage infrastructure or cause erosion 

and sediment loss) 
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 Monitor surface water quality (see Table 35 below) 

Prevent leachate entering Thirteen Mile Brook and increasing nutrient load and salinity by: 

 On-site management of leachate generation, capture, storage and removal (including 

scheduled inspection of infrastructure, maintaining freeboards, scheduled servicing 

pumps, checking flow switches, recording leachate pump volumes and leachate 

quality etc.) 

 Monitor surface water quality (see Table 35 below) 

 Contingency actions identified (see Table 36 below) 

In response to monitoring for example, a problem can be identified.  The monitoring data 

/ information is assessed to identify the possible cause for which a response plan can be 

developed to determine the best course of action with consideration of the impacts.  

Rectify the problem (e.g. replace the pump), or If not able to rectify the problem (e.g. 

blocked leachate aggregate), assess the likely impact on future operations and whether 

contingency measures can be implemented to minimise impact. Amend standard 

operating procedures and current procedures accordingly. 

Prevent groundwater mounding arising from leachate seepage interacting with the landfill 

liner (groundwater seepage below landfill cells 1, 4, and 6 degrading liner) by: 

 Subsoil drainage system designed to lower groundwater levels beneath cells 1, 4, 

and 6. 

 Raised base height of cells to be minimum 2.0 m from groundwater level. 

 Groundwater recovery from groundwater interceptor drains to retention pond (this 

water will be reused on-site reuse or disposal if surplus and uncontaminated). 

 Monitor groundwater quality (Table 35). 

 Contingency actions identified (Table 36). 

Prevent leachate leakage / contamination to groundwater / aquifer by: 

 Leachate management according to industry best practice (Vic BPEM). 

 Maintaining max 300mm leachate head on liner through an automated detection 

 Monitor groundwater quality (Table 35). 

 Contingency actions identified (Table 36). 

 Measuring leachate quality trends 

Implement SRK recommendations, which include: 

o Install additional monitoring bores: northwest of the landfill (north of MB05) and west 

of a line between GMB01 and GMB12. 

o Replacement of the monitoring bores presented in Appendix B of the SRK Report, 

being GMB01, MB04, MB05, MB06 and MB11 for the reasons stipulated in that table 

of that Appendix. Obsolete bores should be properly decommissioned (and replaced 

as required). 

o Undertaking slug tests on future bores to be constructed. 
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o Opportunistically verify the inferred dyke presence through future site investigation 

activities as it presents a confinement to potential contaminant migration off-site.   

o Assessment the maximum infiltration capacity and the natural discharge capacity of 

the 2 m buffer between the base of the cells and the groundwater surface. 

o Installing a vibrating wire, or pneumatic piezometers beneath the landfill liner to 

ensure the 2 m buffer remains intact, and monitor for the potential for groundwater 

mounding. 

o Installation of lysimeters in the buffer down-gradient of and proximal to, the landfill 

cells to monitor potential seepage rather than relying on groundwater monitoring 

wells. 

 

Ambient water quality monitoring 

In order to manage potential impacts, regular monitoring, sampling, and analysis of surface 

water and groundwater is necessary to ensure early detection of contaminant sources and 

activation of a contingency plan.   

The recommended monitoring, sampling, and analysis is outlined in Table 35.  Surface water 

and groundwater monitoring and sample results will be compared with established water 

quality guidelines.  The recommended guidelines for surface water quality is the ‘Australian 

and New Zealand Guidelines for Fresh and Marine Water Quality Volume 1’ (ARMCANZ and 

ANZECC, 2000).  For groundwater the recommended guidelines are ANZECC 2000 

Freshwater Slightly-Moderately Disturbed Ecosystems; the Department of Health, Non-

Potable Groundwater Use Criteria; and the ANZECC and ARMCANZ 2000 Long-term 

irrigation criteria. 

The environmental objective for surface water is to have no measurable impact on the 

surface water quality in Thirteen Mile Brook or the groundwater quality beneath the site.  The 

groundwater environmental objective is to ensure contaminants do not enter the aquifers 

beneath the landfill, or downstream into the alluvial aquifer.  If any of the environmental 

objectives are identified as at risk of not being met, a contingency action may be required.   

Table 35: Monitoring for managing identified risks to environmental receptors 

Monitoring 
Requirement 

Monitoring/Sampling 
Point 

Parameters for 
Analysis 

Monitoring 
Frequency 

Surface Water 

Collect baseline data 
for surface water 
quality. 

Surface water sampling 
Thirteen Mile Brook 
(nearby and downstream 
locations to be identified) 

Field pH, EC, TDS, 
TSS, N as NO3, NH4, 
nitrite, Total N. 

Salinity as TDS. 

Basic anions/cations.   

Opportunistic – 
when flowing, 
preferably within 
the ‘first flush’ 
post-onset of 
rainfall. 

Monitor surface water 
receptors for nutrients, 
salinity, sediments. 

Storm water dam, 
sediment retention dam, 
retention pond. 

Field pH, EC, TDS, 
TSS, water level?  

Monthly 

N as NO3, NH4, 
nitrite, Total N. 

Salinity as TDS. 

Basic anions/cations.   

6-monthly 
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Monitoring 
Requirement 

Monitoring/Sampling 
Point 

Parameters for 
Analysis 

Monitoring 
Frequency 

Monitor surface water 
receptors for 
contaminants. 

Storm water dam, 
retention pond. 

Visual check for 
contamination (e.g. 
oily film, odour, 
colour, clarity etc. – 
site specific 
procedure to be 
developed) 

Prior to water 
being taken from 
dam/pond.   

Hydrocarbons (suite 
dependent on site-
specific analysis of 
on-site chemicals). 

6-monthly 

Groundwater 

Collect baseline data MB04, MB05, MB06, 
MB10, MB11, MB12, 
GMB05, GMB03 

MB13*, MB14*, GMB06* 

*bores may be destroyed 
during landfill 
construction.   

Field pH, EC, water 
level.  

Monthly 

Field pH, EC, water 
level. 

Salinity as TDS. 

Basic anions/cations. 

6-monthly 

Monitor groundwater 
bores for chemistry, 
nutrients, salinity, and 
contaminants. 

MB04, MB05, MB06, 
MB10, MB11, MB12, 

GMB05, GMB03 

MB13*, MB14*, GMB06* 

*bores may be destroyed 
during landfill 
construction. 

N as NO3, NH4, 
nitrite, Total N. 

Salinity as TDS. 

Hydrocarbons (suite 
dependent on site-
specific analysis of 
on-site chemicals). 

6-monthly 

Install instrumentation 
(e.g. vibrating wire or 
pneumatic 
piezometers) 

To be determined (within 
the sub-base of landfill). 

Separation distance 
to water table 

Monthly  

Lysimeters  To be determined (down 
gradient but proximal to 
landfill cells) 

Leakage detection Monthly 

 

 

Contingency Response Plan 

The proposed contingency plan for managing risk to surface and groundwater systems and 

environmental receptors is summarised in Table 36.  A regular monitoring and sampling 

program for surface water and groundwater will alert to a potential impact to these systems.  

Surface water and groundwater sampling are to be conducted in accordance with the 

relevant Australian Standards, referenced below.   

The contingency plan for groundwater and surface water quality guideline exceedances 

includes the following: 

 Identify the type of contamination 

 Review assessment criteria applicability  

 Identify the contamination source  

 Assess the immediate and long-term risk  
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 Isolate the contamination source 

 Report contamination to DWER within an agreed timeframe 

 Determine if recovery of seepage-affected groundwater or treatment or remediation 

is required  

 Undertake groundwater monitoring following treatment/remediation  

 Review management measures  

 Potentially amend management measures.  

Several potential remediation measures have been included in Table 36.  Remediation may 

include one or more of the following:  

 Isolation or removal of the contamination source 

 Installation of a cut-off trench or sumps to recover groundwater 

 Additional investigation and/or monitoring to better define a potential risk. 

If contingency action is required, it will be necessary to tailor it to the situation at which point 

the detailed design of the remediation options will be determined.  The results of the ConSim 

modelling suggest that a shallow cut-off trench and/or sump arrangement would be the most 

practical method to recover seepage affected groundwater. 

Table 36: Contingency action plan for managing risk to environmental receptors (Golder 
2019 c) 

Contingency 
Trigger 

Management Criteria Management Response 
Potential 

Remediation 
Options 

Leachate or 
other 
contaminants 
detected in 
surface water 
monitoring. 

 Surface water sampling is to 
be conducted in accordance 
with AS/NZS 5667.4 and 
water samples are to be 
collected and preserved in 
accordance with AS/NZS 
5667.1.  

 Water quality must not 
exceed the surface water 
guidelines listed in the 
‘Australian and New Zealand 
Guidelines for Fresh and 
Marine Water Quality 
Volume 1’ (ARMCANZ and 
ANZECC, 2000) or an 
alternative appropriate 
trigger (e.g. background 
levels). 

If contamination of surface 
water/groundwater occurs, 
the following actions will be 
undertaken: 

 Identify the type of 
contamination 

 Review assessment 
criteria applicability  

 Identify the contamination 
source  

 Assess the risk  

 Isolate the contamination 
source 

 Report contamination to 
DWER within 48 hrs 

 Determine if treatment 
or/remediation is required  

 Undertake groundwater 
monitoring following 
treatment/remediation  

 Review management 
measures  

 Potentially amend 
management measures. 

Potential 
remediation 
measures include: 

 Source 
isolation/ 
removal  

 Recovery bores 

 Cut-off 
trench/sumps 

 Combination of 
the above 

 Ongoing 
monitoring. 

Leachate 
detected in 
groundwater 
monitoring. 

 Groundwater sampling is to 
be conducted in accordance 
with AS/NZS 5667.11.   

 All water samples are 
collected and preserved in 
accordance with AS/NZS 
5667.1.   

 Compare the monitoring data 
to ANZECC 2000 
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Contingency 
Trigger 

Management Criteria Management Response 
Potential 

Remediation 
Options 

Freshwater Slightly-
Moderately Disturbed 
Ecosystems. 

Groundwater 
levels beneath 
landfill rising to 
within two 
metres (2 m) of 
base of liner  

 Monitoring bore levels 
indicate excessive, ongoing 
groundwater level rise (see 
note 1). 

 Waterlogging near base of 
landfill, change in landfill 
structure (e.g. salt forming, 
dispersion). 

 Seepage in area beneath 
landfill site beyond pre-site 
landfill conditions. 

Leachate or 
other 
contaminants 
detected in 
storm water 
dam or 
groundwater 
retention pond 
(from landfill 
interceptor 
drainage) 

 Surface water sampling is to 
be conducted in accordance 
with AS/NZS 5667.4 and 
water samples are to be 
collected and preserved in 
accordance with AS/NZS 
5667.1.  

 Water quality must not 
exceed the surface water 
criteria listed in the 
‘Australian and New Zealand 
Guidelines for Fresh and 
Marine Water Quality 
Volume 1’ (ARMCANZ and 
ANZECC, 2000). 

Note 1: Additional monitoring bores are required to monitor for leachate seepage near the landfill structure, to 

be installed once construction is complete.   

 

4.5.6.3 Rehabilitation 

The objective will be to rehabilitate the landfill after closure and return it to agriculture 

(cropping and grazing) through the following closure objectives: 

 Materials harmful to human health will be encapsulated or remediated. 

 Potential attractants to disease vectors and vermin will be encapsulated or removed. 

 Final landforms and land use/s will not pose unacceptable risks to people or fauna. 

 Infrastructure will be removed / repurposed unless agreed to by regulators and post-

relinquishment landowners/managers. 

 Final landform will be geotechnically and stable from erosion. 

 No deterioration of groundwater quality caused by seepage of recycled leachate from 

the landfill cells and recycled leachate pond  

 No deterioration of downstream surface water resulting from seepage or run off from 

the landform (including sediment) 
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 Contaminated soils and groundwater will be remediated as required for the post 

closure land use. 

In doing so, risks to Inland Waters involving maintaining hydrological regimes and quality of 

groundwater and surface water so that environmental values are protected by: 

 Progressively rehabilitating the completed landfill areas (including capping, landfill 

gas capture, and storm water and leachate management. 

Post-closure, the landfill area will be returned to agriculture.  In preparation of this, the 

following will be undertaken: 

Capping: 

 Design and install cap to ensure it is fit for final purpose.  This includes ensuring the 

final landform is geotechnically stable and has safe grades without causing erosion 

 Design and installation of landfill capping to prevent pollution of groundwater and 

degradation of air quality through the escape of landfill gas without failure 

 Ensure the seepage through the cap is no more than 75% of the anticipated seepage 

rate through the landfill liner. 

Surface water and sediment management 

 Drainage control measures aimed at preventing or reducing soil erosion caused by 

concentrated flows over the final landform (i.e. landform reshaping). 

 Erosion control measures aimed at preventing or reducing soil erosion caused by 

rain drop impact and sheet flow (i.e. landform reshaping, capping and revegetation of 

the final landform surface). 

 Sediment control measures aimed at trapping and retaining sediment on site (i.e. a 

Sediment Management Structure). 

 Operational water bodies (e.g. stormwater dam, retention ponds) that are no longer 

required will be repurposed, or decommissioned, backfilled and rehabilitated during 

the closure works period. 

Leachate management 

Inspection and maintenance of the leachate collection system while the landfill is actively 

generating leachate.  Following this period, the leachate collection and storage infrastructure 

will be decommissioned and removed.  The disturbance footprints will be reshaped to align 

with surrounding contours and will be revegetated.  

Leachate generation will be reduced through progressively reshaping to the final landform 

shape and capping waste as soon as possible after the final top of waste is achieved. 

The final landform will be reshaped to passively shed surface water, and along with the low 

permeability capping system, infiltration into the landfill will be minimised to reduce ongoing 

leachate generation. 

Remediation 

Any contaminated soils and groundwater will be remediated to a level required for the post-

closure land use/s. 
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Revegetation 

Disturbed areas will be revegetated.  On the landfill area, this will involve shallow-rooted 

species so as to not impact the capping system. 

Where possible, and in consideration of the post closure land use, re-establishment of fauna 

habitat will be an objective of revegetation works. 

Upstream of the development, near the headwaters of the Thirteen Mile Brook, a Rivercare 

project partnership between the former Department of Water (DoW) and the Talbot Brook 

Land Management Association had been working to restore riparian vegetation along the 

banks of the Brook within the catchment with the aim of reducing sediment and improving 

water quality.  Alkina will continue with this commitment (which is also identified in the 

planning approval) subject to approval of the proposal. 

Post closure monitoring and maintenance 

Post-closure monitoring activities with associated timeframes are outlined in Table 1 of 

Golder 2019e (Appendix 6.3) and Table 9 of the ERD.  The post closure monitoring and 

maintenance plan will be reviewed and updated in future versions of the GSL Closure Plan 

and will be aligned with closure objectives and completion criteria. 

The Vic BPEM Guidelines state that the typical period for aftercare for a putrescible landfill is 

approximately 30 years.  The following areas relevant to the GSL will be considered in the 

post closure monitoring and maintenance plan: 

 Maintenance of landfill cap to address any areas of erosion, restore any depressions, 

and seal and monitor cracks caused by settlement. 

 Monitor and maintain revegetation (e.g. reseeding, weed management). 

 Maintenance and operation of leachate collection and treatment system. 

 Maintenance and operation of landfill gas extraction system. 

 Monitoring of groundwater, surface water, landfill gas, leachate and settlement. 

 

4.5.7 Predicted outcome 

The implementation of the proposal based on the risk assessment will not present an 

unacceptable risk to achieving the objective of maintaining hydrological regimes and the 

quality of ground and surface waters, in protection of the environmental values.  The design 

of the landfill based on multiple field investigations.  The site characterisation review 

undertaken through an independent (EPA endorsed) consultant has determined that the 

information upon which the design is based is thorough and acceptable. 

No significant residual impacts are likely and therefore no offsets proposed.  
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4.6 KEY ENVIRONMENTAL FACTOR 5: SOCIAL SURROUNDINGS  

 

4.6.1 EPA Objective 

To protect social surroundings from significant harm. 

 

4.6.2 Policy and guidance 

EPA Policy and Guidance 

Statement of Environmental Principles, Factors and Objectives (EPA 2018) 

Environmental Factor Guideline: Social Surroundings (EPA 2016) 

Guidance Statement No.3 – Separation Distance between Industrial and Sensitive Land 

Uses (2015) 

Instructions on how to prepare Environmental Protection Act 1986 Part IV Environmental 

Management Plans (EPA 2018) 

Other policy and guidance 

Air Quality Modelling Guidance Notes (Department of Environment 2006) 

Visual Landscape Planning in Western Australia: a manual for evaluation, assessment, siting 

and design (Western Australian Planning Commission 2007) 

Traffic Impact Assessment Guidelines (WAPC 2016) 

 

4.6.3 Receiving Environment 

The EP Act, under section 3 defines environment, subject to subsection (2), mean living 

things, their physical, biological and social surroundings, and interactions between these.   

Subsection 2 states for the purpose of the definition of environment in subsection (1), the 

social surroundings of man are his aesthetic, economic and social surroundings to the extent 

that these surroundings directly affect or are affected by his or physical or biological 

surroundings. 

This section specifically relates to the scope in s3(2) of the EP Act.  The receiving natural 

environment aspect is described in earlier sections of this report.   

There are no sensitive receptors for the purposes of social surroundings within 1,000 m of 

the proposed landfill.  The nearest sensitive receptor, a farmhouse, is located more than 1.8 

km northeast of the proposed landfill.  It is located in the adjoining valley, separated by a 

ridgeline and multiple patches of native bushland.  The next closest farmhouse is located 

more than 2.2 km to the east-south-east located behind a 100 ha bushland.  None of these 

receptors have direct line of sight to the proposed landfill. 
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The following studies have been completed for the establishment of a landfill on this site.  

The information from these reports have informed this section of the ERD, and are 

referenced where appropriate, or linked to source. 

 

Table 37: Studies and resources used as the primary information to populate this section of 
the ERD 

Reference  Report Comments Location 

Alkina 2019a Great Southern Landfill 
Management Plan 

Management Plan for the proposal landfill Append 6.1 

Golder 2017i Works Approval 
Application Great 
Southern Landfill – 
Review of noise, odour 
and dust assessment 
and management plans 
for the approved 
Allawuna Landfill 
(#1777197-004-M-
Rev1), Golder, 24 
October 2017. 

Review of noise, odour and dust 
assessments and management plans for 
Approved Allawuna Farm Landfill.  
Includes the following assessments: 

 Att A – Environmental noise 
assessment – Allawuna Landfill 
Environmental Noise, August 
2015 prepared by VIPAC 

 Att B  - Allawuna Farm Landfill – 
Noise Management Plan, July 
2015, prepared by Bowman and 
Associated Pty Ltd 

 Att C – Revised assessment of 
odours from proposed Allawuna 
Landfill, March 2015 prepared  by 
Environmental Alliances 

 Att D – Allawuna Landfill – Odour 
Management Plan, July 2015, 
Bowman and Associates 

 Att E – Allawuna Landfill – Dust 
Management Plan, July 2015, 
Bowman and Associates 

 Att F – Landfill Gas Management 
Plan – Allawuna Farm Landfill, 
March 2015, SITA 

Append 5.2 

Golder 2017k Alkina Holdings Pty Ltd 
– Great Southern 
Landfill Works Approval 
Supplementary 
information (#1777197-
026-R-Rev0). 

Provides an overview of the GSL 
proposal, its key characteristics, 
environmental impact assessment and 
management. 

Append 1.6 

Golder 2017l Great Southern Landfill 
Site – Desktop review – 
Gas Assessment 
(#1777197-030-M-
Rev0), Golder date 

Includes original assessment completed 
for the Allawuna Landfill Gas Assessment 
(#147651033-010-L-Rev0) as an 
attachment 
 

Append 4.1 

Golder 
2017m 

Works Approval 
Application – Desktop 
assessment – 
supporting heritage 
information (#1777197-
006-M-Rev0), Golder, 
July 2017 

Heritage due diligence assessment Append 5.3 

Golder 2017n Desktop Environmental 
and Social Risk 
Assessment (1777197-
009-R-Rev0), Golder, 
July 2017 

Includes an assessment of potential 
groundwater risks, proposed control 
measures and residual risk. All risk levels 
were either low or very low.  

Append 5.8 
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Note this assessment also addresses feral 
fauna 

Golder 2019e Proposed Great 
Southern Landfill – 
Landfill Closure 
Objectives and 
measures 

Provides closure and rehabilitation 
objectives and measures for the landfill to 
satisfy the ESD item requirements 14, 25 
and 34.  
The document was updated after receiving 
feedback from DWER through the EPA 

Append 6.3 

Larry Smith 
Planning 
2013 

Allawuna Landfill 
Facility.  Executive 
Summary, Larry Smith 
Planning, November 
2013 

Prepared for SITA by Larry Smith 
Planning and Bowman & Associates It 
provides an overview of the proposal, 
including environmental and social 
impacts of the Allawuna Farm for planning 
approval purposes (Shire of York) 

Link to Shire of 
York website:  
Larry Smith 
Planning 
Report 2013 
Appendix 5.6 

Larry Smith 
Planning 
2015 

Allawuna Landfill 
Facility.  Supplementary 
Report, Larry Smith 
Planning, February 
2015 

Prepared for SITA by Larry Smith 
Planning, Golder Associates & Bowman & 
Associates for planning approval purposes 
(Shire of York) based on additional 
investigation since the planning process 
commenced. 

Appendix 5.7.  
Link to Shire 
website 
Larry Smith 
Supplementary 
Report 2015 
 

Shawmac 
2019 

Transport Impact 
Statement for the Great 
Southern Landfill 
Development 
(#1908016-TIS-001), 
Shawmac Pty Ltd, 
August 2019. 

Update of the Shawmac 2013 Traffic 
Impact Statement completed for SITA, 
which was subsequently reviewed by GTA 
Consultants for Alkina 

Appendix 5.4 

Vic BPEM Siting, design, 
operation and 
rehabilitation of landfills. 
Melbourne: State 
Government Victoria. 
Environmental 
Protection Authority 
(Victoria). (2015). 

Standard against which the Great 
Southern Landfill was designed.  
Guidance followed in developing 
management strategies. 

Victoria EPA 
website: Vic 
BPEM 

W5830d Works Approval 
W5830/2015/1 Decision 
Document for the 
Allawuna Farm Landfill, 
DER, 2016 

Part V EP Act assessment of SITA’s 
works approval application for the 
Allawuna Farm Landfill 

DER website 
link: Allawuna 
Farm Landfill 
Works 
Approval 
decision 
document 

 

 

4.6.3.1 Natural and historical heritage 

The GSL will be located near the western edge of the Shire of York, Western Australia, 

approximately 20 km from the town of York; the western fringe of the agricultural zone.  The 

Shire covers an area of 2,131 km2 and has an estimated population of 3,800. 

The York area was the first inland European settlement in Western Australia; it was settled 

by in the 1830’s.  Prior to this, the Balardung Aboriginal people inhabited the area around 

York for thousands of years. The Shire prides itself on its historic character, the environment 

and the lifestyle opportunities it presents.  The town has many historic buildings which has 

made it a tourist destination. 

http://www.york.wa.gov.au/Assets/Documents/Content/planning/ALLAWUNA_FARM_LANDFILL_-_PLANNING_REPORT_-_NOV_2013.pdf
http://www.york.wa.gov.au/Assets/Documents/Content/planning/ALLAWUNA_FARM_LANDFILL_-_PLANNING_REPORT_-_NOV_2013.pdf
http://www.york.wa.gov.au/Assets/Documents/Content/planning/ALLAWUNA_FARM_LANDFILL_-_PLANNING_REPORT_-_NOV_2013.pdf
file://///iwm-wa-dc2/Documents/Kietzmann/Great%20Southern%20landfill%20York/EPA%20referral%20info_April%202019/Scoping%20and%20Review%20document/Allawuna%20Landfill%20Facility.%20%20Supplementary%20Report,%20Larry%20Smith%20Planning,%20February%202015
file://///iwm-wa-dc2/Documents/Kietzmann/Great%20Southern%20landfill%20York/EPA%20referral%20info_April%202019/Scoping%20and%20Review%20document/Allawuna%20Landfill%20Facility.%20%20Supplementary%20Report,%20Larry%20Smith%20Planning,%20February%202015
file://///iwm-wa-dc2/Documents/Kietzmann/Great%20Southern%20landfill%20York/EPA%20referral%20info_April%202019/Scoping%20and%20Review%20document/Allawuna%20Landfill%20Facility.%20%20Supplementary%20Report,%20Larry%20Smith%20Planning,%20February%202015
https://apps.epa.vic.gov.au/about-us/news-centre/news-and-updates/news/2014/october/08/~/media/Publications/788%203.pdf
https://apps.epa.vic.gov.au/about-us/news-centre/news-and-updates/news/2014/october/08/~/media/Publications/788%203.pdf
https://www.der.wa.gov.au/images/documents/your-environment/Consultation/W5830-2015-1d.pdf
https://www.der.wa.gov.au/images/documents/your-environment/Consultation/W5830-2015-1d.pdf
https://www.der.wa.gov.au/images/documents/your-environment/Consultation/W5830-2015-1d.pdf
https://www.der.wa.gov.au/images/documents/your-environment/Consultation/W5830-2015-1d.pdf
https://www.der.wa.gov.au/images/documents/your-environment/Consultation/W5830-2015-1d.pdf
https://www.der.wa.gov.au/images/documents/your-environment/Consultation/W5830-2015-1d.pdf
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The nearest State Heritage listed site to the proposed landfill is St Ronan’s Well, York (place 

number 04183 – see link to Heritage Council, WA State Heritage Office website page 

http://inherit.stateheritage.wa.gov.au/Public/Inventory/Details/97493519-4553-409d-b8e8-

c1bef4fb48be) and Appendix 5.5.  It is located within an 118 ha Crown reserve on the Great 

Southern Highway, 2.5 km north of the proposed landfill.  It is listed as Category 3: A place 

of some cultural heritage significance to Shire of York with the recommendation: Encourage 

retention of the place and document the place (Archival Record Required) if retention is not 

possible. No particular heritage planning constraints.  The site has historic value dating back 

to the 1830’s where it provided a source of water for travellers passing by.  The condition of 

the asset is listed as poor. 

The WNP, while not listed as a heritage site, it may have heritage value to the locals (and 

certainly to Aboriginal people), abuts the western boundary of Lot 4869 but is in a different 

catchment area.  The landfill will be 1 km from the WNP boundary.  The purpose of the 

national park is conservation and recreation.  The WNP is situated between the GSH and 

Brookton Highway.  This ~46,000-ha national park features areas of wandoo forest and 

granite outcrops.  Mount Observation located over 8 km WSW of the premises, while the 

Mount Observation picnic area and its facilities are located approximately 500 m from the 

GSH and over 4.4 km from the landfill infrastructure.  The picnic site facilities include a short 

walk trail to an animal viewing hide overlooking a winter flowing creek. This recreation site is 

on an eastern aspect of a hill, looking into the Park (opposite direction to the landfill).  Figure 

6 (Section 2.4) illustrates the location of the proposed landfill in the local environmental 

context. 

 

4.6.3.2 Economics and agriculture 

According to the Shire of York website, agriculture (cropping and grazing) has historically 

been the cornerstone of the Shire’s economy and remains the dominant industry – with 

136,100ha (~64 %) of agricultural land holdings in the Shire.  Cereal crops (particularly 

wheat) are the most prevalent and valuable to the economy, followed by wool production. 

Lot 4869 is part of an agricultural property, as are the properties to the east of the GSL.  

Agricultural activities will continue on the location around the landfill facility.  

Neighbouring farms operate as family businesses, where farming machinery and activities 

may operate 24 / 7 during certain periods of the year (e.g. seeding and harvesting) as part of 

the industry.  These farming activities will generate their own noise, dust etc. The movement 

of livestock between paddocks, particularly during dry periods when feed and groundcover is 

limited, can also create large amounts of dust.   

According to the Department of Primary Industries and Regional Development (DPIRD) here 

are no aquaculture farms registered with DPIRD in the vicinity to the development.   

The landfill development will be confined to Lot 4869 and is predominantly located on ~82.7 

ha of cleared farmland.  The landfill will have a 600 m internal buffer to the adjoining farm.  

The proposal will not impact water supply on downstream properties being an ephemeral 

creek system where the surface water quality is variable (depending on season and flushed 

salts) and groundwater quality is poor.  No contaminated discharges or emissions are 

proposed.   The landfill activities are not expected to introduce new weeds.  Existing weeds 

and feral animals have been already known to persist in the area.  The Thirteen Mile Brook 

system is at risk from salinity (caused by altered hydrology associated with broad-scale land 

clearing). 

http://inherit.stateheritage.wa.gov.au/Public/Inventory/Details/97493519-4553-409d-b8e8-c1bef4fb48be
http://inherit.stateheritage.wa.gov.au/Public/Inventory/Details/97493519-4553-409d-b8e8-c1bef4fb48be
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The construction and operation of the landfill will not impede the ability to continue existing 

farming practices on the site. 

 

4.6.3.3 Aboriginal heritage and culture 

The Aboriginal Heritage Act 1972 (AHA) exists to protect and preserve Aboriginal Heritage.  

As defined in section 5 of the AHA, an Aboriginal site is:  

a) any place of importance and significance where persons of Aboriginal descent have, or 

appear to have, left any object, natural or artificial, used for, or made or adapted for use 

for, any purpose connected with the traditional cultural life of the Aboriginal people, past 

or present;  

b) any sacred, ritual or ceremonial site, which is of importance and special significance to 

persons of Aboriginal descent;  

c) any place which, in the opinion of the Committee, is or was associated with the 

Aboriginal people and which is of historical, anthropological, archaeological or 

ethnographical interest and should be preserved because of its importance and 

significance to the cultural heritage of the State; and  

d) any place where objects to which this Act applies are traditionally stored, or to which, 

under the provisions of this Act, such objects have been taken or removed  

Pursuant under the AHA, a register is maintained as far as practical for protected areas; 

Aboriginal cultural material; and Aboriginal sites and objects to which the AHA applies. 

As part of the original proposal and subsequent works approval applications, due diligence 

of Aboriginal heritage values was undertaken by SITA and then by Golder, on behalf of 

Alkina; this forms the basis of the information in this document. 

In 2012, SITA contacted three Elders of the Local Aboriginal Community and met to discuss 

the development as part of the community and stakeholder consultation program.  The 

Elders indicated that the location of the landfill and the surrounding development are not a 

place of significance for the local Aboriginal people.  The historical path of Aboriginal people 

travelling from the Midland area to the York area is closer to the major watercourses and 

away from the development site.  

A review of the Aboriginal Heritage Inquiry System (AHIS) in June 2016 and again in 

September 2019 found no registered Aboriginal Sites or Heritage Places within the proposed 

GSL site.  

The nearest registered Aboriginal Site is the Helena River (Site ID 3758) located 

approximately 700 m to the west.  It is a Ceremonial, Mythological, Repository / Cache Type 

site.  The site appears to correlate with the Helena River catchment.  Department of 

Planning, Lands and Heritage (DPLH) advice to the Shire of York relating to this matter 

dated December 2017 identifies that Lot 4869 intersects with the public boundary of above 

Aboriginal Site but it is not within the boundary as administered by Aboriginal Heritage (see 

Appendix 5) Directorate.  They concluded that no further approvals were required under the 

AHA. 

The desktop assessment of aboriginal heritage originally conducted for the area and the 

advice from DPLH is therefore still current and still applicable to the proposed project. 
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4.6.3.4 Landfill operation aspects 

The EPA Environmental Factor Guideline: Social Surroundings identify noise, odour and 

dust as having the potential to interfere unreasonably with the health, welfare, convenience 

and comfort of people. 

The development of the landfill may generate noise, fugitive dust and odour emissions while 

also attracting feral animals and posing a greater fire risk.  Because windblown litter is also a 

potential hazard, it has also been addressed in the impacts and mitigation sections. 

Feral animals are specifically addressed in the Terrestrial Fauna Key Environmental Factor 

section, while fire is addressed in the Flora and Vegetation section. 

The GSL will operate between 6am and 6pm, Monday to Saturday (excluding Sundays and 

Public Holidays).  The development of the landfill will involve clearing and excavation for the 

landfill infrastructure installation, acceptance of waste at the landfill during operations, and 

closure phase. 

The EPA’s guidance statement No 3: Separation distances between industrial and sensitive 

land uses recommends a 500 m separation for residential areas and 150 m for single 

residences for putrescible landfills.   

The DWER Guideline: Odour emissions (June 2019) identifies a screening distance of 1,000 

m for putrescible landfills (category 64, Schedule 1 of the EP Regulations); within which 

further detailed analyses are required for odour risk. 

The landfill complies with the required separation distances mentioned above, maintaining a 

600 m internal buffer within the property with the nearest residence being more than 1,800 m 

north-east of the GSL. 

As part of Alkina’s works approval application under Part V of the EPA, Golder reviewed the 

noise, odour and dust assessments from the original proposal and subsequent Landfill 

Management Plan (Golder 2017i). 

These include the following documents: 

 Environmental Noise Assessment – Allawuna Landfill Environmental Noise’, August 

2015 prepared by VIPAC 

 Allawuna Farm Landfill – Noise Management Plan’ July 2015, prepared by Bowman 

and Associates Pty Ltd 

 ENVALL report prepared for Bruce Bowman and Associates entitled: Revised 

assessment of odours from proposed Allawuna Landfill, March 2015 

 Allawuna Farm Landfill – Odour Management Plan’ Bowman and Associates Pty Ltd, 

July 2015 

 Attachment E – Allawuna Farm Landfill – Dust Management Plan’ Bowman and 

Associates Pty Ltd, July 2015 

 Attachment F – Landfill Gas Management Plan – Allawuna Farm Landfill’ SITA, 

March 2015 
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These documents form the substance of the information addressing these matters.  

The original assessment for the Allawuna Farm Landfill works approval application under 

Part V of the EP Act found these elements to be manageable without posing an 

unacceptable risk, which led to the granting of works approval W5830-2015-1 (which was 

latter surrendered for unrelated matters).  DWER has not raised any additional questions 

during the assessment of the GSL works approval application that is now on hold pending 

the EPA and Minister determination. 

 

4.6.3.5 Visual amenity and tourism 

Tourists travel to an area for a particular experience.  The proximity of York to the Perth 

metropolitan area, together with its rural setting and built heritage has resulted in York as a 

tourist destination, and contributor to the local economy. While none of these experiences or 

values is located within the vicinity of the landfill, the location of the landfill is at the gateway 

to the agricultural region.  The landfill entry point is 20 km from York by road. 

The landfill site is in a remote rural area, which combined with the intervening landform and 

vegetation provides a considerable buffer, minimising impacts to visual and landscape 

amenity.  The landfill will have an on-site buffer of 600 m to the nearest neighbouring 

property.  The northern section of the property, adjacent to the GSH is vegetated and 

protected.  The landfill containment infrastructure will be located approximately 2.4 km south 

of the GSH and therefore not visible from the highway. 

SITA in their original proposal, in 2013, had Larry Smith Planning and Bowman & Associates 

undertake a review of the impact the proposed landfill would have on tourism (Larry Smith 

Planning 2012).  Larry Smith Planning then provided a supplementary report to the Shire of 

York in February 2015, for planning purposes (Larry Smith Planning 2013).  This information, 

together with the stakeholder engagement processes has been relied upon to inform 

elements of this section.   

The landfill will not be visible from either Mount Observation (8 km WSW of the site) nor from 

the two Mount Observation picnic sites 500 m off the GSH (4.4km WNW of the landfill) 

because of the topography and vegetation; these are located behind a hill.  The primary 

picnic area faces westward toward Perth, overlooking the National Park and the secondary 

picnic area is situated on the lower slopes, also overlooking the Park (away from the 

proposed landfill).  The exit portion of the road loop from the picnic area provides view over 

the northern paddock of the Allawuna Farm and longer-range views without visibility of the 

landfill development area.   

A landform profile between the Mt Observation picnic area, the landfill and the nearest farm 

residence is shown in Figure 33 (see next page) and corresponds to the yellow line on the 

map. 

Catchment Road, which is considered a public road, runs parallel to the Allawuna Farm 

(including Lot 4869), and along the boundary fence in some sections.  It is  in fact a narrow 

gravel track of varying condition (but generally poor) used for fire access, apiarists to access 

beehives, people collecting firewood from the WNP, while some locals to access portions of 

their property from this road.  The condition and partially hidden access makes this road an 

unlikely tourist road.   
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Figure 33: Map showing the topographical profile between the Mt Observation picnic area, the landfill (red arrow) and the nearest sensitive 
receptor to the north east (source Google Earth)
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While the landfill will be obscured from this track by vegetation in many areas, there is a 

stretch of a few hundred metres where the landfill will be visible. The landfill will be 1,000 m 

from the track.  The track does not lead to any significant point of interest, it is not 

signposted, nor is the entry to it obvious.   

St Ronan’s Well is located 2.5 km north of the landfall approximately 2km east to the site 

entry turnoff will not be impacted by the development.  The well appears to be fed by the St 

Ronan’s Brook, which joins with the Thirteen Mile Brook downstream of the development.  

The heritage well location not well marked on the GSH.  It is unknown how many patrons 

would visit the site. 

 

4.6.3.6 Traffic / Transport Receiving Environment 

Most of the waste carted will come from a resource recovery facility in Bayswater.  Heavy 

vehicles carting the waste will follow a specific route from Bayswater facility and will travel to 

and from the site via Tonkin Highway, Great Eastern Highway and then Great Southern 

Highway (GSH). All waste-carrying heavy vehicles will therefore travel to the east, turning 

right into the site from the GSH.  Empty trucks will turn left out of the site to GSH and travel 

back to Perth. 

Access to the GSL facility will be from the GSH using an existing driveway at 2556 Great 

Southern Highway at the Main Roads identifier SKL25.82 (see Figure 34).  The access point 

to the property will be upgraded as part of the development to ensure traffic safety (and 

minimise disruption). 

 

Figure 34: Proposed Access to the Great Southern Landfill (Shawmac 2019) 

This property access driveway is currently unsealed and 5 -9 m wide.  As part of the 

development, the access / egress along the GSH will be upgraded to allow vehicles passing 

on the northern side of the GSH.  An exit / acceleration lane modification is proposed on the 

south side to allow for safe merging when travelling west.   
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Figure 35: Illustration of proposed upgrade (Source: Shawmac Pty Ltd) 

 

The internal access road will be sealed and have an imposed speed limit (50km/h). The 

access road will keep mainly to established roads and cross over the Thirteen Mile Brook to 

the GSL.   

Clearing associated with the road upgrade is detailed under the Flora and Vegetation 

(Section 4.2) and Terrestrial Fauna (Section 4.3) Key Environmental Factors.  The crossing 

over the Thirteen Mile Brook to minimise stream flow impacts is considered under the Inland 

Waters section (Section 4.5). 

Traffic impacts have previously been considered in the planning assessment framework 

determinations (JDAP and SAT).  Shawmac Pty Ltd (Shawmac) completed a Traffic Impact 

Statement in October 2013 for the initial landfill development proposal.  Golders, on behalf of 

Alkina in 2017, engaged GTA Consultants (GTA) to update the Impact Statement when it 

revived the proposal; it was titled: York Landfill (Due Diligence), Traffic Impact 1 Statement 

Addendum (June 2017) and was included as part of the Alkina works approval application.  

None of the studies raised material concerns.  MRWA provided in-principle approval for the 

design.  

Alkina has again also engaged with MRWA.  The GSH upgrades will be completed in 

accordance Main Roads WA requirements. 

In the development of the ESD, Shawmac was again engaged by Alkina to provide an 

updated Transport Impact Statement for the Great Southern Landfill Development, 2556 

Great Southern Highway, St Ronans (30 August 2019) (TIS) following prompts from the 

Shire to update the information, which considered the previous works and is the information 

relied upon in this section. 

The study involved articulating the existing situation in relation to roads, traffic volumes and 

crash history.  It also assessed the impacts based on operating hours, vehicle types and 

movement in relation to road capacity.   

This TIS has been prepared in accordance with the following reference documents: 

 Western Australian Planning Commission Transport Impact Assessment Guidelines 

(TIA Guidelines); and 

 Main Roads Western Australia Standard Restricted Access Vehicle (RAV) Route 

Assessment Guidelines (RAV Guidelines). 
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According to the Shawmac Report, the GSH is a Primary Distributor Road under the 

jurisdiction of MRWA. In the vicinity of the proposed access, the GSH is a two-lane, single 

carriageway consisting of a 7m wide seal, 0.5m wide sealed shoulders and 1m wide 

unsealed shoulders. 

Since the original assessment, the 110km/h speed limit along GSH was reduced to 100km/h. 

GSH is currently approved on the following Restricted Access Vehicle (RAV) networks: 

 Tandem Drive 4.3; and 

 Tri-Drive 3.1. 

Shawmac has determined that 1,695 vehicles travel this section of the GSH on an average 

weekday (counter data at West of Morris Edwards Drive) which they sourced from Main 

Roads WA Traffic Map (2018). 

Using data covering a five-year period to the end of 2018, the report identified the crash 

history for the section of the GSH from Berry Brow Road to 1km east of Wambyn Road.  The 

majority of crashes in the area over the past five years involve vehicles hitting trees or 

animals.  The speed limit along this section of the highway has been reduced to 100km/hr 

and no crashes have occurred in the past two to three years.  The TIS concluded that there 

are no major safety concerns with the existing road network and traffic generated by the 

proposed development. 

 

4.6.4 Potential impacts 

The ESD outlined the potential impacts and risks on the social surroundings associated with 

the proposed development.  These include: 

 Noise 

 Fugitive dust 

 Landfill gas 

 Odour 

 Local visual impacts 

Windblown litter, fire has also been included as this too can affect the social surroundings. 

Other inferred impacts also include: 

 Tourism and cultural heritage values 

 Transport / traffic 

All these potential impacts relate to loss of amenity.  The risk assessment of the identified 

hazards relating to the operation of the landfill has been completed with regard to the 

Department of Water and Environmental Regulation Guidance Statement: Risk 

Assessments (February 2017) framework, which has been developed on international risk 

management principles. 
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4.6.4.1 Noise impacts 

Notwithstanding noise generation activities from surrounding agricultural activities, noise will 

be generated during the construction phase associated with the earthworks shaping the 

landfill containment infrastructure (which will include some excavation and movement of 

materials), road works and liner installation.  During construction, the following plant is likely 

to be used: compactor, bulldozer, dump trucks, water cart, grader equipment, and a semi-

trailer road train. Potential noise impacts on workers at the facility is regulated under 

workplace health and safety legislation, which will be considered separately to the 

environmental impacts (workers on site will not be considered sensitive receptors for the 

purposes of this review as their workplace health and safety is already well regulated by the 

occupational safety and health legislation). 

Noise will also be generated during the operational phase from waste delivery trucks, and 

from plant associated with covering and compacting the landfilled materials.   

All of these sources could adversely affect sensitive offsite receptors.  The house on Lot 

4869 is not considered a sensitive receptor as it will be affiliated with the operation.  The 

nearest residence is located more than 1.8 km away in an agricultural landscape and not in 

the direction of the prevailing winds (that could further carry noise). 

The Environmental Protection (Noise) Regulations 1997 (Noise Regulations) provide limits of 

exposure levels, beyond which is considered to be unacceptable exposure that will affect 

health of amenity of the receiver. 

 

4.6.4.2 Fugitive dust impacts 

Construction and operation of the landfill infrastructure may generate dust.  The handling of 

earthen materials and stockpiles of earth (especially if large and unstabilised) may cause 

fugitive dust emissions, which will be carried further in windy conditions.  Vehicles and plant 

moving on unsealed roads and handling of dusty waste loads during operation may also 

generate fugitive dust. 

Fugitive dust emissions can affect the local air quality and potentially be a nuisance to 

residents although these are located some distance from the premises 

The proposed landfill will be located in a rural / agricultural landscape surrounded by farming 

activities that will generate their own dust through operating of farm machinery and 

movement of livestock across paddocks (likely to be dusty in the dry months).  The 

prevailing wind direction in the morning is predominantly south-easterly and changes to a 

westerly direction in the afternoon.  The nearest resident is > 1.8km away to the northeast; 

not aligned with the direct pathway of any emissions from the landfill. 

With the proposed controls (described below in the mitigation strategies), it is unlikely that 

dust generated from the landfill development will reach the sensitive receptors given the 

separation distance and prevailing winds. 

 

4.6.4.3 Landfill gas impacts 

Decomposing putrescible materials in an anaerobic environment will result in the generation 

of landfill gases (methane and carbon dioxide), which will contribute to greenhouse gas 
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emissions and odour.  The level of gas generation depends on multiple factors.  Landfill gas 

could generate odour.  Odour emissions are detailed in the next section while landfill 

greenhouse gas is discussed in greater detail in Section 5 of the ERD. 

Landfill gas emissions will follow the path of least resistance.  While uncapped, fugitive 

landfill gas will vent directly from the landfill surface into the atmosphere.  According to the 

Vic-BPEM, under certain conditions, landfill gas can be flammable and explosive; present a 

suffocation hazard; be toxic to humans, flora and fauna when concentrated in confined 

spaces without adequate ventilation (which will be unlikely given the location in an open 

agricultural area.  These gases can also be odorous; be corrosive; contribute to greenhouse 

gas emissions; and contribute to photochemical smog.   

 

Once the landfill area is capped as part of the rehabilitation, the trapped gases will require 

extraction, otherwise the LFG will become pressurised and seek pathways to escape 

through the lining into the atmosphere, or through underlying geology and groundwater 

systems. 

 

Methane gas does not affect health at low concentrations.  At high concentrations in the air, 

methane will displace oxygen, which could result in suffocation (if the oxygen levels drop to 

below 16% in e.g. confined areas).  Low-level exposure over the long-term is unlikely to 

cause health effects.  It is also not known to cause any long-term health effects. 

 

Carbon monoxide can also form if the landfill gas combustion is incomplete when being 

flared or utilised for power generation without effective combustion controls. 

 

The nearest residential receptor is more than 1.8km away from the premises.  Based on the 

rural setting and separation distance to this receptor (limited pathway), the risk of potential 

impact to this receptor is low.   

 

These associated hazards to workers at the site will require management to meet workplace 

health and safety legislative requirements. 

 

The landfill gas is not expected to directly impact flora and fauna.  The landfill area will be 

devoid of vegetation while fauna will be excluded through fencing and minimising access to 

wastes as a food source through compaction and covering of wastes.   

 

4.6.4.4 Odour Impacts 

The construction of the landfill will not cause any odour emissions beyond operating 

construction machinery exhaust fumes in an open environment with no sensitive receptors in 

the vicinity.  However, operational putrescible landfills can be a source of odour impacting a 

wider area.   

According to the DWER odour emissions guideline, an odour is the property of volatilised 

chemical compounds perceived by our sense of smell. Odours emitted to the atmosphere 

may result in annoyance or nuisance to the receiver with the loss of local amenity.  

Reactions to odour are subjective. 
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Odours are usually generated when putrescible wastes decompose and generate landfill 

gases.  Leachate ponds can also become a source of fugitive odour.  The management of 

the facility (e.g. covering and compaction of wastes) and the odorous nature of the waste 

materials will influence odour generation. 

Odour has the potential to accumulate in the valley under light and stable wind conditions 

that could migrate off site and impact residences further away. 

 

4.6.4.5 Windblown litter impacts 

The construction phase is unlikely to generate litter waste; however, windblown litter may be 

generated during the placement of waste in the landfill area (during operations).   

Windblown litter and waste from the landfill cell during operation, particularly light plastics 

and paper, can spread over a wide area by wind movement.  The extent of these wastes 

received will be dependent on the waste type, weather conditions and litter management 

strategies employed on site. 

Windblown litter beyond the landfill boundary may cause visual amenity impacts due to: 

 Uncovered vehicles transporting waste into the facility (road side litter) 

 Waste tipping operations 

 Exposed surfaces of the landfill 

 Fauna disturbance 

Windblown litter may contaminate the Thirteen Mile Brook (approximately 350 m west of the 

landfill) and the WNP (1,000m to the west), particularly under easterly winds.  Windblown 

litter may therefore present a potential nuisance with reduced aesthetic value of local 

properties.  The nearest residences are >1.8km north-east and ~2.2 km south-east of the 

landfill.   The prevailing wind direction, according to the Bureau of Meteorology website, in 

the morning is predominantly south-easterly and changes to a westerly direction in the 

afternoon.  Neither of the residences are in the direct pathway of winds blowing over the 

landfill. Furthermore, the internal buffer from the location boundary provides significant ability 

to manage fugitive emissions or discharges. 

 

4.6.4.6 Fire  

The operation of the landfill may also result in an increased incidence of fire within the cell as 

a consequence of waste ignition.   

From a social surroundings perspective, fire will either start from either a bushfire event 

(caused either by lightning, a human-caused event / accident or escaped controlled burn), or 

from the landfill itself; being primarily associated with accepted waste types or spontaneous 

combustion with the build-up of landfill gases. 

The potential impacts include: 

 Loss of life, or impacting health 

o Workers at the facility or those on neighbouring properties may succumb to 

fire if not able to escape a fire, or the fire controlled. 
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o Fires emit particulates which can cause respiratory distress.  Landfill fires 

would emit more toxins which could affect the health of people in the impact 

zone (influenced by the size of the fire and weather). 

 loss of infrastructure (landfill and neighbours), and  

o Damage to the landfill liner (and ability for landfill to contain waste and 

leachate), fencing, plant, weighbridge infrastructure, homes and livestock.  

The nearest neighbouring residences are >1.8 km and 2.2 km in a NE and E 

direction. 

 conservation values.   

o Loss of black cockatoo habitat (roosting and feeding trees), general fauna 

habitat and vegetation cover. 

o Uncontrolled fires in the WNP will impact recreation assets, fauna and flora, 

while potentially impacting the water quality of the Helena catchment (part of 

the public drinking water supply catchment of Mundaring Weir). 

Conservation values are likely to recover from a bush fire incident as the landscape has 

evolved with fire.  However, the loss of extensive bushland may affect hydrological regimes, 

and increased risk of salinisation, which will also affect agricultural productivity. 

 

4.6.4.7 Impacts on agriculture 

The risk of salinity could increase with largely scale clearing of native bushland, which in turn 

affects the productivity of the land.  This concern prompted the covenanting of bushland on 

Lot 4869. The Commissioner of Soils determined that the minor clearing associated with the 

realignment of the access road through the covenanted bushland area is not significant and 

warranted no further investigation when approached during the development of the original 

proposal.  Since that advice was provided, Alkina has determined to not change the road 

alignment in the covenant area; rather keeping to existing roads and away from the bush or 

creek system (avoiding the risk).  The proposed landfill will not increase the salinity risk as it 

will not involve broad scale native vegetation clearing (as described in Section 4.2). 

The landfill development will not take away any water resource from neighbouring farming 

properties that they may rely on for agriculture. 

Farming activities will continue within the property surrounding the landfill infrastructure.  The 

DPIRD (former Department of Agriculture and Food WA) advised DWER in February 2016 

that they had no evidence that the many landfill sites already in operation in rural areas pose 

an unacceptable biosecurity risk for agriculture.  At the time, DPIRD also commented on the 

certification requirements that are not a function of that Department but of relevant certifying 

bodies.  The Department maintains a register of sensitive properties.  DIRPD has also not 

been able to provide information on potential ‘organically certified’ farms in the area that 

could likely be impacted by the landfill.  Being completely unrelated activities, biosecurity 

issues would appear to be their greatest concern. 

DPIRD did note in their February 2016 advice that landfills may be a source of disease, 

pollutants, weeds and pests, stating that fencing may be required to reduce site access for 

feral species such as pigs.  Potential risks from feral animals are detailed in the Terrestrial 

Fauna section.  DPIRD reiterated this position again in February 2020 (see Appendix 7). 
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Despite aquaculture being specifically identified in the ESD as being potentially impacted, 

there is no evidence of these activities being undertaken downstream of the proposal that 

will be affected. The nearest aquaculture farm registered with DPIRD is located 

approximately 17 km WNW of the landfill and is within a different upstream catchment to 

Spenser’s Brook (into which the Thirteen Mile Brook flows).  

 

 

Figure 36: Location of DPIRD registered aquaculture farm in relation to the proposed GSL 
on Allawuna Farm (DPIRD) 

 

4.6.4.8 Heritage and cultural value impacts 

Advice received from the Department of Planning, Land and Heritage during consultation as 

part of the planning approval determination has confirmed that no registered Aboriginal site 

will be impacted by the development (see Appendix 7).  The importance of the site ID3758 

(Helena River) relates to the historical path of Aboriginal people travelling from the Midland 

area to the York area is closer to the major watercourses and away from the development 

site. 

The proposed landfill will not affect any European heritage site.  St Ronan’s Well receives 

water from the neighbouring catchment (Six Mile Brook and St Ronan’s Brook).  Being more 

than 2 km east of the GSL access intersection on the GSH, it will not be affected by road 

upgrades.  It is reported to be in a poor condition on the Heritage Register.  Furthermore, 

patrons visiting the site will not likely see smell or hear any landfill activity. 
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The development will be largely confined to cleared agricultural area, of which there is 

significant amounts of in the Shire.  The landfill infrastructure footprint will only occupy ~76 

ha and therefore pose no wider cultural impacts. 

Once the landfill is closed and rehabilitated, it will objectively be returned for livestock 

grazing, consistent with other agricultural activities on the premises. 

 

4.6.4.9 Visual Amenity and Tourism Impacts 

Tourism impacts will need to assume the landfill and associated operations are visible, or the 

trucks carting waste are identifiable as such, or cause congestion of the roads to the extent 

tourists are no longer willing to travel the road, or visit York as a destination.  

Visual impacts from the landfill activity will only occur if the operations are visible from 

outside the premises.  As provided above, the landfill operations will not be visible from 

either the GSH, Mount Observation, the Mt Observation picnic area, or neighbouring 

residence even if lighting is used (mainly winter months).  It therefore poses no visual 

impacts.  

The trucks carting the waste to the facility from the metro will not be marked and will look 

similar to other freight vehicles using the road network, and would therefore not be directly 

associated with the landfill activity.  Multiple other trucks currently using this road network to 

move freight or grain.  Furthermore, Alkina do not propose to erect any signage on the GSH 

intersection that would identify the landfill activities being undertaken on the site and thereby 

detract from the “tourism theme” advocated by the Shire and its community. 

The landfill may be visible for a very small section (few hundred metres) along Catchment 

Road.  Catchment Road is not well maintained and is considered more like a fire access 

track not suitable for normal passenger vehicles, and is periodically used by locals to access 

their properties.  While next to the boundary, views will primarily of farming paddocks.   

Windblown litter, if not managed (as proposed with fencing, covering and picking/recovery) 

could be dispersed and end up at the WNP under easterly winds. 

 

4.6.4.10 Transport Impacts 

Potential impacts associated with transport relate to increased traffic congestion on the 

Great Southern Highway, and lead to more accidents with the increased traffic on the road.    

The site is expected to generate 20 heavy vehicle trips per operating day, and 5 light vehicle 

trips.  Heavy vehicle movements carting waste to site will be distributed evenly throughout 

the day (generally 2 trucks per hour).  During peak times, this means four heavy vehicle trips 

during the peak hours of the network.  The proposed development results in a minor (~1.5 

%) increase in traffic while waste is being carted to the landfill which is neglible compared to 

grain truck increases during certain periods of the year. 

Workers at the site will use transit to and from work using light vehicles, usually early in the 

morning and leaving at night outside of peak travelling times.  Multiple traffic impact 

statements (TIS) have be completed / updated for the site.  The updated Shawmac 

commissioned for the ERD is discussed in the section 4.6.5.10. 
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Native vegetation clearing impacts associated with the intersection upgrade are detailed 

under the Flora and Vegetation section. 

 

4.6.5 Assessment of impacts 

4.6.5.1 Noise impact assessment 

As stated previously, the Noise Regulations provide limits of exposure levels, beyond which 

is considered to be unacceptable levels that will impact health of amenity of the receiver.   

As part of the original proposal, VICPAC Engineers and Associates (VICPAC) compiled an 

Environmental Noise Assessment, Allawuna Farm Environmental Noise in August 2015 after 

undertaking acoustic surveys in 2012.  As the proposed development is unchanged, the 

information remains valid and an information source for this document. Modelling undertaken 

by VICPAC concluded that the noise levels would be within the assigned levels, and 

therefore not present an unacceptable risk. 

VICPAC carried out acoustic modelling for the proposed facility using SoundPLAN software.  

Modelling for both the construction and operational phases was undertaken based on 

topography, equipment schedules, operating hours and sound power levels of proposed 

equipment.   

According to VICPAC, the modelling demonstrated that the predicted noise levels during 

construction phase at the nearby noise sensitive premises are within the daytime Noise 

Regulation requirements.  It was noted that noise from construction activities is a special 

condition that is not required to comply with the Assigned Noise Levels prescribed in the 

Noise Regulations. 

The operational phase of the proposed development model was based on the revised 

elevation of the landfill footprint map and that mobile equipment would be filling the existing 

land area and build-up the site to an elevation of 350.5m (RL). Considering the noise 

propagation aspect from the development site to the nearby noise sensitive premises, 

VICPAC assumed that modelling the mobile equipment working at this height would 

generate the worst-case condition scenario in terms of noise reception at the noise sensitive 

premises. The model demonstrates that the predicted noise levels at the noise sensitive 

receivers during the operational phase are within the noise requirements. 

On this basis, it is concluded that noise generated from neither the construction, nor 

operational phases of the landfill will likely impact the health and amenity of the nearest 

residence.     Noise levels modelled at the WNP (Catchment Road) was determined to be 

less than 44 dB(A), which is within the assigned level requirements for sensitive receptors 

(even though this boundary is not considered a sensitive receptor). 

Furthermore, the DWER’s Draft guideline for Environmental Noise for Prescribed Premises 

(released for public consultation in May 2016 but yet to be finalised), Environmental Noise 

screening tool does not require further screening assessment when the distance to the 

nearest sensitive receptor exceeds the separation distance defined in the withdrawn 

Guidance Statement: Separation distance.  This nominated distance was 1,000 m.  The 

nearest sensitive receptor is >1.8 km away, and Mount Observation picnic area is 

approximately 4.4 km away (and near the GSH). 

In accordance with the DWER risk assessment framework, the consequence of noise 

emissions will be slight on the basis that there would be a low-level impact to amenity on a 
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local scale for both construction and operation.  It is unlikely that a risk event would not occur 

in most circumstances.  The risk rating is therefore considered Low. 

This risk rating is similar to the findings articulated in the original granted works approval 

decision document for the proposal (W5830d), even though this assessment was 

undertaken under a different assessment framework. 

 

4.6.5.2 Fugitive dust assessment 

Undertaking agricultural activities is by nature dusty during most seasons.  The landfill will 

have an internal buffer of 600m to the adjoining farm’s boundary fence at its shortest point.  

It recognised that activities associated with the landfill may generate dusts under certain 

conditions, if not well managed.  However, given the separation distance to the nearest 

residences and direction of prevailing winds, it is highly unlikely that dust will the landfill will 

directly impact these receptors, particularly when considering the mitigation strategies 

discussed below (e.g. water cart on unsealed areas, wetting down dusty materials, sealing 

the access road and speed limits on the landfill operational areas). 

In accordance with the DWER risk assessment guidance statement, the consequences of 

dust exposure to public health and amenity (in the agricultural context) is considered to be 

slight with minimal impact to amenity at a local level.  The likelihood of a risk event occurring 

is unlikely given the separation distance and direction of prevailing winds.  This provides a 

low risk rating. 

The original assessment of the original works approval, using a previous risk assessment 

framework, determined the consequence to be minor while the likelihood rating was similar, 

which resulted in an overall moderate risk.  

 

4.6.5.3 Landfill gas assessment 

Golder 2017l reviewed the landfill gas assessment completed for Allawuna Farm and found 

it to still be relevant.  The Landfill Gas Assessment report (attachment of Golder 2017l), 

estimated the landfill gas generation quantities for the landfill using GasSim, a model 

developed by Golder for the Environment Agency in the UK, which models gas generation 

and recovery.  The modelling for this landfill was based on the assumption that the site will 

accept approximately 50% municipal solid waste and 50% commercial and industrial wastes.  

It was also based on an annual waste throughput of 250,000 tonnes per annum (however, in 

reality, it may be likely that these volumes will not be accepted at these levels immediately at 

commencement). 

The assessment report provides a breakdown of the estimated waste composition used in 

their calculation.  Rates were calculated using the 50th and 90th percentiles, which outline 

the probability that the landfill production rate will not be exceeded.  Rates after one year of 

landfilling were estimated at 32m3/hr (50%) and 36m3/hr (90%) meaning there was a 50% 

chance that the production rates would be equal or less than 32m3/hr and 90% chance that 

the landfill gas production rate would not exceed 36m3/hr.  Based on their model results, 

Golder determined that the maximum gas production would peak at 1,661m3/hr (90th 

percentile), approximately 21 years after commencement.    
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The gas generation assessment will be reviewed and updated on a periodic basis following 

commencement of waste acceptance. This will allow Alkina to plan the installation of landfill 

gas collection infrastructure with a landfill gas management specialist (discussed under 

Section in order to maximise gas capture rates). 

When not managed adequately, landfill gas will cause odour (discussed below), asphyxia 

and an explosion risk in certain situations.  The nearest residence is more than 1.8 km from 

the proposed landfill, and given the rural setting, presents a low risk of potential impact from 

either the gas or the landfill gas measures (including flaring and combustion) based on 

proximity.  Burning/ flaring of the landfill gases in the evening will also not be visible from 

sensitive receptors.  Landfill gas will be controlled in accordance with a landfill gas 

management plan when the volumes enable collection.  Further assessment is detailed in 

Section 5 based on specific work undertaken by Golder (Great Southern Landfill 

Greenhouse Gas Assessment) in 2019. 

 

4.6.5.4 Odour assessment 

No odorous materials will be accepted on site during construction.  The only emissions are 

likely to be exhaust emissions from plant, which is not expected to create an odour at any 

sensitive receptor.  Operating plant will be maintained and serviced.  Odour may be 

generated during the operations from wastes and landfill gas as described in the Potential 

Impact section (4.6.4.4).   

The odour impact assessment undertaken by ENVALL for operations demonstrate that 

odour levels of concern will be retained within the location.  The DWER odour guideline 

screening tool takes the position that detailed analyses are required where the receptor is 

within 1,000m (inferring low risk).   The proposed landfill will maintain a 600m separation 

distance to the property to buffer any potential emissions. 

The DWER guidance on odour emissions provides a screening analysis, as stated in the 

previous section, which identifies a screening distance of 1,000m for putrescible landfills 

(category 64, Schedule 1 of the EP Regulations) to determine whether further detailed 

analyses are required for odour risk.  Being well beyond distance, infers a lower risk and no 

further detailed analyses is required. 

Bowman and Associates engaged ENVALL Environmental Alliances Pty Ltd (ENVALL) to 

undertake an odour impact assessment of for a proposed Category 64 putrescible waste 

landfill on Allawuna Farm in 2015.  The document: Revised assessment of odours from 

proposed Allawuna Landfill, prepared for Bowman and Associated by ENVALL was reviewed 

by Golder (Golder 2017i) and is attached to the Works Approval Application Great Southern 

Landfill – Review of Noise, Odour and Dust Assessments and Management Plans for 

Approved Allawuna Landfill.  This information was provided as supporting documentation for 

the original works approval application for the project, and its review as part of the Alkina 

works approval application in 2017.  This report and its attachments are the primary source 

of information in affirming the odour impacts on the basis the proposal remains essentially 

the same as that, which was previously approved. 

ENVALL used the odour impact assessment methodology using the Department of 

Environmental Protection Air Quality Modelling Guidance Notes (2006).   The approach 

taken for determining unacceptable odour impacts involved estimating odour emission rates 

from all odour sources, using a dispersion model to predict ambient odour levels over the 

course of a year, and comparing predicted odour levels to criteria for acceptable impacts at 
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residential areas.  Odour emission rates were derived from measurements made at the 

Henderson Landfill (city of Cockburn).  ENVALL used the CALPUFF model for the dispersion 

modelling. 

ENVALL concluded that the 2.5 ou or 8 ou contours showed the extent from the source 

within which the DER criterion would be exceeded.  Areas outside these contours had odour 

levels less than the criterion.  Figure 37, sourced from the ENVALL report, and shows the 

predicted odour concentrations against the criterion (pink being 8 ou and red 2.5 ou). 

According to this finding, unacceptable odour emission limits will be contained within Lot 

4869 and therefore present no unacceptable impact on sensitive receptors. 

Golder reviewed the assessment of the odour study undertaken for the original Allawuna 

project as part of the works approval submission for Alkina.  DWER granted the original 

works approval and the odour risk completed in the ENVALL study. 

Golder concluded that even with an increased odour concentration levels, the overall 

outcome of the odour dispersion modelling assessment would not likely change.  Their 

review stated that given the large separation distance from the on-site odour sources to the 

nearest sensitive receptors, an increase in the potential odour impact would not be expected 

to extend beyond the boundary and not exceed the odour criteria at the nearest receptors. 

In accordance with the DWER risk assessment guidance statement, the consequences of 

odour exposure to public health and amenity is considered to be minor with low level impact 

to amenity at a local level.  The likelihood of a risk event occurring is rare (meaning the risk 

event will only occur in exceptional circumstances) given the separation distance and 

direction of prevailing winds.  This provides a low risk rating. 

In the original granted works approval decision document assessment (W5830d, Section 

A13) which used a different assessment framework, DWER assessed the odour as a 

moderate risk during operations based on a minor consequence to the nearest residence 1.9 

km away and it was “unlikely” to happen.  DWER identified that appropriate control 

measures would be included in the operating licence to manage the risk. 
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Figure 37:  Extent of predicted odour impacts using various criteria for the proposed GSL (Golder 2017i - Figure 5 of attached ENVALL report 
entitled: Revised assessment of odours from proposed Allawuna Landfill, March 2015).
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4.6.5.5 Windblown litter assessment 

As stated in the impact section (Section 4.6.4), construction activities are unlikely to 

generate litter waste. However, acceptance of waste has the potential to create windblown 

waste and litter. 

The landfill will include controls specified in the mitigation section to minimise the risk.  The 

landfill will maintain a 600 m separation distance within the property to the property boundary 

to buffer and manage fugitive emissions. 

In accordance with the DWER risk assessment guidance statement, the consequences of 

windblown waste to public health and amenity is considered to be slight with minimal impact 

to amenity at a local level.  The likelihood of a risk event occurring is unlikely (meaning the 

risk event will probably not occur in most circumstances) given the separation distance, and 

direction of prevailing winds and management controls.  This provides a low risk rating. 

 

4.6.5.6 Fire Impact Assessment 

The impact of fire on social surroundings can be major if the place of residence or livelihood 

is removed, or livestock destroyed.  Fires are known to occur in the area; some would be 

caused accidently or naturally e.g. lightning strike.  Department of Fire and Emergency 

Services (DFES website) has developed fire-prone mapping for the State.  For Allawuna 

Farm, the remnant bushland has been included in the fire-prone area by virtue of presenting 

a fuel load while the agricultural areas are excluded (see Figure 38 on the next page); the 

landfill infrastructure will be located within the cleared agricultural areas (with bare earth 

breaks and low fuel loads).   

A Fire Management Plan is currently being updated with consideration to the WAPC SPP 

Policy 3.7 and the Guidelines for Planning in Bushfire Prone Areas (version 1.3, December 

2017) by zoning the property to hazard areas and assessing of the bushfire attack level for 

these zone.  Building construction will consider the requirements stipulated in Australian 

Standard 3959: Construction of buildings in Bushfire-Prone Areas.  The Fire Management 

Plan will also outline associated management strategies for the different zones. 

The Bushfire Act 1954 also stipulates measures to prevent and manage fire on property and 

enforced with the Shire of York.  A fire management plan will be updated in consultation with 

the Shire and DEFS prior to commencing operations (as is a planning requirement). 

Fires have also been known to start within the deposited waste (either lack of compaction or 

availability of oxygen, type of waste e.g. unused flares or lithium batteries).  Lives can be lost 

if caught in the dead-man zone if a suitable escape is not provided, while the air quality will 

be compromised for those in the immediate vicinity or downwind until the fire is extinguished 

(moderate consequence).  

Based on the proposed controls outlined in the Mitigation section (4.6.6), it is unlikely a fire 

would spread to the landfill or from the landfill area that will result in a significant risk event 

beyond the development area.  However, a landfill fire could potentially result in significant 

(major) damage to containment infrastructure and if  escape from the premises, cause mid-

level impacts at a local scale, as well as affect the health of people in the vicinity. 

The profile is considered to be Medium, and likely subject to regulatory controls (e.g. 

avoidance - prohibit burning of waste, mitigation – firebreaks, fire suppression capacity etc.). 
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Figure 38: Fire prone areas for Allawuna Farm with fire-prone areas shown in pink (DFES website)
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4.6.5.7 Agriculture  

No agriculturally sensitive premises have been identified that would be exposed to 

biosecurity threats that do not already exist. 

DAFWA at the time of the Allawuna Farm Landfill works approval assessment indicated that 

the agency had no evidence that many of the landfill sites already in operation in rural areas 

pose an unacceptable risk to agriculture.  They did comment that landfills could be a source 

of diseases, pollutants, weeds and pests that will need to be managed.  Advice obtained on 

11 February 2020 indicates that this position has not changed.  The mitigation strategies 

outlined in all the Environmental Key factors will manage biosecurity risk. 

 

4.6.5.8 Transport / Traffic impact assessment 

The TIS (Shawmac 2019) findings state that based on the current daily traffic volume of 

1,659 vehicles on GSH, the site-generated traffic as part of this proposal represents about a 

1.5% increase in traffic. They consider this increase to be negligible and there is adequate 

mid-block capacity in the road network to accommodate this increase. 

The TIS mentions that the WAPC Traffic Impact Assessment Guidelines refers to Austroads 

Guide to Traffic Management for assessment of the impact of changes in traffic flows on the 

surrounding road network. This guide notes that the typical midblock capacity of a single 

traffic lane on a two-lane rural road or highway is 1,700 passenger cars per hour (pc/h). 

Allowing for the passenger car equivalent (PCE) conversion to account for heavy vehicles, 

the post-development peak hour volumes will remain well below this threshold. 

Shawmac 2019 also modelled the access layout and input traffic volumes in the TIS and 

found the access location is predicted to operate well within established threshold criteria 

with minimal delay and virtually no queueing. 

The TIS determined that an unloaded RAV3 vehicle starting at 20 to 30km/h would 

potentially only require an acceleration of 480m, which allow trucks to merge prior to the 

curve on the GSH, consistent with the intersection design. 

The Transport Impact Statement for the proposed landfill development to be located at 2556 

Great Southern Highway, St Ronan’s in the Shire of York has concluded the following:  

 The volume of traffic generated by the proposed development can be accommodated 

within the capacity of the existing road network.  

 The volume of through and turning vehicles at the proposed access location warrants 

the provision of a basic right and basic left turn treatments. Based on the high 

percentage of heavy vehicles along GSH, it is recommended to implement the 

following turn treatments instead:  

o An auxiliary right turn treatment; and  

o A channelised left turn treatment with a free-flow acceleration lane.  

 The minimum required Approach Sight Distance (ASD) for the access road is 92m. A 

review of the topography of the site indicates that the minimum ASD is achievable.  
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 The minimum required Entering Sight Distance in both directions was calculated to 

be 258m. The available sight distance as measured onsite is 450m towards the east 

and 580m towards the west which exceeds the minimum requirement.  

 A review of the crash history of GSH in the vicinity of the site identified a number of 

crashes involving vehicles colliding with trees including one fatality. It is noted 

however, that no crashes have occurred since 2016 and that the speed limit along 

GSH has since been reduced from 110km/h to 100km/h.  

On the basis of the above information, it is concluded that with the proposed upgrades, the 

consequence of the increased traffic volume is marginal / slight and unlikely to occur, 

resulting in a low risk profile. 

MRWA previously provided in-principle acceptance for the proposed upgrade design.  Any 

upgrades will meet and be in accordance with MRWA approvals. 

 

4.6.5.9 Culture and Heritage assessment 

The impacts to cultural and heritage sites are considered negligible on the basis: 

The St Ronan’s Well is located 2.4 km north and is out of site (screened by extensive bush 

and topography), and impact zone of the landfill development.  The proposed landfill will not 

disturb this site.  It has been recorded on the Heritage register that the well is not in a good 

condition.  Visitation is not encouraged by virtue of not having a formal access. 

The Aboriginal Heritage site does not provide a public attraction on the basis it is associated 

with the Helena River system, which is contained within the neighbouring WNP.  As stated 

previously, this significant site will not be impacted by this development.  The responsible 

authorities have not raised any concern of impact to these values. 

Using the DWER risk assessment framework, it is determined that the landfill development 

will have no consequence (or slight at best) on the identified value and the likelihood of an 

impact is rare, providing a low risk profile. 

 

4.6.5.10 Visual Amenity and Tourism Assessment 

Larry Smith Planning and Bowman Associates reviewed the community and social impacts 

in 2013 and 2015) in the Allawuna Farm Landfill planning application submission to the Shire 

of York.  This information has been relied upon in this ERD and being essentially the same 

proposal is still considered valid. 

 

The impacts to visual amenity and tourism is considered negligible for the following reasons: 

 

 The landfill is fully screened from Mt Observation and the Mt Observation picnic 

areas overlooking the national park by the landform and intervening vegetation and 

will not affect tourism or amenity and health of residents or visitors.  The height of the 

final landform of the landfill will be 350 m AHD (328m prior to development) at which 

time rehabilitation will be underway.  The height of the Mt Observation picnic area is 

333 m AHD separated by at 359 m AHD hill.  The landfill will not be visible from the 

recreation areas on the basis of topography alone (without considering presence of 

trees). 
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 The landfill will not be visible from neither the GSH, nor any residence. 

 The heritage listed St Ronan’s well is outside the impact zone and will not be affected 

by the landfill. 

 Aboriginal heritage sites are not included within the proposed disturbance area, and 

will therefore not be impacted. 

 Natural landforms and bushland vegetation will be retained in visually prominent 

places in order to maintain local landscape character.   

 The landfill design has been specific to minimise clearing and fauna habitat 

disturbance. 

 The landfill would have minimal impact on the flora and fauna within the region. 

 A detailed traffic impact assessment demonstrated that the increased traffic along the 

Great Southern Highway (GSH) would have a minimal impact on traffic flows. 

 Waste truck carting the waste to the site would be unmarked, covered and sealed to 

prevent loss of solids or liquid, and therefore not necessarily being associated with 

the transport of waste. 

 No landfill signage will be placed on the Great Southern Highway entry point to 

identify the location as having a landfill to detract tourist concerns 

 The landfill will not impact agricultural activities on adjacent lands.  Cropping, grazing 

and bee-keeping would continue to operate parallel to the landfill. 

 Detailed modelling showed that all odour generated would be maintained well within 

the farm boundary. 

 Landfill gas would be collected and flared to release less harmful carbon dioxide. 

 A comprehensive noise assessment concluded that operations would meet the 

assigned levels identified in the Noise Regulations. 

 The landfill will be managed to contain litter within the footprint of the landfill area. 

 

Based on the above information, it is concluded that the consequence of the landfill 

impacting the values described above is negligible (slight) and the likelihood of the risk event 

taking place is considered to be rare, providing a low risk profile. 

 

4.6.6 Mitigation 

Mitigation strategies for the management of potential emissions and discharges are outlined 

in the GSL Management Plan, with specific elements detailed below.  A copy of this 

document, which should be considered a living document and evolving as the landfill 

development progresses, is attached to this document (Appendix 6).  Mitigation strategies 

will be applied to avoid, minimise and rehabilitate hazards that affect the social surroundings. 
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Noise 

Noise management measures incorporated during landfill construction and operation, 

together with the distance to the nearest sensitive receptors, will minimise the impact of 

noise levels to acceptable limits or below.  Noise generated will dissipate at the cease of 

operation. 

The GSL Management plan for the landfill facility will include noise management, monitoring 

and contingency actions, including the following:   

Avoid 

 The landfill site is more than  1.8 km from the nearest sensitive receptor (residence) 

and the intervening landform provides an additional buffer minimising the risk of 

noise impacting the amenity of the surrounding environment 

 Maintain on-site buffers and maintain strategically placed stockpiles to provide 

acoustic screening if necessary. 

 Compliance with relevant sections of the Environmental Protection Act 1986 and the 

Environmental Protection (Noise) Regulations 1997. 

 Identifying and managing the operating hours of noise-intensive machinery 

 Restricting construction working hours in accordance with those listed in the Noise 

Regulations 

 Operating hours 6am to 18:00 Monday to Saturday.  No operation on Sundays or 

public holidays. 

Minimise:   

 Training staff in the effective operation of plant and equipment 

 Maintaining equipment and its noise control instruments as per manufacturer's 

recommendations. 

 Enforce speed restrictions on internal access roads 

 Onsite workers will wear appropriate hearing protection in accordance with workplace 

health and safety requirements 

 Fit all heavy machinery and mechanical plant with acoustic mufflers and replace 

reverse beepers with croakers / low frequency beepers as necessary (without 

compromising safety requirements. 

 Investigate and respond to noise complaints received, and maintain a complaint 

register, detailing date, time, weather, potential causes, actions taken and outcome. 

In the event that noise complaints and or monitoring identify excessive noise emissions from 

the site, a revised response plan will be implemented.  This plan will incorporate the 

following: 

 Assess the noise source identified as a problem to consider the cause(s) 

 Consider the impacts of the problem 

 If possible, rectify the problem (e.g. changing the time of day the noisy activity is 

undertaken) or install sound suppressers / attenuators to minimise impact.   

 Update management operating procedures accordingly. 
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Fugitive dust 

The following mitigating measures (not limiting) will be employed during both construction 

and operation to manage dust.   

Avoid 

 Sealing the landfill entry road from the GSH to the landfill. 

 Implementing a 50 km/h speed limit on the facility sealed access road. 

 Implementing a 20 km/h speed limit on the landfill facility unsealed roads.  

 Maintaining a suitable buffer from the landfill facility to the property boundary. 

Minimise 

 Watering down of unsealed trafficable areas as required; 

 Watering down of dust generating areas during construction and operation and 

maintaining a water supply on site for this purpose; 

 Where possible, activities that have a high potential for dust generation (excavation, 

unloading of material etc.) shall be halted during adverse weather conditions where 

strong winds are blowing towards the nearby receptor to the north-east; 

 All trucks entering and leaving the will be covered to prevent windblown emissions;  

 Only removing vehicle covers in the vicinity of the tipping face; 

 Deliveries containing dry and/or dusty materials will be wetted down during the waste 

placement process; 

 Directing vehicles entering and leaving the site to pass over a mud shaker to remove 

dust from the tyres and underbody of the vehicle; 

 Only operating vehicles on designated roads and tracks; 

 Ongoing visual monitoring of dust generation activities and weather forecasts and 

implement management strategies accordingly; and 

 Investigating complaints and maintaining complaints register detailing dust emissions 

complaints and actions. 

 

In the event that dust complaints and or monitoring identify excessive dust emissions from 

the site, a revised response plan will be implemented.  This plan will incorporate the 

following: 

 Assess the dust source identified as a problem to consider the cause(s) 

 Consider the impacts of the problem 

 If possible, rectify the problem (e.g. increased water cart use), changing the time of 

day the dusty activity is undertaken) and consider weather conditions when 

undertaking an activity, stop the activity / relocate the activity to a different area to 

minimise impact.   

 Update management operating procedures accordingly. 
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Rehabilitation 

No rehabilitation initiatives have been identified specific to dust.  However; the proposed 

rehabilitation strategies identified in the previous section will assist with dust management 

(also see Golder 2019e and Rehabilitation details at the end of this section). 

 

Landfill Gas 

Minimisation 

The following controls will be implemented to manage landfill gas in order to minimise 

greenhouse emissions and odour: 

 Capping sections of the completed landfill cells (which will allow effective harvesting / 

management of gas generation (as opposed to an unlined landfill where landfill gas 

control will be limited). 

 Design and install an efficient landfill gas extraction and management system (e.g. 

gas flare) to minimise landfill gas emissions to the environment. 

 Engage a specialist landfill gas contractor to design, install, manage and operate the 

extraction system. 

 Install the vertical wells at a spacing of 40 to 50 m to ensure that there is a 

comprehensive coverage of the waste mass.  In some areas this spacing will likely 

be reduced to improve extraction ability. 

 Pipe the gas extraction wells to the gas management system (volumes generated will 

influence technology implemented) in the allocated landfill gas infrastructure location.  

There will be a condensate return pipe from the gas management infrastructure back 

into the landfill and connected into the leachate collection aggregate layer and/or 

adjacent waste mass. 

 Install the gas extraction wells, connecting pipes and condensate return pipes before 

the lined capping layer has been constructed so that there will be minimal 

penetrations through the capping layer.  Where required, penetrations will all be 

located as close to the edge of the landfill as is reasonably possible. 

 Install a perimeter landfill gas manifold around the edge of the landfill to act as the 

main collector of gas running to the flare.  All of the extraction wells will be connected 

to this manifold. 

 To reduce the possibility of oxygen intake, there will be no gas extraction (drilled 

pipes) within 5 m of the sides of the waste mass or final waste profile and no gas well 

drilling closer than 5 m from the base and side slopes. 

 Operate an efficient landfill gas extraction and flare system to minimise landfill gas 

emissions to the environment in accordance with landfill management plan, the 

operating licence and Landfill Gas Management Plan. 

 Engage a specialist landfill gas contractor to manage and operate the extraction 

system. 

 The landfill gas contractor will undertake regular monitoring of the performance of the 

gas extraction and destruction system.  The extent of monitoring will depend on the 
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type of systems that the contractor installs.  As a minimum, the following monitoring 

will be anticipated: 

o Flare operation 

o Gas flow rate 

o Oxygen content 

o Methane content 

o Moisture content, 

o Temperature. 

 The monitoring locations and frequency will be determined by the landfill gas 

contractor. 

 As determined by a landfill gas risk assessment of the site, there will be no external 

gas monitoring wells installed. 

 All monitoring of landfill gas emissions will occur on the landfill areas.  The following 

minimum locations will be monitored for fugitive emissions: 

o Landfill surface final cap – random monitoring around the capped surface 

o Around penetrations through the capped surface 

o Landfill surface intermediate cover area – random monitoring around the 

covered surface 

o Around penetrations through the covered surface 

 At the landfill gas flare. 

 The monitoring frequency is as stipulated in the facility operating Licence. 

As part of the site rehabilitation, landfill gas extraction will continue as identified in the 

appropriate plan while viable amounts of gas are still being generated. 

Rehabilitation 

A Rehabilitation Plan (Golder 2019e) has been developed for the proposal.  Aspects are 

detailed at the end of this section. 

 

Odour 

The landfill site is located >1.8 km from the nearest sensitive receptor (residence), which 

combined with the intervening landform and vegetation provides a considerable buffer 

minimising the risk of odour affecting the amenity of the surrounding environment. 

Furthermore, the GSL Management Plan and Landfill Gas Management Plan include odour 

management, monitoring and contingency actions.  These plans provide detail on 

management measures to manage odour, including:  

Minimise 

 All loads travelling to the landfill will be covered 

 Daily covering of active landfill cell with 150 mm thick soil cover or alternative cover 

materials 
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 Progressive covering of waste to limit oxygen availability and aerobic decomposition 

 Immediate burial of odorous waste loads 

 Food wastes will be placed lower in the waste profile 

 On-going compaction of wastes during the day 

 Use of intermediate cover (300mm thick inert / clean fill material) for sections of the 

landfill that will receive waste for extended periods (up to 3 months) 

 Development and implementation of a landfill gas collection system with periodic 

reviews and updates to manage odour 

 Effective collection and management of leachate (including aeration of ponds if 

necessary) 

 Immediate cleaning up of spillages. 

 Progressive capping of landfill cells to contain landfill gas 

 Maintaining and monitoring of capped areas. 

 Leachate management 

 Monitoring landfill gas at the gas extraction wells once installed 

 Maintenance of on-site buffers. 

 Investigating and responding to odour complaints (including maintaining a register) 

In the event that odour complaints and or monitoring identify excessive odour emissions 

from the site, a revised response plan will be implemented.  This plan will incorporate the 

following: 

 Assess the odour source identified as a problem to consider the cause(s) 

 Consider the impacts of the problem 

 If possible, rectify the problem (e.g. changing the leachate pumping rates / schedule 

or consider pond aeration, or stop accepting a particular odorous waste type) to 

minimise impact.   

 Update management operating procedures accordingly. 

Odour associated rehabilitation will include the capping of the landfill and on-going landfill 

gas extraction. 

 

Windblown litter 

Litter management will be required during the operation of the landfill.  The objective of litter 

management will be to ensure litter is retained within the property 

Strategies are strategies outlined in the GSL Management Plan.  The following controls will 

be implemented to avoid litter generation and minimise risk of fugitive emissions: 

 Using enclosed/sealed trailers to transport waste 

 Construction of a 2 m high fence around the site perimeter 

 Erection of portable litter screens downwind of the active face 
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 Operating one active tipping face at any time 

 Minimising the surface area of the tipping face 

 Compacting waste immediately following placement 

 Watering the active face on dry and windy days or when required 

 Daily cover of the active tipping area 

 Prompt covering and capping of completed cells 

 Conducting regular litter patrols around the active cell fence and site fence to collect 

windblown litter 

 Responding to complaints and maintaining a complaint register. 

In the event that it is identified that litter has blown out of a transport vehicle: 

 that vehicle will not be allowed to continue carting waste until the vehicle has made 

appropriate changes to improve covering.  

 Other solutions may also be negotiated between head office and the waste delivery 

company. 

Where litter is identified as blowing out during the tipping of the waste:  

 select tipping areas to best suit ambient weather conditions,  

 location and placement of litter screens (closer to tipping area) and around the 

tipping area,  

 collect litter from screens and fencing regularly (minimum weekly),  

 while also doing litter collection patrols within the property on a weekly basis. 

Where litter is blowing from the tipping area during pushing and compaction of waste: 

 select tipping area to best suit ambient weather conditions,  

 minimise the distance between the waste is tipped and final placement,  

 litter fencing around the active landfill area,  

 collecting litter regularly as described above. 

Where it is identified that waste is blown from a delivery vehicle departing the site:  

 ensure the vehicle leaving the site (dedicated area for safety) can stop and check 

that no fugitive waste is stuck to the vehicle,  

 advice the customers which vehicles are causing the problem and work with them to 

reduce / eliminate the problem,  

 collect any windblown waste from along the access road and around the GSH entry 

area on a weekly basis (minimum). 

Rehabilitation 

No rehabilitation initiatives have been identified specific to windblown litter as litter is an 

operational matter.  However, the proposed rehabilitation strategies identified in the previous 

section will assist with dust management (also see Golder 2019e and Rehabilitation details 

at the end of this section). 
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Fire Mitigation 

A site-specific fire management plan has been developed based on work undertaken by 

Bowman and Associates with DFES review at the time in 2015.  This plan is being updated 

to consider the WAPC SPP3.7.  The plan will a living document and will updated as changes 

are needed.  It includes prevention, preparedness and response initiatives to prevent and 

minimise impacts to landfill and surrounding assets. 

These strategies include: 

Prevention (Avoidance) 

 No burning of waste on site 

 Not accepting hazardous and combustible wastes in the waste stream 

 Compacting wastes to minimise oxygen levels in the buried wastes,  

 covering of wastes  

 regular collection of litter and good house-keeping (including maintenance of plant, 

no build-up of greases etc.) 

 site security to reduce vandalism 

 appropriate storage of flammable materials 

 not placing significant quantities of flammable material in a single area within the 

landfill. 

Preparedness (Minimise impacts) 

 Fire breaks installed around the property boundary and the landfill infrastructure. 

 Reduce fuel loads around the landfill during the summer months and good house-

keeping practices. 

 Having the following fire-fighting equipment ready for response: 

o 10,000L water cart with canon 

o 50KL water stored on site specific for fire-fighting 

 Have sufficient stockpiles of cover on site close to the tipping area to facilitate rapid 

response. 

 All plant to carry serviced fire extinguishers. 

 Staff training and on-going liaison with the local bushfire brigade. 

Response 

 Fire response plan. 

 Notifications and contact details. 

 Emergency evacuation procedures. 

 Fire suppression actions. 

Rehabilitation 

Specific rehabilitation measures associated with fires include: 
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 Replacement and repairing of damaged infrastructure. 

 Encourage and protect native vegetation regrowth outside the development footprint. 

 Manage weeds that may opportunistically colonise disturbed areas. 

 Not undertake activities that will exacerbate sediment loss through loss of ground 

cover. 

  

The proposed rehabilitation strategies identified in the previous section will assist with fire 

risk management (also see Golder 2019e and Rehabilitation details at the end of this 

section). 

 

Traffic facility access 

The final design and intersection upgrades will be completed in accordance with Main Roads 

WA requirements and approval, with road-user safety being the primary concern.   

Alkina propose to establish the following to minimise transport impacts: 

 Undertaking upgrade works to the extent approved by MRWA and deemed 

necessary for road user safety.  This includes constructing an acceleration lane from 

the site entry towards Perth (west) and passing lane on the northern side of the GSH 

to allow traffic to pass while vehicles turn into the site.   

 Seal the internal access road and implement a 50km/h speed limit on internal roads 

 Establish a cross-over at the Thirteen Mile Brook intersection to minimise disruption 

of creek flows. 

 Rehabilitation 

Constructed access roads will remain where required by the farming activities.  Roads 

considered redundant will be decommissioned and the land returned to agriculture. 

 

Agriculture 

While no direct impact is expected, the following measures will be implemented to avoid and 

minimise risk to agriculture: 

Avoid 

 Maintaining on site buffers to the adjoining properties (600m from the property 

boundary) 

 Not undertake further clearing beyond the identified to exacerbate salinity risk 

 Fencing off the landfill area to exclude feral animals. 

Minimise 

 Management of feral animals as per the feral animal management plan 

 Implementation of fire management strategies identified in the document to protect 

agricultural assets 

 Management of the landfill to prevent and manage weeds originating from the landfill, 

including not processing green waste as part of this proposal. 
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Rehabilitate 

General rehabilitation initiatives are described at the end of the section and in Golder 2019e. 

Visual Amenity, Tourism and heritage 

No recreation and cultural / heritage sites are within the impact zone given the separation 

distances.  The intervening landform and bushland vegetation provide adequate screening 

and buffering to protect the visual amenity. 

No specific mitigation measures are proposed beyond the management of the landfill 

activities, as identified above. 

The landfill will develop and implement a staged rehabilitation strategy, and post-closure 

monitoring.  Post closure, the landfill area will return to agriculture, primarily grazing.  

Rehabilitation strategies identified under the other previous Key Environmental Factor 

headings are relevant, and will contribute to protection of the social surroundings. 

 

Rehabilitation 

The objective will be to rehabilitate the landfill after closure and return it to agriculture 

(cropping and grazing) through the following closure objectives: 

 Materials harmful to human health will be encapsulated or remediated. 

 Potential attractants to disease vectors and vermin will be encapsulated or removed. 

 Final landforms and land use/s will not pose unacceptable risks to people or fauna. 

 Infrastructure will be removed unless agreed to by regulators and post-

relinquishment landowners/managers. 

 Final landform will be geotechnically stable without causing erosion. 

 No deterioration of groundwater quality caused by seepage of recycled leachate from 

the landfill cells and recycled leachate pond  

 No deterioration of downstream surface water resulting from seepage or run off from 

the landform (including sediment) 

 Contaminated soils and groundwater will be remediated, if necessary, for the post 

closure land use. 

   

In doing so, risks to Social Surroundings will be protected from significant harm by:  

Progressively rehabilitating the completed landfill areas (including capping, landfill gas 

capture, and stormwater and leachate management.  Where needed, damaged 

infrastructure will be replaced or repaired (e.g. fencing after fires). 

Post-closure, the landfill area will be returned to agriculture.  In preparation of this, the 

following will be undertaken: 

Capping: 

 Design and install cap to ensure it is fit for final purpose.  This includes ensuring the 

final landform is geotechnically stable and has safe grades without causing erosion 
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 Design and installation of landfill capping to prevent pollution of groundwater and 

degradation of air quality through the escape of landfill gas. 

 Ensure the seepage through the cap is no more than 75% of the anticipated seepage 

rate through the landfill liner. 

Surface water and sediment management 

 Drainage control measures aimed at preventing or reducing soil erosion caused by 

concentrated flows over the final landform (i.e. landform reshaping). 

 Erosion control measures aimed at preventing or reducing soil erosion caused by 

rain drop impact and sheet flow (i.e. landform reshaping, capping and revegetation of 

the final landform surface). 

 Sediment control measures aimed at trapping and retaining sediment on site (i.e. a 

Sediment Management Structure). 

 Operational water bodies (e.g. stormwater dam, retention ponds) that are no longer 

required will be decommissioned, backfilled and rehabilitated during the closure 

works period. 

Leachate management 

Inspection and maintenance of the leachate collection system while the landfill is actively 

generating leachate.  Following this period, the leachate collection and storage infrastructure 

will be decommissioned and removed.  The disturbance footprints will be reshaped to align 

with surrounding contours and will be revegetated.  

Leachate generation will be reduced through progressively reshaping to the final landform 

shape and capping waste as soon as possible after the final top of waste is achieved. 

The final landform will be reshaped to passively shed surface water, and along with the low 

permeability capping system, infiltration into the landfill will be minimised to reduce ongoing 

leachate generation. 

Remediation 

Any contaminated soils and groundwater will be remediated to a level required for the post-

closure land use/s. 

Revegetation 

Disturbed areas will be revegetated.  On the landfill area, this will involve shallow-rooted 

species so as to not impact the capping system. 

Where possible, and in consideration of the post closure land use, reestablishment of fauna 

habitat will be an objective of revegetation works. 

Upstream of the development, near the headwaters of the Thirteen Mile Brook, a Rivercare 

project partnership between the former Department of Water (DoW) and the Talbot Brook 

Land Management Association has been working to restore riparian vegetation along the 

banks of the Brook within the property with the aim of reducing sediment and improving 

water quality.  Alkina will continue with this commitment (which is also identified in the 

planning approval) subject to approval of the proposal. 
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Post closure monitoring and maintenance 

Post-closure monitoring activities with associated timeframes are outlined in Table 1 of 

Golder 2019e (Appendix 6.3) and Table 9 of the ERD.  The post closure monitoring and 

maintenance plan will be reviewed and updated in future versions of the GSL Closure Plan 

and will be aligned with closure objectives and completion criteria.    

The Vic-BPEM Guidelines state that the typical period for aftercare for a putrescible landfill is 

approximately 30 years.  The following areas relevant to the GSL will be considered in the 

post closure monitoring and maintenance plan: 

 Maintenance of landfill cap to address any areas of erosion, restore any depressions, 

and seal and monitor cracks caused by settlement 

 Monitor and maintain revegetation (e.g. reseeding, weed management) 

 Maintenance and operation of leachate collection and treatment system 

 Maintenance and operation of landfill gas extraction system 

 Monitoring of groundwater, surface water, landfill gas, leachate and settlement. 

 

4.6.7 Predicted outcome 

 

The risk assessments have identified the landfill poses low risk to the social surrounding. 

The landfill activities pose no direct impact to the social surroundings.  Management 

activities described above will implemented to ensure a low risk profile is maintained.  With 

no other landfill in the area (or even for the Shire), or waste facility, the proposed landfill will 

not present cumulative impacts to social surroundings.  The agricultural identity around the 

landfill will be maintained. 

No offsets are proposed as residual impacts are not considered significant. 

The landfill site will be progressively rehabilitated as outlined in the previous section and 

returned to agriculture in accordance with the objective.   
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5 OTHER ENVIRONMENTAL FACTORS OR 

MATTERS 

 

The following environmental factors and matters raised against the environmental objectives 

have been identified: 

 Air quality associated with greenhouse gas emissions 

 

5.1 AIR QUALITY  

The EPA determined that additional to the Key Factors identified in Section 4, the proposal 

would generate greenhouse gas emissions.  The EPA has required a detailed description 

(including estimations) of the potential impacts to air quality as a result of greenhouse gas 

emissions generated by the decomposition of landfill material, and identification of best  

management practices that may be incorporated into the design of the landfill to avoid or 

minimise the release of greenhouse gas emissions from the site. 

 

The following documents are the principle resources relied upon for this section: 

 Great Southern Landfill Greenhouse Gas Assessment, Golder 15 October 2019 

(#1777197-050-M-Rev0) (Golder 2019b) – see Appendix 4.2 

 Great Southern Landfill Site – Desktop Review – Gas assessment, Golder October 

2017 (#1777197-030-M-Rev0) (Golder 2017l) – see Appendix 4.1 

 Environmental Factor Guideline: Air quality, EPA WA, December 2016 (EPA 2016) 

 Background paper on greenhouse gas assessment guidance, EPA WA, June 2019 

(EPA  2019) 

 Environmental Factor Guideline: Greenhouse Emissions, EPA WA, April 2020 (EPA 

2020) 

 Best Practice Environmental Management: Siting, Design, Operation and 

Rehabilitation of Landfills.  Victoria EPA, August 2015. (Vic-BPEM) 

 

 

5.1.1 GREENHOUSE GASES 

A greenhouse gas is any gaseous compound in the atmosphere that is capable of absorbing 

infrared radiation, thereby trapping and holding heat in the atmosphere without release back 

into space. The increased heat retention in the atmosphere creates the greenhouse effect, 

which ultimately leads to global warming.   

 

The main greenhouse gases include carbon dioxide (being the most prevalent), water 

vapour, nitrous oxide, ozone, methane and chlorofluorocarbons. 

 

The Western Australia EPA Environmental Factor Guideline: Greenhouse Gas Emissions 

considers greenhouse gas emissions a key environmental factor where they exceed 100 000 

tonnes of scope 1 (direct emissions to the atmosphere) each year measured in CO2-e (EPA, 

2020). When this threshold criteria exceeded, the EPA will require a greenhouse gas 
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management plan as part of the assessment process that demonstrates the contribution 

towards the aspiration of net zero emissions by 2050.   

Where these significant emissions exist (and mitigation does not keep the emissions below 

the threshold), those projects with will be required to describe emissions associated with the 

proposal and to outline management measures for emissions consistent with the EPA’s 

mitigation hierarchy (avoid, reduce, offset) to address all direct (scope 1) emissions from the 

project.  This comprises: 

 

 Avoiding emissions through best practice design and benchmarking – comparing 

emissions and energy intensity performance metrics reasonably consistent with 

international industry best practice and ensuring emissions and energy intensity, 

including adoption of renewable/low emission technologies, are reduced at the 

design stage and/or a particular level of emissions intensity performance is attained 

 Continuous improvement to reduce emissions over the project life – ensuring 

consideration of measures to improve performance or setting targets for emissions 

intensity improvement over time, and 

 Offsetting emissions (carbon offsets) – requiring the implementation of a greenhouse 

gas emissions offset package to offset residual emissions. 

 

5.1.1.1 Global Warming Potential and carbon dioxide equivalents  

The Global Warming Potential (GWP) is an index used to convert relevant non-carbon 

dioxide gases to a carbon dioxide equivalent (CO2-e) by multiplying the quantity of the gas 

(in tonnes) by its GWP.  The GWP was developed to allow comparisons of the global 

warming impacts of different gases.  Specifically, it is a measure of how much energy the 

emissions of 1 tonne of a gas will absorb over a given period of time, relative to the 

emissions of 1 tonne of carbon dioxide (CO2).  The time period used for GWPs is typically 

100 years (Golder 2019b). 

 

According to Golder 2019b, the Department of Environment and Energy suggest using a 

100-year GWP of 25 for methane.  Other reports referenced by Golder indicated it could be 

28 for methane (values appear to be increasing over time). 

 

Western Australia reported solid waste disposal greenhouse gas contributions as 1,286,000 

tCO2-e in 2017 (Golder 2019b). 

 

5.1.1.2 Reporting Requirements 

According to Golder 2019b landfill operators and landfill biogas managers have reporting 

obligations under the National Greenhouse and Energy Reporting Act 2007 (NGER Act), the 

National Greenhouse and Energy Reporting Regulations 2008 (NGER Regulations) and the 

National Greenhouse and Energy Reporting (Measurement) Determination 2008 (NGER 

Determination) (Clean Energy Regulator, 2019).  Emissions from landfill biogas combustion 

only have to be reported if methane in landfill biogas is above the threshold of 1,000 m3. 
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Furthermore, if landfill gas is burned by the landfill operator, they are responsible for 

reporting to the National Pollutant Inventory (NPI) the relevant set of Category 2a and 2b 

substances emitted (NPI, 2010).  

The threshold quantities for burning landfill gas, as outlined in the NPI Guide, are: 

 Category 2a: 367,000 m3 in the reporting year 

 Category 2b: 1,830,000 m3 in the reporting year. 

5.1.2 LANDFILL GAS 

Landfill gas (LFG) is a natural by-product of the decomposition of organic material in 

landfills. LFG of municipal solid waste is composed of roughly 50% methane (the primary 

component of natural gas), 50% carbon dioxide (CO2) and a small amount of non-methane 

organic compounds. 

When municipal solid waste is first deposited in a landfill, it undergoes an aerobic (with 

oxygen) decomposition stage when little methane is generated. Then, typically within less 

than 1 year, anaerobic conditions are established and methane-producing bacteria begin to 

decompose the waste and generate methane.  

 

LFG production will be a function of factors including: 

 the nature of the waste (i.e. composition of waste types); 

 waste quantities; 

 rate of infill; 

 leachate and water management (moisture will influence waste decomposition rates) 

 site geometry;  

 local climate (rainfall, temperature, which will in turn impact decomposition processes); 

and 

 site management (compaction, and aeration, cover, etc.).  

 

 

Bacteria decompose landfill waste in multiple phases. Gas composition changes with each 

phase and waste in a landfill may be undergoing several phases of decomposition at once. 

The time after placement scale (total time and phase duration) varies with landfill conditions.  

These phases are illustrated (Figure 39) and described below. 

 

Initial decomposition will involve bacteria consuming the available oxygen to breakdown 

complex organic compounds with the release of carbon dioxide.  Once the oxygen is 

depleted, anaerobic process bacteria convert compounds created by aerobic bacteria into 

acetic, lactic and formic acids and alcohols such as methanol and ethanol. As the acids mix 

with the moisture present in the landfill and nitrogen is consumed, carbon dioxide and 

hydrogen are produced.  Anaerobic bacteria will then these organic acids and form acetate.  

This creates an environment in which methane-producing bacteria are established by 

consuming the carbon dioxide and acetate.  At this point, the composition and production 

rates of LFG remain relatively constant. LFG usually contains approximately 50-55% 

methane by volume, 45-50% carbon dioxide, and 2-5% other gases, such as sulfides. LFG is 

produced at a stable rate in Phase IV, typically for about 20 years. 



    Great Southern Landfill Proposal 

 

245 
 

 

As the landfill gas rises to the surface of the landfill, some oxidation of methane to carbon 

dioxide occurs near the soil surface, where aerobic degraders persist.  In landfills with active 

gas collection systems, the gas is collected (prior to reaching this aerobic soil layer), along 

with some infiltration air (nitrogen and oxygen).   

 

 
Figure 39:  Idealised representation of landfill gas generation (Vic-BPEM) 

 

5.1.2.1 Assessment Methodology 

Golder (Golder 2019b) used the United States Environmental Protection Agency (USEPA) 

LandGEM model was used to estimate the anticipated methane (CH4) and carbon dioxide 

(CO2) emissions resulting from the waste decomposition at the proposed landfill.   

 

LandGEM is a screening-level model based on the first order decomposition rate equation 

for municipal solid waste (MSW) landfills.  The model relies on typical factors based on 

empirical data from U.S.  landfills.  

 

According to Golder 2019b, LandGEM is one of three emissions estimation models 

recommended in the Australian National Pollutant Inventory (NPi) emissions estimation 

technique manual for MSW landfills (2010).  The associated formulae are included in the 

Golder report. 

 

The input parameters and waste acceptance rates used by Golder in the assessment of the 

GSL greenhouse gas modelling are repeated in Table 38 and Table 39 below:  
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Table 38: GSL LandGEM input parameters 

Parameter Input 

Landfill 
Characteristics 

Landfill Open Year 2021 

Landfill Closure Year  2049 

Waste Design Capacity 7,000,000 t 

Model 
parameters 

Methane Generation Rate, k 0.050 year-1 

Potential Methane Generation Capacity, Lo 170 m3/t 

Non-methane Organic Compound (NMOC) Concentration 4,000 ppm as hexane 

Methane Content 50% by volume 

Pollutants 
selected 

Gas/Pollutant #1: Total landfill gas 

Gas/Pollutant #2: Methane 

Gas/Pollutant #3: Carbon dioxide 

Gas/Pollutant #4: NMOC 

 

 

Table 39: GSL waste acceptance rates 

Year Waste Accepted (tpa) Waste-In-Place (t) 

2021 250,000 0 

2022 250,000 250,000 

2023 250,000 500,000 

2024 250,000 750,000 

2025 250,000 1,000,000 

2026 250,000 1,250,000 

2027 250,000 1,500,000 

2028 250,000 1,750,000 

2029 250,000 2,000,000 

2030 250,000 2,250,000 

2031 250,000 2,500,000 

2032 250,000 2,750,000 

2033 250,000 3,000,000 

2034 250,000 3,250,000 

2035 250,000 3,500,000 

2036 250,000 3,750,000 

2037 250,000 4,000,000 

2038 250,000 4,250,000 

2039 250,000 4,500,000 

2040 250,000 4,750,000 

2041 250,000 5,000,000 

2042 250,000 5,250,000 

2043 250,000 5,500,000 

2044 250,000 5,750,000 

2045 250,000 6,000,000 

2046 250,000 6,250,000 

2047 250,000 6,500,000 

2048 250,000 6,750,000 

2049 250,000 7,000,000 

2050-2100 0 7,250,000 
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5.1.2.2 Results 

Predicted pollutant emissions rates are shown in Figure 40.  Emissions are predicted to peak 

in the final year prior to capping and decrease exponentially thereafter. 

 

Figure 40: Predicted pollutant emissions rates (tpa) 

In their report, Golder has provided predicted emissions and calculated carbon dioxide 

equivalents (CO2-e) for selected years are shown in Table 40.  According to the LandGEM 

simulations, with no mitigation measures in place, the landfill would exceed the CO2-e 

reporting threshold (>10,000 tCO2-e) within the first year of opening.  Emissions would be 

considered ‘significant’ (> 100,000 tCO2-e) within five years of opening.  Emissions would 

peak in the final year (prior to capping) at 543,929 tCO2-e.  

According to the ‘Landfill Gas Management Plan – Allawuna Farm Landfill’ prepared by SITA 

in March 2015, landfill gas management measures would collect and treat 95% of this gas 

during the operational life of the landfill, and close to 100% following the final capping.  

Assuming a 95% control efficiency, the predicted mitigated tCO2-e are shown in Table 40.  

With management measures in place, CO2-e reporting threshold (>10,000 tCO2-e) would be 

reached in year 8 and emissions would not be considered ‘significant’ (< 100,000 tCO2-e), 

even at their peak in the final year prior to capping. The peak predicted CO2-e is in 2050.   

Given the emission levels will be managed (mitigated) to below the 100,000 tCO2-e each 

year, the EPA, 2020 guideline requirement will not apply. 
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Table 40: Predicted carbon dioxide equivalent emissions (Golder 2019b) 

Year Gas/Pollutant 

Unmitigated Mitigated 

Emissions 
rate (tpa) 

GWP values 
for 100-year 
time horizon 

tCO2-e 
Emissions 
rate (tpa) 

GWP values 
for 100-year 
time horizon 

tCO2-e 

1 

Methane 1 386 25 34 657 69 25 1 733 

Carbon 
dioxide* 

3 804 1 3 804 190 1 190 

5 

Methane 5 153 25 128 813 258 25 6 441 

Carbon 
dioxide* 

14 137 1 14 137 707 1 707 

7 

Methane 7 367 25 184 179 368 25 9 209 

Carbon 
dioxide* 

20 214 1 20 214 1011 1 1 011 

28 (final 
prior to 
capping) 

Methane 21 757 25 543 929 1088 25 27 196 

Carbon 
dioxide* 

59 697 1 59 697 2985 1 2 985 

Notes: *Predicted carbon dioxide is shown here for reference.  Emissions of CO2 generated from 
waste management are considered to be biomass sources and therefore do not need to be 
estimated.  Where methane from waste biomass is recovered and flared or combusted for 
energy, the CO2 emitted is not counted as an emission but regarded as part of the natural 
carbon cycle. 

 

5.1.3 Potential impacts of greenhouse gases 

Greenhouse gas have fluctuated over the ages.  While natural events such as bushfires and 

volcanic activity are contributors, anthropogenic activities such a burning of fossil fuels, 

industrialisation, deforestation and agriculture have accelerated the increase in carbon 

dioxide concentrations in the atmosphere.  Carbon dioxide has a significant impact on global 

warming partly because of its abundance in the atmosphere and its persistence in the 

atmosphere.  Nominally, carbon dioxide presents 0.04 % of atmospheric gases; nitrogen and 

oxygen account for approximately 99 %. 

According to the EPA WA Background paper on greenhouse gas assessment guidance 

(June 2019), the 2018 State of the Climate Report from the Bureau of Meteorology and the 

CSIRO noted that concentrations of all the major long‑lived greenhouse gases in the 

atmosphere continue to increase.  Carbon dioxide concentrations have risen above 400 ppm 

since 2016 and the carbon dioxide equivalent of all greenhouse gases reaching 500 ppm for 

the first time in at least 800 000 years.  Emissions from the burning of fossil fuels continue to 

increase and are the main contributor to the observed growth in atmospheric carbon dioxide. 

The EPA background paper also states there is scientific uncertainty about precisely how 

future greenhouse gas emissions and levels will affect our local climate and environment, 

but there is little scientific doubt as to the general relationship between increased 

atmospheric and oceanic greenhouse gas levels and environmental change.   
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The effects of the changing climate are predicted to be significant in Western Australia, with 

a drying climate in the south-west, more frequent and severe storms in the north-west, and a 

rising sea level along the entire coastline while likely to displace multitude of people and 

potentially increase species extinction rates. 

 

5.1.4 Mitigation and Management 

In preparing the ERD, Golder 2019b identified mitigation and management strategies for the 

proposed landfill.  The following best practice landfill gas management measures are 

presented to avoid and reduce greenhouse gas emissions.  The implementation of an 

appropriate landfill gas management system, as described below, is considered critical in 

ensuring greenhouse gas emissions are avoided and reduced as far as practically feasible.   

  

5.1.4.1 Proposed Design and Construction Controls 

 Capping completed sections of the landfill cell to contain and manage generated 

landfill gas. 

 Design and install an efficient landfill gas extraction and management system (e.g. 

gas flare) to minimise landfill gas emissions to the environment. 

 Engage a specialist landfill gas contractor to design, install, manage and operate the 

extraction system. 

 Lateral and vertical wells will be progressively installed in the waste mass as the 

height increases.  These will start being installed once the waste height has reached 

a minimum of 10 m above the base liner.  These wells will continue to be installed at 

minimum 10 m height intervals.  

 The leachate drainage layer installation will extend 2 m (vertical) up the slope of the 

landfill as measured from the base of the landfill.  

 The remainder of the slope will be covered with a soil protection layer.  This will be to 

prevent a preferred flow path for gas to escape the landfill.  

 As the final waste profile is progressively achieved, deep vertical wells (up to 20 m) 
will be installed on the surface.  These wells will be installed at a spacing of 40 m to 
50 m to allow for comprehensive coverage of the waste mass.  In some areas, this 
spacing will likely be reduced to improve extraction ability.  The gas extraction wells 
will be piped to the gas management system (likely a flare) in the allocated landfill 
gas infrastructure location.  There will be a condensate return pipe from the gas 
management infrastructure back into the landfill and connected into the leachate 
collection aggregate layer and/or adjacent waste mass.  The gas extraction wells, 
connecting pipes and condensate return pipes will all be installed before the lined 
capping layer has been constructed so that there will be minimal penetrations 
through the capping layer.  Where required, penetrations will all be located as close 
to the edge of the landfill as is reasonably possible.  

 A perimeter landfill gas manifold will be installed around the edge of the landfill to act 
as the main collector of gas running to the flare.  All of the extraction wells will be 
connected to this manifold. 
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 To reduce the possibility of oxygen intake, there will be no gas extraction (drilled 
pipes) within 5 m of the sides of the waste mass or final waste profile.  There will also 
be no gas well drilling closer than 5 m from the base and side slopes.  

 

5.1.4.2 Proposed Operational Controls  

Controls: 

 Operate an efficient landfill gas extraction and flare system to minimise landfill gas 

emissions to the environment in accordance with Alkina (2019a), the operating 

licence and Landfill Gas Management Plan. 

 Engage a specialist landfill gas contractor to manage and operate the extraction 

system. 

Monitoring: 

 The landfill gas contractor will undertake regular monitoring of the performance of the 
gas extraction and destruction system.  The extent of monitoring will depend on the 
type of systems that the contractor installs.  As a minimum, the following monitoring 
will be anticipated: 

 Flare operation 

 Gas flow rate 

 Oxygen content 

 Methane content 

 Moisture content 

 Temperature 

 The monitoring locations and frequency will be determined by the landfill gas 
contractor. 

 All monitoring of landfill gas emissions will occur on the landfill areas.  The following 
minimum locations will be monitored for fugitive emissions: 

 Landfill surface final cap – random monitoring around the capped surface 

 Around penetrations through the capped surface 

 Landfill surface intermediate cover area – random monitoring around the covered 
surface 

 Around penetrations through the covered surface 

 At the landfill gas flare 

 The monitoring frequency will be as stipulated in the facility operating Licence. 

 The regular monitoring of the landfill gas system provides insight into the system 
operations and analysis of the monitoring data would indicate that there is a potential 
problem with an element of the system.  The following is a list of potential indicators: 

 Lower combustion efficiency of the flare could indicate that there is a problem 
with the temperature of the flare burners 

 Reduced gas flow rate would indicate a blocked gas pipe 
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 Elevated oxygen content would indicate problems with penetration seals or 
excessive vacuum in an area of the waste mass 

 Decreased methane content would indicate decreased moisture content in the 
waste, or it is stabilising 

 Elevated temperature would indicate a subterranean landfill fire, and 

 Elevated fugitive gas emissions would indicate problems with cap penetrations, 
ruptures in the cap lining system or insufficient gas extraction below the landfill 
cap. 

 If the regular landfill gas monitoring identifies potential problems with the landfill gas 
management system, a response plan is to be implemented.  This response plan is 
to incorporate the following: 

 Assess the monitoring data to try and identify the possible cause(s) 

 Assess how best to confirm the suspected possible cause(s) 

 Consider the impact of the problem(s) 

 If possible, rectify the problem (e.g. increase gas vacuum pressure) 

 If not possible to rectify the problem (e.g. blocked gas extraction pipe), assess 
the likely impact on future landfill operations and whether there are any 
contingency measures that could be implemented to minimise the impact (e.g. 
install additional extraction well), and 

 Consider amending the standard operating procedures if the current procedures 
are ineffective (e.g. change specification of the gas pipe). 

Contingencies  

 The landfill gas action levels (EPA, 2014), beyond which the landfill gas contractor or 

the landfill operator will be required to undertake remedial action include: 

 Landfill surface final cap = Methane ≥100 ppm 

 Within 50 mm of penetrations through the final cap = Methane ≥100 ppm 

 Landfill surface intermediate cover areas (no waste within next three months) = 

Methane ≥ 200 ppm 

 Within 50 mm of penetrations through the intermediate cover = Methane ≥ 1,000 

ppm, or 

 Landfill gas flares = Methane and volatile organic compounds ≥ 98 % destruction 

efficiency. 
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6  OFFSETS 

Environmental offsets are actions that provide environmental benefits, which counterbalance 

the Significant Residual Environmental Impacts or risks of a Proposal to all biodiversity 

assets. In accordance with the WA Environmental Offsets Policy, EPBC Act Environmental 

Offsets Policy, Western Australian Government’s Environmental Offsets Guideline 

(Government of Western Australia 2014) and EPBC Act Offsets Assessment Guide for use 

in determining offsets under the EPBC Act, (October 2012), offsets may be applied after 

other mitigation measures have been considered, as per the following hierarchy: 

• Avoid; 

• Minimise; 

• Rehabilitate; 

• Offset. 

As noted in WA Environmental Offsets Guidelines, “Environmental offsets address 

significant environmental impacts that remain after on-site avoidance and mitigation 

measures have been undertaken. Environmental offsets will only be considered after 

strategies to avoid and mitigate significant environmental impacts have been applied.” As 

such factors, all reasonable and feasible actions under the mitigation hierarchy should be 

considered to address residual significance prior to considering offsets. 

Significant Residual Impacts include those that: 

• affect rare and endangered plants and animals (such as declared rare flora and 

threatened species that are protected by statute); 

• areas within the formal conservation reserve system; 

• important environmental systems and species that are protected under international 

agreements (such as Ramsar listed wetlands); and 

• areas that are already defined as being critically impacted in a cumulative context. 

In quantifying significant residual impacts, Alkina presents a summary of mitigation and 

rehabilitation measures in Table 41 to consider potential residual impacts that may require 

offsets.  While the ESD identified assessing residual impacts in the Flora and Vegetation 

(ESD task 6), Terrestrial Fauna (ESD task 15) Terrestrial Environmental Quality (ESD 

task 25), the latter does not directly represent biodiversity assets and so inferences have 

been considered within the aspects listed.  After applying the mitigation strategies discussed 

in Section 4, and the associated summaries presented in Table 4, no significant residual 

impacts have been identified through this environmental review, which would necessitate the 

implementation of offsets.  These outcomes are presented in the Residual Impact 

Significance Model (Table 42).   
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Table 41: Quantification of Significant Residual Impact Assessment 

Great Southern Landfill Development 

Existing environment 
/ impact 

Mitigation Significant 
residual 
impact 

Offset calculation methodology 

 Avoid and minimise Rehabilitation type Likely rehabilitation 
success 

 Type  Risk Likely 
offset 
success 

Time 
lag 

Offset 
qualifica
tion 

Clearing up to 6 ha of native vegetation within a development envelope of 136.83 ha 

The Development 
Envelope identifies 
the extent of the 
proposal and 
encompasses the 
footprint with a 
management buffer. 

The development 
footprint covers 
84.08 ha of which 
82.78 ha is cleared 
land (pasture / 
cropping) with 
isolated paddock 
trees, the condition 
of which has been 
described as 
‘completely 
degraded’ (i.e. 
98.55%); 1.26 ha of 
native vegetation of 
varying condition 
from ‘degraded’ (63 
%) to ‘very good’ 
which is principally 
associated with road 
improvements. 

The landfill design layout 
and siting of infrastructure 
on cleared land has 
purposefully avoided native 
bushland where possible.  
This is reflected in the 
shape of the Development 
Envelope. 

Infrastructure will be 
primarily located on 
degraded (cleared with 
isolated native paddock 
trees) areas identified to 
have limited environmental 
value / highly disturbed 
fauna habitat (as supported 
by multiple biological 
investigations).  

Facility access will largely 
use / upgrade existing 
infrastructure to minimise 
additional  disturbance. 

Site management 
strategies and plans will be 
implemented to manage 
the risk to flora and 
vegetation, including fire 

The landfill area will be 
returned to agriculture 
(grazing and cropping) 
upon completion of 
landfilling activities.  

Completed landfill areas 
will be capped 
progressively to the final 
landform geometry.  This 
will be in accordance with 
an approved engineering 
design, and constructed 
under a quality assurance 
programme.  

Revegetation on the 
capped landfill areas will 
involve reseeding with 
shallow rooted species 
(as part of typical 
agricultural practice) to 
protect the capping liner.  
The capping soil and 
topsoil will likely be 1 m 
thick with suitable grades, 
diversions and bunds to 
manage runoff (mitigate 
erosion). 

Specialists will be 
engaged in the 
capping design to 
ensure long-term 
site stability.  The 
construction of the 
capping liner will be 
done under third 
party quality 
assurance 
programs to the 
satisfaction of the 
environmental 
regulator.  This will 
provide confidence 
of success. 

Landfill gas 
specialists 
(experienced 
operators) will also 
be engaged for 
landfill gas 
management to 
minimise 
greenhouse gas 
footprint, using 
techniques 

No      
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Great Southern Landfill Development 

Existing environment 
/ impact 

Mitigation Significant 
residual 
impact 

Offset calculation methodology 

 Avoid and minimise Rehabilitation type Likely rehabilitation 
success 

 Type  Risk Likely 
offset 
success 

Time 
lag 

Offset 
qualifica
tion 

74% of the area 
(within 10 km radius 
around the proposal) 
is still covered by 
native vegetation. 

The native 
vegetation on the 
proposal site is 
common in the area. 

 

(bushfire and landfill fire), 
weeds, topsoil, leachate 
and surface water / 
sediment management.  

Redundant infrastructure 
will be decommissioned 
and removed.  The land 
will be reshaped to 
surrounding contours to 
achieve closure 
objectives. 

Any contaminated soils 
will be remediated, where 
required, to a level fit for 
purpose for post-closure 
land use. 

The final landform will be 
stable and graded to 
reduce erosion risk, with 
maintenance undertaken 
as required. 

Monitoring revegetation 
for erosion control, 
leachate, landfill 
subsidence and stability, 
landfill gas and ambient 
groundwater quality will 
continue for as long as 
hazards remain (e.g. 30 
years, if required), and 
managed to ensure no 
legacy issues remain. 

demonstrated to be 
successful. 

Seeding of areas is 
often undertaken 
on agricultural 
properties with 
good success; this 
is expected to be 
no different. 

On-going 
monitoring and 
reporting will 
continue to the 
satisfaction of the 
environmental 
regulator; ensuring 
the environmental 
risk is negligible. 
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Great Southern Landfill Development 

Existing environment 
/ impact 

Mitigation Significant 
residual 
impact 

Offset calculation methodology 

 Avoid and minimise Rehabilitation type Likely rehabilitation 
success 

 Type  Risk Likely 
offset 
success 

Time 
lag 

Offset 
qualifica
tion 

Significant fauna 
(black cockatoo) 
habitat – 331 Black 
cockatoo habitat 
trees were identified 
within the 
development 
footprint (mostly 
isolated paddock 
trees); none contain 
suitable nesting 
hollows; 13 contain 
unsuitable hollows 
and 318 are without 
hollows. 

While black 
cockatoos may 
periodically forage in 
the area, there is no 
evidence of roosting 
(nearest recorded 
site is 16 km away) 
and there is 
significant remnants 
bushland in the area 
providing suitable 
habitat.  Associated 
clearing does not 
represent significant 
foraging habitat, or 
habitat critical to the 

As well as those identified 
above, the following also 
apply: 

Several surveys have been 
done to verify habitat use 
(nesting hollows, roosting 
and feeding trees). 

The footprint specifically 
avoids trees with potential 
breeding hollows with 
exclusion zones to be 
maintained near trees with 
potentially suitable hollows.   

Black cockatoo habitat 
trees will again be checked 
for nesting activity before 
any clearing is done.  

Wastes will be covered and 
compacted (fire, odour, 
feral animal, litter risk 
control).  

As well as the 
rehabilitation described 
above and in Section 4 of 
the ERD, the following 
also apply: 

Alkina will plant 330 
native tree seedlings to 
provide future black 
cockatoo habitat and 
replacing aging 
vegetation on the 
property.  Planting will 
commence within 3 years 
of commencement of 
landfill activities.  
Revegetation efforts will 
be monitored and 
supplemented with 
additional plantings if 
required to ensure 
success, supported by 
weed control.  The 
seedlings will be grown at 
a suitable nursery. 

Alkina will also place / 
arrange placement of 20 
nesting tubes / boxes 
within remnants on Lot 
4869 to provide additional 
nesting sites (in 

Industry standard 
revegetation 
techniques will be 
utilised, and 
expertise sought, if 
required to ensure 
success. 

Revegetation 
success will be 
increased with 
areas to be 
prepared prior to 
seedling planting 
(e.g. scalping, 
ripping) with weed 
control.  

 Planting will take 
place in the winter 
months when soil 
moisture levels will 
allow root 
development during 
favourable 
conditions.   
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Great Southern Landfill Development 

Existing environment 
/ impact 

Mitigation Significant 
residual 
impact 

Offset calculation methodology 

 Avoid and minimise Rehabilitation type Likely rehabilitation 
success 

 Type  Risk Likely 
offset 
success 

Time 
lag 

Offset 
qualifica
tion 

existence of the 
species. 

consultation with a 
community organisation 
e.g. Birdlife Australia). 

Declared rare flora 
(DRF) 

No DRF or associated 
habitat was identified within 
or near the development 
footprint during multiple 
biological field surveys, or 
its impact zone. 
 

N/A N/A No      

Priority flora 

A P2 species was 
identified along the 
GSH road reserve in 
two locations; each 
consisting of more 
than 30 individuals.   

A potential P4 
specimens was 
identified at three 
locations within the 
survey area; one on 
the GSH and two 
near the access road 
(which passes 
through the 
conservation notice 
bushland). Other 
individuals were 
opportunistically 

The P2 species is within 
the Development Envelope 
on the south side of the 
GSH but is outside the 
development footprint.  
Based on current MRWA 
approvals / requirements, 
the taking of these 
individuals will be avoided. 

The existing property 
access road alignment 
through bushland will also 
be used for the landfill.  The 
access road will be sealed 
(min 4m wide) with 
shoulders and drains 
developed for surface water 
management (meaning 
very limited widening 
requirements).  

Priority species do not 
convey a high level of 
conservation significance, 
and often associated with 
poorly known populations 
(data deficient). 

Based on the low number 
of individuals potentially 
impacted and the 
conservation status, no 
specific rehabilitation 
measures are proposed 
for Priority flora species.   

N/A No      
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Great Southern Landfill Development 

Existing environment 
/ impact 

Mitigation Significant 
residual 
impact 

Offset calculation methodology 

 Avoid and minimise Rehabilitation type Likely rehabilitation 
success 

 Type  Risk Likely 
offset 
success 

Time 
lag 

Offset 
qualifica
tion 

identified in the 
conservation 
bushland outside the 
survey area, which 
also provides 
described habitat for 
this species.  Two 
individual plants may 
be impacted by the 
access road 
upgrade. 

 Disturbance will be of a 
short-term nature 
associated with earthworks. 

Threatened 
ecological 
communities (TEC) 

No TEC is identified within 
proximity of the 
development.  The nearest  
ecological community 
(listed as P3 in WA) but as 
critically endangered by the 
Commonwealth is located 
east in the Avon Wheatbelt 
IBRA region (outside the 
modelled area – different 
geomorphology, soils and 
associated regional 
vegetation patterns) 

N/A N/A No      

 

Wetlands and 
waterways – Thirteen 
Mile Brook passes 
near the proposed 
development.   

There is no significant 
wetlands within the vicinity 
of the proposal, or impact 
zone that would require 
avoidance or mitigation. 

Rehabilitation initiatives 
mentioned in sections 
above will apply, 
including: 

With engineered 
design and quality 
assurance 
programmes, the 
containment 
system will, under 

No      



    Great Southern Landfill Proposal 

 

258 
 

Great Southern Landfill Development 

Existing environment 
/ impact 

Mitigation Significant 
residual 
impact 

Offset calculation methodology 

 Avoid and minimise Rehabilitation type Likely rehabilitation 
success 

 Type  Risk Likely 
offset 
success 

Time 
lag 

Offset 
qualifica
tion 

The foreshore is 
described as 
degraded and salt-
affected in recent 
biological surveys. 

Mitigation measures to 
protect waterways (Thirteen 
Mile Brook) include: 

Leachate containment 
infrastructure (landfill and 
leachate ponds) have been 
designed by suitably 
qualified landfill engineers 
based on site investigations 
and conditions in using best 
practice to ensure stability 
and long-term containment.   

Construction will be 
evidenced by a third party 
construction quality 
assurance programme; this 
will include material testing 
and leakage testing.   

Leakage detection systems 
will also be installed to 
inform contingency 
initiatives.  

The design will include a 
compacted clay sub-base, 
a composite lining system 
(GCL, HDPE and protection 
geotextile) and leachate 
drainage layer (for the 
landfill).  Leakage detection 

Alkina is also committed 
to rehabilitation works 
(restoring riparian 
vegetation along the 
banks of the Thirteen Mile 
Brook on the property to 
reduce sediment loss and 
improve water quality) in 
the catchment with local 
river-care groups. 
Seedlings will be grown at 
a suitable nursery. 

Foreshore rehabilitation 
will be monitored 
(including survival rates 
and self-propagation). 

 

normal operating 
conditions, not 
result in any 
leakage or 
discharge to the 
environment or 
waterways. 

Rehabilitation of the 
areas consistent 
with approved 
landfill closure 
objectives will 
minimise long-term 
impacts. 

Using standard 
revegetation 
techniques and 
guidance provided 
by specialist 
authorities, high 
levels of success 
can be achieved. 

On-going reporting 
requirements to the 
environmental 
regulator will 
ensure no 
environmental 
hazards will remain 
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Great Southern Landfill Development 

Existing environment 
/ impact 

Mitigation Significant 
residual 
impact 

Offset calculation methodology 

 Avoid and minimise Rehabilitation type Likely rehabilitation 
success 

 Type  Risk Likely 
offset 
success 

Time 
lag 

Offset 
qualifica
tion 

systems will also be 
installed as part of the 
design. 

Leachate levels will be 
managed to minimise 
hydraulic head on the 
landfill liner and minimise 
risk of overflowing by 
maintaining a 500 mm 
freeboard. 

Stormwater and sediment 
management systems (e.g. 
bunds, diversions, rip-rap, 
maintaining suitable 
grades) to control overland 
flows and prevent 
unnecessary contamination 
of runoff with any 
contaminants (e.g. 
leachate, hydrocarbons and 
sediments).  

A 2 m separation distance 
will be maintained between 
the base of the containment 
infrastructure and 
groundwater levels.  

An interceptor drain will 
also be installed where 
required to ensure this.  

after site closure 
and rehabilitation. 
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Great Southern Landfill Development 

Existing environment 
/ impact 

Mitigation Significant 
residual 
impact 

Offset calculation methodology 

 Avoid and minimise Rehabilitation type Likely rehabilitation 
success 

 Type  Risk Likely 
offset 
success 

Time 
lag 

Offset 
qualifica
tion 

The water quality of the 
interceptor drain will 
periodically be tested prior 
to any environmental 
release.   

Modelling has also been 
undertaken to establish the 
risk to the Brook. 

Any leakage will result in 
activation of contingency 
measures.  Ambient 
groundwater quality will 
also be tested periodically 
to ensure environmental 
values are not 
compromised. 
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Table 42: Residual Impact Significance model 

Part IV 
Environmental 
Factors 

Vegetation and flora 
 

 

   Terrestrial fauna 
 

Part V Clearing 
Principles 

Clearing 
Principle (c) 
Rare flora 

Clearing 
Principle (d) 
TEC’s 

Clearing 
Principle (e) 
Remnant 
vegetation 

Clearing 
Principle (f) 
Wetlands and 
waterways 

Clearing 
Principle (h) 
Conservation 
areas 

Clearing 
Principle (a) 
High biological 
diversity 

Clearing Principle (b) 
Habitat for fauna 

Significant 
impacts that will 
require an offset 

Nil  Nil  Nil Nil Nil Nil Nil 

Significant 
impacts that may 
require an offset 

Nil  Nil  Nil Nil Nil Nil Nil 

Residual impacts 
that are not 
significant 

Nil, no declared 
rare flora have 
been recorded 
for the proposal 
area. Individual 
P4 plants (~2) 
may be taken / 
disturbed as part 
of access road 
upgrade through 
the covenanted 
bushland area.  
The associated 
earthworks is 
anticipated to be 
a one-off event 
and minimal. 

Residual impacts 
to rare / priority 
flora are not 

No TECs have 
been identified 
within the 
proximity of the 
proposal site, 
hence no 
residual impacts 
are anticipated 
that would 
require offsets. 

Up to 6 ha of 
native vegetation 
will be cleared – 
a combined total 
of primarily 
isolated and 
scattered 
paddock trees 
within the 
proposal 
footprint on Lot 
4869.  Lot 4869 
cover ~1157 ha,  
which includes ~ 
526 ha of 
remnant 
bushland.   

The siting of 
infrastructure is 
within a cleared 
agricultural 
landscape, 

There are no 
wetlands of 
significance 
within the impact 
area of the 
proposal.  
Thirteen Mile 
Brook passes 
near the 
development 
(~310 m from 
the leachate 
pond and ~350 
m from the 
landfill).  The 
Thirteen Mile 
Brook has been 
assessed to be 
degraded. 

No direct 
discharge or 
emissions will 

There are 
several 
conservation 
reserves within 
the area but 
these are not 
within the impact 
zone of the 
development.  
The 
development will 
not increase 
edge effects to 
the conservation 
estate and are 
located in 
different 
catchments. 

The proposal will 
also not impact 
existing wildlife 

Biological 
surveys for the 
site have 
identified that the 
areas on which 
the proposal 
infrastructure will 
be sited has low 
conservation 
value.  The 
vegetation types 
on the property 
are common in 
the areas. 

Residual impacts 
are not 
significant. 

Fauna habitat within 
the development 
area is described to 
be of low value; 
cleared agricultural 
land. 

While the proposal 
contains 
conservation 
significant black 
cockatoo habitat, 
and they may 
periodically forage in 
the area, surveys 
have not identified 
nesting or roosting 
activities in the area.  
Habitat trees with 
potential hollows are 
not within the 
development 
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considered 
significant. 

which has been 
described as 
completely 
degraded (98.55 
%).  The broad 
vegetation type 
on the property 
is well 
represented 
locally and 
regionally. 

The extent of 
native vegetation 
representation 
within a 10 km 
radius of the 
development is 
over 31,300 ha 
(74 % of the 
area).  Clearing 
will represent 
less than 0.02%.  
Given the 
condition of the 
development 
footprint area, 
any residual 
impacts are not 
significant, nor 
are offsets 
identified as 
necessary. 

take place to the 
Thirteen Mile 
Brook.   

Crossing of the 
Thirteen Mile 
Brook will be at 
an existing 
crossing site. 

Based on the 
design of the 
containment 
infrastructure, 
leakage 
detection 
systems, 
leachate and 
surface water 
management 
initiatives, which 
include 
rehabilitation of 
the degraded 
foreshore, the 
risk to the Brook 
and any residual 
impacts are not 
significant, and 
will not require 
offsets. 

corridors in the 
area. 

Surveys have 
already identified 
the presence of 
feral animals, 
and strategies 
have been 
identified to 
manage these to 
ensure numbers 
do not increase 
as a 
consequence of 
the proposal. 

The impacts to 
conservation 
estate are not 
significant, 
without the need 
for offsets. 

 

footprint (purposely 
avoided).   

Given the extent of 
similar vegetation in 
the area (including 
over 46,000 ha in the 
adjoining Wandoo 
NP, the clearing 
does not represent 
significant foraging 
habitat, or is critical 
to the existence of 
any of the black 
cockatoo species. 

Planting of 330 trees 
(future habitat trees) 
on the property will 
replace habitat trees 
potentially impacted 
by the development. 
Proposed placement 
of Nesting boxes / 
tubes on suitable 
trees on the property 
will supplement 
potential breeding 
sites. 

Residual impacts to 
fauna habitat is low, 
with no offsets 
required. 
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7 MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE 

 

The proposed activity will not impact on any MNES and no referrals have been identified as 

necessary. 

 

 

8  HOLISTIC ENVIRONMENTAL ASSESSMENT 

This section provides a holistic assessment of the potential impacts of the proposal on the 

whole environment, describing the connections and interactions between the environmental 

factors  relevant to the proposal  and discusses predicted outcomes in relation to the 

environmental principles and the EPA’s environmental objectives. 

The key environmental factors identified relate to assessment of the potential impacts of the 

proposal  

 to flora and vegetation associated with any clearing (Section 4.2);  

 to black cockatoos (Section 4.3);  

 of feral animals on biodiversity (Section 4.3);  

 to land (terrestrial) and inland waters should leachates not be contained within the 

critical infrastructure (Section 4.4 and 4.5); and  

 to the social surroundings (Section 4.6).   

The landfill proposes no discharges to the environment.  Each section has identified control 

measures through a hierarchy of avoidance, minimisation and rehabilitation strategies to 

manage fugitive emissions and impacts.  The application has also been considered against 

the environmental principles (Section 4.1). 

The proposed GSL will be located in a rural setting on the western boundary of the Shire of 

York, 80 km east of Perth and approximately 20km west of the town of York.  The Shire of 

York currently does not have an active landfill and relies on the Shire of Northam to accept 

its waste in an unlined facility 800 m away from the Avon River.  Other local Shires also rely 

on this arrangement.  The proposed landfill provides an environmentally acceptable 

alternative option in the region, while also providing local employment opportunities.   

The selection of the proposed landfill location has considered the size of the property, the 

ability to retain suitable protective / mitigation buffers to sensitive receptors, soils and 

hydrogeology of the site; low and manageable environmental risk and transport logistics.  

The undesirable underlying geology of the Swan Coastal Plain (porous sands) and reliance 

on groundwater to meet the Perth metro and WA regional needs, as well as urban pressures 

do not present suitable options within the Perth metro. 

Previous strategic waste infrastructure planning commissioned by the Waste Authority in 

2012 identified a shortfall in properly contained landfill space (e.g. estimated 20 – 60 M 

tonnes of landfill capacity needed by 2050).  The proposed landfill could receive up to 

250,000 tpa of Class II / III waste.  It is anticipated to have a lifespan of 28 years, subject to 

incoming volumes. The waste materials proposed to be landfilled at the facility from the 



    Great Southern Landfill Proposal 

 

264 
 

company’s affiliated resource recovery plants in the Perth have already undergone a sorting 

and recovery process as part of the waste management hierarchy, resulting in only the 

residual waste being sent to the landfill. 

The landfill containment infrastructure has been designed by a reputable international 

company with vast experience in the industry with consideration to extensive site-specific 

environmental investigations.  A composite lined system with multiple barriers (engineered 

low permeable sub-base, a geosynthetic clay liner, and a HDPE liner protected with a 

protective geofabric will be installed to avoid and mitigate risk to environmental values.  An 

independent, comprehensive quality assurance programme will oversee the containment 

infrastructure construction and liner installation. 

The nearest residence is more than 1.8 km from the development footprint.  The 

development footprint will be on cleared agricultural land that has numerous scattered and 

isolated paddock trees within the footprint that will be cleared (combined total of <6 ha).  The 

surrounding area is well vegetated (74 % within a 10 km radius around the facility). The 

vegetation in the area is common and no threatened flora species were identified.  There are 

also no threatened ecological communities within the vicinity that could be impacted by the 

development.  The clearing associated with the proposal was also considered against the 

clearing principles identified in Schedule 5 of the EP Act, and were determined to not be at 

variance with these. 

The fauna habitat value in the main development area is low (based on the historic clearing 

for agriculture), however the mature trees provide habitat for endangered black cockatoos.  

Surveys were done to verify black cockatoo presence.  No habitat tree with a hollow suitable 

(or potentially suitable) for black cockatoos was found in the development footprint through 

active avoidance in site infrastructure placement planning.  There is no also evidence of 

black cockatoos roosting in the area.  While it is anticipated that black cockatoos will visit the 

area periodically, the area within the development footprint is not critical to their survival.  A 

baseline feral animal survey was completed and, as expected fox, pig, rabbit and cat 

presence was recorded, which is typical of the agricultural landscape in the region.  The 

presence of these feral animals does not pose additional risk to environmental values in the 

area with the proposed management strategies identified in the review. 

The ephemeral Thirteen Mile Brook and an un-named sub-tributary pass near the 

development.  Water quality varies, depending on the season.  The area is at risk 

salinization and the foreshore is described as degraded and there is visual evidence of salt 

scalding along the foreshore.  Ground water levels vary in the landfill area, with periodic 

seepage from the land into the Brook.  The Brook flows > 41 km before entering the Avon 

River near Spenser’s Brook.  The groundwater quality  in the subcatchment is poor (brackish 

and acidic) and there is no identified current users of this water.  The Helena River 

catchment (within the ~46,000 ha WNP) forms part the Mundaring Weir catchment is in the 

neighbouring. catchment. There is no paleo-channel linking these two catchments and 

therefore any potential leachate discharge from the infrastructure will not impact the drinking 

water catchment.   

An independent peer review hydrogeological characterisation has been completed.   Overall, 

the characterisation of the site, the risk assessment, and the proposed mitigation measures 

are considered sufficient and appropriate, validating the low risk and acceptability of the 

proposal on inland waters.  DWER (then DER) also determined the environmental risk to be 

acceptable with regulatory controls when it granted a works approval for the proposed landfill 

under Part V of the EP Act in 2016. 
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The impact on social surroundings was also completed.  As part of this, noise, litter, dust, 

odour, landfill gas, visual amenity, heritage values, and traffic were all investigated.  The 

separation distance to sensitive receptors are adequate to mitigate any emissions.  

Increased traffic congestion on the Great Southern Highway was found to be minimal and as 

part of the proposal, the site entry /egress point at the Great Southern Highway is proposed 

to be upgraded with an acceleration lane and by-pass lane to minimise disruption.   

Overall, the proposed landfill proses a low or acceptable level of risk to the environment.  

This acceptability is also supported by the previous granting of a works approval under Part 

V of the EP Act for the proposed landfill, and planning approvals. 
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10   APPENDICES 

All the following Appendix documents are provided separately, otherwise link to access 

provided. 

APPENDIX 1:  LANDFILL PROPOSAL AND DESIGN 
Appendix 1.1_Golder 2017a_Supporting Geotechnical Information 

Appendix 1.2_Golder 2017b_Technical Specification 

Appendix 1.3_Golder 2017c_Design Report 

Appendix 1.4_Golder 2017d_GSL CQA for Cell 1 of tender (being the Quality Assurance 

Plan) 

Appendix 1.5_Golder 2017g_Summary of landfill stability assessment (with attachments as 

separate reports) 

Appendix 1.6_Golder 2017k_ Landfill Works Approval supplementary information 

Appendix 1.7_Golder 2017h_Summary of topsoil handling and sediment management 

Appendix 1.8_EPA 2013_Advice regarding Environmental Protection Act Part IV Referral 

(being: Notice under Section 39A(3) Referral advice for the Allawuna Class 3 Landfill Facility 

dated 8 July 2013.  Environmental Protection Authority, Perth). 

Appendix 1.9_SWIPP Hyder_Presentation_24_October 

Appendix 1.10_Golder 2020_Stability assessment of ponds and dam 

 

APPENDIX 2:  FLORA AND FAUNA 
Appendix 2.1_2020.02.06_IBSA_Flora_and_Vegetation 

Appendix 2.2_2020.02.06_IBSA_Black_Cockatoo 

Appendix 2.3_2020.02.06_IBSA_Feral_fauna 

Appendix 2.4_DSEPAC 2013_Advice_Regarding_Tree_Clearing 

Appendix 2.5_DWER 2018_CPS 7656_1 – letter and prelim report (being GSL clearing 

application for works approval area assessment) 

Appendix 2.6_Emerge 2020a_ Flora and Vegetation Assessment 

Appendix 2.7_Emerge 2020b_Base Feral animal survey 

Appendix 2.8_Emerge 2020c_ Black cockatoo habitat assessment 

Appendix 2.9_ENV fauna and flora assessment GSH roadside assessment 

Appendix 2.10_ENV Allawuna Landfill Vegetation and Fauna Assessment – see link: 

https://www.der.wa.gov.au/images/documents/our-work/consultation/allawuna/Appendix_K_-

_Vegetation_and_Fauna_Assessment_Report.pdf 

Appendix 2.11_Golder 2018_Tree survey for clearing permit application 

https://www.der.wa.gov.au/images/documents/our-work/consultation/allawuna/Appendix_K_-_Vegetation_and_Fauna_Assessment_Report.pdf
https://www.der.wa.gov.au/images/documents/our-work/consultation/allawuna/Appendix_K_-_Vegetation_and_Fauna_Assessment_Report.pdf
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Appendix 2.12_Soil Conservation Notice_Lot 4869 

Appendix 2.13_Golder 2017o_Supporting flora and fauna information 

Appendix 2_14_2013 Commissioner advice on soil covenant clearing 

 

APPENDIX 3: HYDROLOGY AND HYDROGEOLOGY 
Appendix 3.1_Golder 2017e_Hydrogeological Site Characterisation 

Appendix 3.2_Golder 2017f_Surface Water Management Review 

Appendix 3.3_Golder 2017j_York proposed landfill site_water level gauging and sampling 

event 

Appendix 3.4_Golder 2019a_Geochemical risk characterisation 

Appendix 3.5_Golder 2019c_Inland waters - Hydrogeochemical conceptualisation and 

contingency planning 

Appendix 3.6_Golder 2019d_GSL Leachate Pond Sizing with HELP model (attached) 

Appendix 3.7_SRK 2019Peer review of hydrogeological site characterisation and mitigation 

 

APPENDIX 4: LANDFILL GAS 
Appendix 4.1_Golder 2017i_Gas assessment review 

Appendix 4.2_Golder 2019b_Landfill GHG assessment 

 

APPENDIX 5: SOCIAL SURROUNDINGS 
Appendix 5.1_AHIS_Site 3758_Helena River 

Appendix 5.2_Golder 2017i_Review of air_noise_dust and management plans (various 

plans included) 

Appendix 5.3_Golder 2017m_Summary of Heritage 

Appendix 5.4_Shawmac 2019_Great Southern Landfill_Traffic Impact Statement 

Appendix 5.5_State Heritage_St Ronan’s Well 

Appendix 5.6_Larry Smith Planning_Allawuna Farm_2013 

Appendix 5.7_Larry Smith Planning_supplementary information_Allawuna Farm_2015 

Appendix 5.8_Golder 2017n_Social risk assessment 
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APPENDIX  6: MANAGEMENT PLANS 
Appendix 6.1_Alkina 2019a_Great Southern Landfill Management Plan 

Appendix 6.2_Alkina 2019b_Feral Animal Management Plan 

Appendix 6.3_Golder 2019e_GSL Rehabilitation 

 

APPENDIX 7: STAKEHOLDER ENGAGEMENT 
Appendix 7.1_2019 EPA letter confirming peer review selection Great Southern Landfill – 

ESD work requirement 

Appendix 7.2_DPIRD 20209.  Letter to Alkina from Department of Primary Industries and 

Regional Development relating to biosecurity date, 17 February 2020. 

Appendix 7.3_Great Southern Letter from DWER relating to use of risk assessment 

framework 

Appendix 7.4_2020 EPA approval for s43A amendment, dated February 2020 

Appendix 7.5_ Extract RAR Agency submissions Aboriginal Heritage 

Appendix 7.6 MRWA letter relating to GSH intersection upgrade 

Appendix 7.7_Response to EPA comments on draft ERD (June 2020) 

Appendix 7.8_DBCA advice on feral animal exclusion 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


