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      Mid-West/Wheatbelt Joint Development Assessment Panel  

Agenda 
 
 

Meeting Date and Time:  20 December 2019, 9:00 AM 
Meeting Number:   MWWJDAP/46  
Meeting Venue:    Department of Planning, Lands and Heritage 
    140 William Street, Perth via Teleconference  
 
Attendance 

 
DAP Members 
 
Mr Paul Kotsoglo (Presiding Member) 
Ms Samantha Thompson (A/Deputy Presiding Member) 
Mr Justin Page (A/Specialist Member) 
Cr Frank Johnson (Local Government Member, Shire of Gingin) 
Cr Jan Court (Local Government Member, Shire of Gingin) 
 
Officers in attendance 
 
Mr James Bayliss (Shire of Gingin) 
Mr Matthew Tallon (Shire of Gingin) 
 
Minute Secretary  
 
Ms Adele McMahon (DAP Secretariat) 
 
Applicants and Submitters  
 
Mr Julius Skinner (Thomson Geer) 
Mr Richard Rudas (Fernview Environmental Pty Ltd) 
Mr Tom Rudas (Fernview Environmental Pty Ltd) 
 
Members of the Public / Media 
 
Nil  
 
1. Declaration of Opening 

 
The Presiding Member declares the meeting open and acknowledges the traditional 
owners and pay respects to Elders past and present of the land on which the meeting is 
being held. 
 

2. Apologies 
 

Mr Andrew Mack (Specialist Member) 
 

3. Members on Leave of Absence 
   
         Nil 
 

https://www.dplh.wa.gov.au/about/development-assessment-panels/daps-agendas-and-minutes
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4. Noting of Minutes 
 

Signed minutes of previous meetings are available on the DAP website. 
 

5. Declarations of Due Consideration 
 
Any member who is not familiar with the substance of any report or other information 
provided for consideration at the DAP meeting must declare that fact before the meeting 
considers the matter. 

 
6. Disclosure of Interests 

 
Nil 
 

7. Deputations and Presentations 
  

7.1 Mr Julius Skinner (Thomson Geer) & Mr Tom Rudas (Fernview Environmental 
Pty Ltd) presenting in support of the application at 9.1. The presentation will 
provide a brief summary regarding the application and an update regarding the 
status of works for substantial commencement, and be available to answer any 
queries from the MWWJDAP members. 

  
The Shire of Gingin may be provided with the opportunity to respond to questions of the 
panel, as invited by the Presiding Member.  

 
8. Form 1 – Responsible Authority Reports – DAP Applications 

  
Nil    
  

9. Form 2 – Responsible Authority Reports – Amending or cancelling DAP 
development approval 
  

9.1 Property Location: Lot 98 Wannamal Road South, Cullalla 
 Development Description: Class 2 landfill associated infrastructure 
 Proposed Amendment: Form 2.2 - Extension of Time for substantial 

commencement 
 Applicant: Fernview Environmental Pty Ltd 
 Owner: Fernview Environmental Pty Ltd Richard Rudas 
 Responsible Authority: Shire of Gingin 
 DAP File No: DAP/15/00918 

 
10. Appeals to the State Administrative Tribunal 

   
Nil 

 
11. General Business / Meeting Closure 

 
In accordance with Section 7.3 of the DAP Standing Orders 2017 only the Presiding 
Member may publicly comment on the operations or determinations of a DAP and other 
DAP members should not be approached to make comment. 
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Form 2 - Responsible Authority Report 
(Regulation 17) 

 
Property Location: Lot 98 Wannamal Road South, Cullalla 
Development Description: Proposed Class II Landfill Site Comprising of 10 Cells 

and Associated Infrastructure  
Proposed Amendments: Extension of time to substantially commence 

development  
DAP Name: Mid-West Wheatbelt JDAP 
Applicant: Richard Rudas (Fernview Environmental Pty Ltd) 
Owner: Fernview Environmental Pty Ltd 
Value of Amendment: $39 million 
LG Reference: BLD/3719 – P1913 
Responsible Authority: Shire of Gingin 
Authorising Officer: James Bayliss – Acting Manager of Statutory Planning  
DAP File No: DAP/15/00918 
Report Date: 11 December 2019 
Application Received Date:  6 November 2019 
Application Process Days:  35 Days 
Attachment(s): Attachment 1 Original MWWJDAP Development 

Approval (DAP/15/00918) 
 
Attachment 2 First extension MWWJDAP 

Development Approval 
(DAP/15/00918)  

 
Attachment 3   Information in support of the first 

extension application; 
 
Attachment 4 Supporting information prepared by 

Applicants consultant; 
 
Attachment 5 Supporting information prepared by 

the Applicant; 
 
Officer Recommendation: 
 
That the Mid-West Wheatbelt JDAP resolves to: 
 
1. Accept that the DAP Application reference DAP/15/00918 as detailed on the 

DAP Form 2 dated 29 October 2019 is appropriate for consideration in 
accordance with Regulation 17 of the Planning and Development 
(Development Assessment Panels) Regulations 2011; 

 
2. Approve the DAP Application reference DAP/15/00918, as detailed on the 

DAP Form 2 dated 29 October 2019, in accordance with Clause 68 of the 
Planning and Development (Local Planning Schemes) Regulations 2015 and 
the provisions of Clause 4.1 of the Shire of Gingin Local Planning Scheme 
No. 9, for the extension of time for the substantial commencement of 
development for a further 6 month period (by 20 July 2020) to the approved 
Class II Landfill Site Comprising of 10 Cells and Associated Infrastructure on 
Lot 98 Wannamal Road South, Cullalla.  
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Amended Conditions 
 
All conditions and requirements detailed on the previous approval (DAP/15/00918) 
granted 20 January 2016 shall remain, with the exception of Condition 11, which is to 
be amended as follows: 

 
“11. Prior to the commencement of the approved use, the Bushfire 

Management Plan shall be revised to comply with the requirements of the 
State Planning Policy 3.7 – Planning in Bushfire Prone Areas (as 
amended) to the satisfaction of the Shire of Gingin.” 

 
Details: outline of development application 
 
Zoning MRS: NA 
 TPS: Special Use Area 5 
Use Class: Special Use 
Strategy Policy: Shire of Gingin Local Planning Strategy 2012 
Development Scheme: Local Planning Scheme No. 9 
Lot Size: 684.4 hectares 
Existing Land Use: General Farming 

 
The subject property is located 16km north east of the Gingin townsite and borders 
Boonanarring Nature Reserve on the western boundary and Wannamal Road South 
on the south eastern boundary. The subject lot has a total area of 684.4 hectares. 
 
The proposed landfill area will occupy approximately 29 hectares of the gross site 
area, with the balance being used for grazing purposes. The proposed facility is 
designed as a staged valley landfill which incorporates an engineered liner and 
capping systems, active landfill leachate and gas management systems. A total of 
ten cells will be constructed with each cell comprising a stage. The proposed landfill 
will also include the following developments: 
 
• Spoil dump area; 
• Leachate pond; 
• Clean water dam; 
• Weigh bridge; 
• Sedimentation dam; 
• Office buildings and car park; 
• Water and fuel storage tanks. 
 
It is estimated that the landfill will have a nominal life of 25 years based on 150,000 
tonnes of waste per annum and will accommodate 6.7 million cubic metres of waste. 
The existing area which is proposed to be used for the landfill is a sloping site 
ranging from the lowest contour of 170m AHD at the south east corner to 200m AHD 
on the north side. On completion, the maximum height of the rehabilitated area is 
expected to be no more than 225m AHD. 
 
Background: 
 
At its meeting on 20 January 2016, the Mid-West Wheatbelt Joint Development 
Assessment Panel (MWWJDAP) granted conditional development approval to 
develop a Class II Landfill Site Comprising of 10 Cells and Associated Infrastructure 
at the subject site. 
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The development approval did not specify by way of a condition the period within 
which substantial commencement of development must occur. This notwithstanding, 
the provisions of the Planning and Development (Local Planning Scheme) 
Regulations 2015 state the following: 
 

“If development approval is granted under clause 68 –  
 

(a) The development must be substantially commenced – 
 

(i)  If no period is specified in the approval - within the period of 2 years 
commencing on the date on which the determination is made” 

 
As such the timeframe for substantial commencement to occur for the development 
approval (DAP/16/00981) issued expired on 20 January 2018.  
 
On 11 April 2018, the proponent applied under Regulation 17 (1) (a) of the Planning 
and Development (Development Assessment Panel) Regulations 2011 (the Regs) to 
extend the time for substantial commencement for a further two (2) years. At its 
meeting on 12 June 2018 the MWWJDAP granted development approval for an 
additional 2 years (expiring on 20 January 2020). 
 
The applicant is now seeking a second extension for the substantial commencement 
period for a further six (6) months (i.e. 20 July 2020) in accordance with regulation 17 
(1) (a) of the Regs. The application does not propose any modifications to the 
previous approval issued by the MWWJDAP. 
 
The following attachments are provided: 
 
Attachment 1 A copy Original MWWJDAP Development Approval (DAP/15/00918) 

and approved plans; 
 

Attachment 2 A copy of the MWWJDAP Development Approval (DAP/15/00918) of 
the first extension dated June 2018; 
 

Attachment 3 
 

Information in support of the first extension application; 

Attachment 4 Supporting information prepared by Thomas Greer Lawyers on behalf 
of the applicant in relation to this second application for extension of 
time of time; 
 

Attachment 5 Supporting information prepared by Fernview Environmental Pty Ltd in 
relation to this second application for extension of time. The 
supporting information includes, amongst other things, the following: 
 

• Ministerial Statement No 1073 (current); 
 

• Works Approval W/6083/2017/1, dated February 2019 issued 
by Department of Water and Environmental Regulation 
(DWER); 

 
• EPBC Act Approval document, dated 24 October 2019. 
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Legislation & policy: 
 
Legislation 
 
Planning and Development Act 2005 
Planning and Development (Local Planning Scheme) Regulations 2015 
Planning and Development (Development Assessment Panels) Regulations 2011 
 
Shire of Gingin Local Planning Scheme No. 9 – Part 3 ‘Special Use Zones’ 
 
Environmental Protection Act 1986 
 
The proposal is a prescribed premises under the Environmental Protection 
Regulations 1987 and the proponent must hold a Works Approval (for construction) 
and a Licence (for operation). 
 
State Government Policies 
 
West Australian Planning Commission State Planning Policy 2.5 – Rural Planning 
Policy 
 
West Australian Planning Commission State Planning Policy 3.7 – Planning in 
Bushfire Prone Areas 
 
West Australian Planning Commission State Planning Policy 4.1 – State Industrial 
Buffer Policy 
 
West Australian Planning Commission State Planning Policy 2 – Environment and 
Natural Resources 
 
State Planning Strategy 2050: Generally encourages waste minimisation and 
resource recovery. It identifies a range of strategically located landfill sites outside of 
the Perth Metropolitan Area, one of which includes the subject site. 
 
Environmental Protection Authority – Guidance for the Assessment of Environmental 
Factors – Separation Distances between Industrial and Sensitive Land Uses. 
 
Local Policies 
 
Nil. 
 
Consultation: 
 
Public Consultation 
 
The development has previously been approved on the site and all relevant matters 
were considered as part of the original development process in which the 
MWWJDAP resolved to issue conditional approval. The extension of time in which 
substantial commencement may occur was not advertised to the public as there is no 
material change to the proposal or to the planning framework applicable. 
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Consultation with other Agencies or Consultants 
 
The amendment was not advertised to state agencies as the planning framework 
remains unchanged and the applicant/landowner is required to receive the necessary 
works approval / license from the Department of Water and Environmental 
Regulation (DWER). No other state agencies are identified as being potential 
impacted by this application.  
 
Planning assessment: 
 
This assessment does not seek to duplicate those which have previously been 
undertaken in relation to the original application and the first extension application.  
This is due to the application being entirely consistent with that previously assessed, 
and that no material change to the planning framework has been identified by the 
officer. 
 
This application is proposing an extension of time to allow for substantial 
commencement of works previously approved, for an additional 6 months (i.e. 20 
July 2020). 
 
In considering whether the extension of time to allow for substantial commencement 
of works should be granted, the following matters have been identified as relevant 
planning considerations: 
 

1. Whether the planning framework has changed substantially since the 
development approval was granted; 

 
2. Whether the development would likely receive approval now; and 
 
3.  Whether the proponent has actively and relatively conscientiously 

pursued the implementation of the development approval. 
 
These considerations are addressed below: 
 

1. Whether the planning framework has changed substantially since the 
development approval was granted. 

 
In this instance there have been no identified changes to the planning framework 
applicable to this development. 
 

2. Whether the development would likely receive approval now. 
 

Given the planning framework remains unchanged, and that previous applications for 
the same development have received conditional support, the officer considers that 
conditional support would likely still be recommended if applied for today as a fresh 
application. There is no foreseeable reason that an alternate recommendation should 
be presented for consideration. 
005.2018.00000220.001 

3.  Whether the proponent has actively and relatively conscientiously 
pursued the implementation of the development approval. 

 
Given the nature of the development, the proponent is required to obtain separate 
approvals from various state and federal authorities prior to legally undertaking any 
onsite works.  
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Since 2009 the proponent has navigated a complex regulatory process that has 
resulted in a sequence of approvals expiring and subsequent renewals being lodged. 
Specifically these include Ministerial Statements, Works Approvals, Environmental 
Protection and Biodiversity Conservation Act 1999 (EPBCA Act) Approval and 
Development Approval. 
 
The officer accepts that the proponent has diligently sought to obtain the relevant 
approvals referenced above. Since the first extension approval issued on 12 June 
2018 the following has occurred: 
 

•  On 13 February 2019, Works Approval No.W6083/2017/1 was granted by 
DWER to Fernview, in relation to the Proposed Class II Landfill Site. The 
Works Approval is valid until 12 February 2022, however it should be 
noted that this date relates to completion of construction works as 
opposed substantial commencement. 

 
•  On 24 October 2019 the Department of the Environment and Energy 

(DoEE) issued conditional approval under the EPBC Act, together with a 
covering letter which has effect until 30 June 2055. 

 
The officer notes the development to date has been delayed generally due to the 
inability of the proponent to secure the works approval issued by DWER and EPBC 
Act approval issued by DoEE. Given the above approvals have now been secured, 
commencement of site works are imminent. 
 
The previous development approvals issued by the MWWJDAP imposed 11 
conditions, three (3) of which require satisfying prior to commencement of site works. 
The relevant conditions are outlined below with corresponding officer comments: 
 

“4. Prior to commencement of onsite works, a Stability and Settlement 
Assessment prepared by a suitably qualified professional shall be carried 
out and submitted to the Shire for approval.” 

 
The proponent engaged ‘Allan Watson and Associates’ to undertake a Landfill Batter 
and Stability Assessment that has been submitted to the Shire as per the 
abovementioned condition and has been accepted as appropriate. This condition is 
therefore deemed to be satisfied.  
 

“9.  Prior to commencement of onsite works all outstanding issues and actions 
outlined in the Design Assessment Report prepared by IW Projects must 
be addressed to the satisfaction of the Shire of Gingin, which include the 
following requirements: 

 
•  The Department of Water to review the Local Water Management 

Plan; and 
 
•  Landfill design to be amended to address the following points: 

 
o Consider how the Geosynthetic Clay Liner will achieve adequate 

levels of hydration; 
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o Assess the likelihood of the Geosynthetic Clay Liner clogging the 
Geonet Liner; 

 
o Develop and Mechanism to prevent aggregate entering the 

leachate sumps; 
 
o Review the thickness of the concrete slab in the leachate sumps; 
 
o Consider protection of the sump liner around the perimeter of the 

concrete slab; 
 
o Move concrete slab and leachate extraction riser well away from 

the leak detection sumps; and 
 
o Ensure adequate sealing of all penetrations through the leak 

detection liner system. 
 
All items outlined above have been addressed by the proponent through their 
consultant ‘Bowman and Associates’ as outlined in the document dated 6 January 
2016 which is titled ‘Response to Fernview Landfill Development Design Assessment 
Report’. This condition is therefore deemed to be satisfied. 
 

“11. Prior to the commencement of onsite works, the Fire Management Plan 
shall be revised to comply with the requirements of the State Planning 
Policy 3.7 to the satisfaction of the Shire of Gingin’s Chief Bushfire Control 
Officer.” 

 
The officer notes that the Shire’s Chief Bushfire Control Officer has at no time 
endorsed the proponents Bushfire Management Plan (BMP). The BMP has not been 
revised in accordance with State Planning Policy 3.7 – Planning in Bushfire Prone 
Areas. As such, the officer is unable to clear the abovementioned condition and 
therefore the proponent is unable to commence site works. 
 
Notwithstanding the above, the current BMP is generally considered acceptable by 
the Chief Bushfire Control Officer and any required amendments are not considered 
to be onerous. The officer does consider it appropriate to amend the wording of 
condition 11 to enable the proponent to commence site works to avoid any further 
delays. The amended wording enables the site works to commence concurrent to the 
BMP being revised. 
 
The amended condition 11 is recommended to read as follows: 
 

“11. Prior to the commencement of the approved use, the Fire Management 
Plan shall be revised to comply with the requirements of the State Planning 
Policy 3.7 – Planning in Bushfire Prone Areas (as amended) to the 
satisfaction of the Shire of Gingin.” 

 
Conclusion: 
 
In view of the above assessment, the officer supports the proposed extension of time 
for substantial commencement of development for a further 6 month period (20 July 
2020) to the previously approved Class II Landfill Site Comprising of 10 Cells and 
Associated Infrastructure on Lot 98 Wannamal Road South, Cullalla subject to 
condition 11 being amended.  



















































 

Postal address: Locked Bag 2506 Perth WA   Street address: 140 William Street Perth WA 6000 
Tel: (08) 6551 9919   Fax: (08) 6551 9961   TTY: 6551 9007   Infoline: 1800 626 477 

daps@dplh.wa.gov.au   www.dplh.wa.gov.au 
ABN 68 565 723 484 

 
LG Ref:  LND/574 – P1685 
DAP Ref:   DAP/15/00918 
Enquiries:                 (08) 6551 9919 
 
Mr Moshe Phillips 
LSV Borrello Lawyers 
Level 14, 225 St Georges Terrace 
Perth WA 6000 
 
Dear Mr Phillips 
 
MID-WEST/WHEATBELT JDAP - SHIRE OF GINGIN - DAP APPLICATION - 
LND/574 – P1685 - DETERMINATION 
 
Property Location: Lot 98 Wannamal Road South, Cullalla 
Application Details: Proposed class II landfill site comprising of 10 cells and 

associated infrastructure 
Amendment Details: Extension of time to substantially commence 

development 
 
Thank you for your Form 2.1 Development Assessment Panel (DAP) application and 
plans submitted to the Shire of Gingin on 17 April 2018 for the above-mentioned 
development. 
 
The application was considered by the Mid-West/Wheatbelt JDAP at its meeting held 
on 12 June 2018, where in accordance with the provisions of the Shire of Gingin 
Local Planning Scheme No. 9, it was resolved to approve the application as per the 
attached notice of determination. 
 
Should the applicant not be satisfied by this decision, an application may be made to 
amend or cancel this planning approval in accordance with regulation 17 and 17A of 
the Planning and Development (Development Assessment Panels) Regulations 2011. 
 
Please also be advised that there is a right of review by the State Administrative 
Tribunal in accordance with Part 14 of the Planning and Development Act 2005. Such 
an application must be made within 28 days of the determination, in accordance with 
the State Administrative Tribunal Act 2004. 
 
Should you have any queries with respect to the conditions of approval, please 
contact Mr James Bayliss on behalf of the Shire of Gingin on 9575 5129. 
 
Yours sincerely, 
 

 
  
DAP Secretariat 
 
13 June 2018 
 
Encl. DAP Determination Notice 

Approved Plans 

Cc: Mr James Bayliss 
Shire of Gingin 
 

mailto:daps@dplh.wa.gov.au
file:///C:/Program%20Files%20(x86)/DoP/FASTPlanProd/Temp/Letter/www.dplh.wa.gov.au
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Planning and Development Act 2005 

 
 Shire of Gingin Local Planning Scheme No. 9 

 
Mid-West/Wheatbelt Joint Development Assessment Panel 

 
Determination on Development Assessment Panel  

Application for Planning Approval 
 

Property Location: Lot 98 Wannamal Road South, Cullalla 
Application Details: Proposed class II landfill site comprising of 10 cells and 
associated infrastructure 
Amendment Details: Extension of time to substantially commence development 
 
In accordance with regulation 8 of the Planning and Development (Development 
Assessment Panels) Regulations 2011, the above application for planning approval 
was granted on 12 June 2018, subject to the following: 
 
1. Accept that the DAP Application reference DAP/15/00918 as detailed on the 

DAP Form 2 dated 4 April 2018 is appropriate for consideration in accordance 
with Regulation 17 of the Planning and Development (Development 
Assessment Panels) Regulations 2011; 

 
2. Approve the DAP Application reference DAP/15/00918, as detailed on the 

DAP Form 2 dated 4 April 2018, in accordance with Clause 68 of the Planning 
and Development (Local Planning Schemes) Regulations 2015 and the 
provisions of Clause 4.1 of the Shire of Gingin Local Planning Scheme No. 9, 
for the extension of time for the substantial commencement of development 
for a further two (2) year period to the approved class II landfill site comprising 
of 10 cells and associated infrastructure on Lot 98 Wannamal Road South, 
Cullalla (by 20 January 2020). 

 
All other conditions and requirements detailed on the previous approval 
DAP/15/00918 granted 20 January 2016 shall remain. 
 
Where an approval has so lapsed, no development shall be carried out without further 
approval having first been sought and obtained, unless the applicant has applied and 
obtained Development Assessment Panel approval to extend the approval term under 
regulation 17(1)(a) of the Planning and Development (Development Assessment 
Panels) Regulations 2011. 
 
 



 

Our Ref: JS-17434 
Enquiries: Moshe Phillips 
Direct Line: 9404 9122 
Email: m.phillips@lsvb.com.au 

 
 
11 April 2018 
 
Presiding Member 
Mid-West Wheatbelt (Central) JDAP 
c/o Shire of Gingin 
7 Brockman Street  
GINGIN WA 6503 
 
Email: mail@gingin.wa.gov.au  
 
 

 
Delivery Method: Email 

 

Dear Sir / Madam 

Application for amendment of development approval – Development Approval 
DP/15/00918 

We are instructed by Fernview Environmental Pty Ltd (Fernview), the registered 

proprietor of Lot 98 on Deposited Plan 75926 (Land). 

The Mid-West/Wheatbelt Joint Development Assessment Panel (MWWJDAP) granted a 

development approval in respect of the Land (Development Approval).1 

We are instructed to apply to the MWWJDAP under regulation 17(1) of the Planning and 

Development (Development Assessment Panels) Regulations 2011 (DAP 

                                                
1https://www.planning.wa.gov.au/DAPS/DATA/Regional%20DAPs/Mid-
West%20Wheatbelt%20JDAP/Meeting%20minutes/20160120%20-%20Minutes%20-
%20No%205%20-%20Shire%20of%20Gingin.pdf   

https://www.planning.wa.gov.au/DAPS/DATA/Regional%20DAPs/Mid-West%20Wheatbelt%20JDAP/Meeting%20minutes/20160120%20-%20Minutes%20-%20No%205%20-%20Shire%20of%20Gingin.pdf
https://www.planning.wa.gov.au/DAPS/DATA/Regional%20DAPs/Mid-West%20Wheatbelt%20JDAP/Meeting%20minutes/20160120%20-%20Minutes%20-%20No%205%20-%20Shire%20of%20Gingin.pdf
https://www.planning.wa.gov.au/DAPS/DATA/Regional%20DAPs/Mid-West%20Wheatbelt%20JDAP/Meeting%20minutes/20160120%20-%20Minutes%20-%20No%205%20-%20Shire%20of%20Gingin.pdf
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Regulations), for amendment to the Development Approval to extend the time for 

substantial commencement (Application). 

Please find enclosed – 

(a) a completed DAP Form 2 – ‘Application for amendment or cancellation of a 

Development Assessment Panel determination’; and 

(b) the application fee. 

Note that Fernview is a related entity to Aurigen Group Ltd, who was the applicant at the 

time of obtaining the Development Approval. Fernview as the registered proprietor of 

the Land has chosen to exercise its right to pursue the Application. 

 

Background 

1. The MWWJDAP considered the grant of the Development Approval as part of the 

agenda for its meeting on 20 January 2016 (Agenda).2 

2. The Development Approval was granted for a ‘Class II Landfill’ that comprised of 

10 cells and associated infrastructure (Proposal), subject to 11 conditions, under 

the Shire of Gingin Local Planning Scheme No.9 (Scheme).3 

 

Regulation 17A of the DAP Regulations 

3. Regulation 17(1)(a) of the DAP Regulations provides that:  

‘An owner of land in respect of which a development approval has been 

granted by a DAP pursuant to a DAP application may apply for the DAP 

… to amend the approval so as to extend the period within which any 

development approved must be substantially commenced.’ 

 

4. Regulation 17A(2)(a) goes on to expressly provide that an application under 

subregulation (1): 

‘may be made during or after the period within which the development 

approved must be substantially commenced.’ 

                                                
2https://www.planning.wa.gov.au/daps/data/regional%20daps/mid-
west%20wheatbelt%20jdap/Meeting%20agendas%20and%20papers/20160120%20-
%20Agenda%20-%20No%205%20-%20Shire%20of%20Gingin.pdf   
3https://www.planning.wa.gov.au/LPS/DATA/Local%20Planning%20Schemes/Gingin%20-
%20Shire%20of%20(Scheme%209)/Scheme%20Text.pdf   

https://www.planning.wa.gov.au/daps/data/regional%20daps/mid-west%20wheatbelt%20jdap/Meeting%20agendas%20and%20papers/20160120%20-%20Agenda%20-%20No%205%20-%20Shire%20of%20Gingin.pdf
https://www.planning.wa.gov.au/daps/data/regional%20daps/mid-west%20wheatbelt%20jdap/Meeting%20agendas%20and%20papers/20160120%20-%20Agenda%20-%20No%205%20-%20Shire%20of%20Gingin.pdf
https://www.planning.wa.gov.au/daps/data/regional%20daps/mid-west%20wheatbelt%20jdap/Meeting%20agendas%20and%20papers/20160120%20-%20Agenda%20-%20No%205%20-%20Shire%20of%20Gingin.pdf
https://www.planning.wa.gov.au/LPS/DATA/Local%20Planning%20Schemes/Gingin%20-%20Shire%20of%20(Scheme%209)/Scheme%20Text.pdf
https://www.planning.wa.gov.au/LPS/DATA/Local%20Planning%20Schemes/Gingin%20-%20Shire%20of%20(Scheme%209)/Scheme%20Text.pdf
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Condition of substantial commencement 

5. The Development Approval was not subject to an express condition specifying the 

period within which substantial commencement must be achieved for the 

Development Approval not to expire.  

6. In this circumstance – where no substantial commencement period is specified – 

then the period is inferred from the Planning and Development (Local Planning 

Scheme) Regulations 2015 (LPS Regulations). 

7. Clause 71(a)(i) in Schedule 2 (Deemed Provisions) of the LPS Regulations 

states: 

‘(a) the development must be substantially commenced – 

(i) if no period is specified in the approval — within the  period of 2 

years commencing on the date on which the determination is 

made’ 

8. As the Development Approval was granted on 20 January 2016 (Approval Date) 

– then pursuant to the above clause of the Deemed Provisions – the Proposal was 

required to be substantially commenced by 20 January 2018. 

 

Substantial commencement at law 

9. The definition of ‘substantial commencement’ for the purposes of the Scheme, is 

taken from clause 1 of the Deemed Provisions, which is as follows: 

Substantially commenced means that some substantial part of work in 

respect of a development approved under a planning scheme… …has 

been performed. 

10. The definition is consistent with the interpretation of the term by the Courts in 

decisions including decisions of the High Court of Australia in Drummoyne 

Municipal Council v Lebnan (1974) 131 CLR 350 and Day v Pinglen (1981) 148 

CLR 289, which have been applied in all Australian jurisdictions, including by the 

State Administrative Tribunal in Western Australia. 

11. The purpose of ‘substantial commencement’ is to require a development to be 

commenced within a prescribed time because ‘it is undesirable that a developer 

should have available for an indefinite time an approval in respect of a 

development which changing patterns of use or changing community attitudes 
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might, over time render inappropriate. It is in the interests of orderly planning that 

an approval for building or for use, once obtained, should be acted upon or should 

expire, within a reasonable time.’: Fazio v City of Fremantle & Ors (unreported) 

CIV 2314 at 14.4 

 

Relevant considerations for extending time for substantial commencement 

12. The Tribunal’s recent decision in the matter of Georgiou Property 2 Pty Ltd and 

Presiding Member of the Metro West Joint Development Assessment Panel 

[2017] WASAT 138 (Georgiou) set out the determinative issues for extending the 

time for a developer to substantially commence a development. 

13. The determinative issues that the Georgiou decision set out for the extension of a 

development approval’s time for substantial commencement are – 

(a)  whether the planning framework has changed substantially since the 

development approval was granted;  

(b)  whether the development would likely receive approval now; and 

(c)  whether the holder of the development approval has actively and 

relatively conscientiously pursued the implementation of the 

development approval.’ 

 

JDAP and extensions for substantial commencement 

14. A number of Development Assessment Panels (DAP) decisions have determined 

applications to extend the time for substantial commencement, in accordance with 

the determinative issues from Georgiou. 

15. This MWWJDAP – being the Wheatbelt JDAP as it was then – approved an 

application under regulation 17(1)(a) of the DAP Regulations, at its meeting on 3 

September 2014, for an extension of the time for substantially commencing a 

development. In that decision the Wheatbelt JDAP approved the extension of a 

further 3 years, even after the approval had already expired, to provide the 

applicant flexibility in implementing their development.5 

                                                
4http://decisions.justice.wa.gov.au/supreme/supdcsn.nsf/judgment.xsp?documentId=531A22AF2
57D533248256461002FDE63&action=openDocument  
5http://www.planning.wa.gov.au/DAPS/ArchivedDaps/Regional%20DAPs/Wheatbelt%20JDAP/M
eeting%20minutes/20140903%20-%20Wheatbelt%20JDAP%20-%20Minutes%20-
%20No%204%20-%20Shire%20of%20Dandaragan.pdf   

http://decisions.justice.wa.gov.au/supreme/supdcsn.nsf/judgment.xsp?documentId=531A22AF257D533248256461002FDE63&action=openDocument
http://decisions.justice.wa.gov.au/supreme/supdcsn.nsf/judgment.xsp?documentId=531A22AF257D533248256461002FDE63&action=openDocument
http://www.planning.wa.gov.au/DAPS/ArchivedDaps/Regional%20DAPs/Wheatbelt%20JDAP/Meeting%20minutes/20140903%20-%20Wheatbelt%20JDAP%20-%20Minutes%20-%20No%204%20-%20Shire%20of%20Dandaragan.pdf
http://www.planning.wa.gov.au/DAPS/ArchivedDaps/Regional%20DAPs/Wheatbelt%20JDAP/Meeting%20minutes/20140903%20-%20Wheatbelt%20JDAP%20-%20Minutes%20-%20No%204%20-%20Shire%20of%20Dandaragan.pdf
http://www.planning.wa.gov.au/DAPS/ArchivedDaps/Regional%20DAPs/Wheatbelt%20JDAP/Meeting%20minutes/20140903%20-%20Wheatbelt%20JDAP%20-%20Minutes%20-%20No%204%20-%20Shire%20of%20Dandaragan.pdf
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16. The Metro West JDAP (MWJDAP) at its meeting on 5 August 2016, approved an 

extension of time for substantial commencement from 2 years to 4 years.6 The 

reasons that were given in the minutes of that decision were: 

‘There has not been a substantial change to the planning framework and 

sufficient work has been undertaken in the circumstances to effect the 

approval to a point of substantial commencement.’ 

17. The MWJDAP at its meeting on 20 June 2016, approved an extension of time – 

contrary to the recommendation in the responsible authority report – for 

substantial commencement from 2 to 3 years.7 The reasons that were given in the 

minutes of that decision were: 

‘The alternate resolution was moved on the basis that this Form 2 

application is for an extension of time of one year only and contains no 

new or modified design elements.  Due regard was given to the policy 

framework and that the original application was unanimously approved by 

the JDAP which determined, at that time, that it had appropriately 

addressed amenity issues.’ 

18. The Metro South-West JDAP (MSWJDAP) at its meeting on 3 May 2016, 

approved an extension of time for substantial commencement from 2 to 4 years.8 

In the agenda for that MSWJDAP meeting, the responsible authority report stated 

that extending the time from 2 to 4 years for substantial commencement should be 

supported on the basis of the following: 

‘There have not been any significant changes to the applicable planning 

framework that are relevant to this proposal since the issuing of the 

original approval.’9 

                                                
6http://www.planning.wa.gov.au/DAPS/DATA/Metropolitan%20DAPs/Metro%20West%20JDAP/
Meeting%20minutes/20160805%20-%20Minutes%20-%20No%20139%20-
%20City%20of%20Vincent%20-%20City%20of%20Subiaco%20-
%20Town%20of%20Cottesloe.pdf  
7http://www.planning.wa.gov.au/DAPS/DATA/Metropolitan%20DAPs/Metro%20West%20JDAP/
Meeting%20minutes/20160620%20-%20Minutes%20-%20No%20133%20-
%20Town%20of%20Cambridge.pdf   
8http://www.planning.wa.gov.au/DAPS/DATA/Metropolitan%20DAPs/Metro%20South-
West%20JDAP/Meeting%20minutes/20160503%20-%20Minutes%20-%20No%20103%20-
%20City%20of%20Cockburn.pdf   
9http://www.planning.wa.gov.au/daps/data/metropolitan%20daps/metro%20south-
west%20jdap/Meeting%20agendas%20and%20papers/20160503%20-%20Agenda%20-
%20No%20103%20-%20City%20of%20Cockburn.pdf (p5)  

http://www.planning.wa.gov.au/DAPS/DATA/Metropolitan%20DAPs/Metro%20West%20JDAP/Meeting%20minutes/20160805%20-%20Minutes%20-%20No%20139%20-%20City%20of%20Vincent%20-%20City%20of%20Subiaco%20-%20Town%20of%20Cottesloe.pdf
http://www.planning.wa.gov.au/DAPS/DATA/Metropolitan%20DAPs/Metro%20West%20JDAP/Meeting%20minutes/20160805%20-%20Minutes%20-%20No%20139%20-%20City%20of%20Vincent%20-%20City%20of%20Subiaco%20-%20Town%20of%20Cottesloe.pdf
http://www.planning.wa.gov.au/DAPS/DATA/Metropolitan%20DAPs/Metro%20West%20JDAP/Meeting%20minutes/20160805%20-%20Minutes%20-%20No%20139%20-%20City%20of%20Vincent%20-%20City%20of%20Subiaco%20-%20Town%20of%20Cottesloe.pdf
http://www.planning.wa.gov.au/DAPS/DATA/Metropolitan%20DAPs/Metro%20West%20JDAP/Meeting%20minutes/20160805%20-%20Minutes%20-%20No%20139%20-%20City%20of%20Vincent%20-%20City%20of%20Subiaco%20-%20Town%20of%20Cottesloe.pdf
http://www.planning.wa.gov.au/DAPS/DATA/Metropolitan%20DAPs/Metro%20West%20JDAP/Meeting%20minutes/20160620%20-%20Minutes%20-%20No%20133%20-%20Town%20of%20Cambridge.pdf
http://www.planning.wa.gov.au/DAPS/DATA/Metropolitan%20DAPs/Metro%20West%20JDAP/Meeting%20minutes/20160620%20-%20Minutes%20-%20No%20133%20-%20Town%20of%20Cambridge.pdf
http://www.planning.wa.gov.au/DAPS/DATA/Metropolitan%20DAPs/Metro%20West%20JDAP/Meeting%20minutes/20160620%20-%20Minutes%20-%20No%20133%20-%20Town%20of%20Cambridge.pdf
http://www.planning.wa.gov.au/DAPS/DATA/Metropolitan%20DAPs/Metro%20South-West%20JDAP/Meeting%20minutes/20160503%20-%20Minutes%20-%20No%20103%20-%20City%20of%20Cockburn.pdf
http://www.planning.wa.gov.au/DAPS/DATA/Metropolitan%20DAPs/Metro%20South-West%20JDAP/Meeting%20minutes/20160503%20-%20Minutes%20-%20No%20103%20-%20City%20of%20Cockburn.pdf
http://www.planning.wa.gov.au/DAPS/DATA/Metropolitan%20DAPs/Metro%20South-West%20JDAP/Meeting%20minutes/20160503%20-%20Minutes%20-%20No%20103%20-%20City%20of%20Cockburn.pdf
http://www.planning.wa.gov.au/daps/data/metropolitan%20daps/metro%20south-west%20jdap/Meeting%20agendas%20and%20papers/20160503%20-%20Agenda%20-%20No%20103%20-%20City%20of%20Cockburn.pdf
http://www.planning.wa.gov.au/daps/data/metropolitan%20daps/metro%20south-west%20jdap/Meeting%20agendas%20and%20papers/20160503%20-%20Agenda%20-%20No%20103%20-%20City%20of%20Cockburn.pdf
http://www.planning.wa.gov.au/daps/data/metropolitan%20daps/metro%20south-west%20jdap/Meeting%20agendas%20and%20papers/20160503%20-%20Agenda%20-%20No%20103%20-%20City%20of%20Cockburn.pdf
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19. The Metro East JDAP (MEJDAP) at its meeting on 19 June 2014, approved an 

extension of time for substantial commencement from 2 to 4 years.10 In the 

agenda for that MEJDAP meeting, the responsible authority report stated that 

extending the time from 2 to 4 years for substantial commencement was regarded 

as ‘minor’. 

20. A number of other decisions (DAPs or the Tribunal) have also allowed periods for 

substantial commencement longer than 2 years as part of the grant of planning 

approval, recognising that there may be many circumstances that result in a 

longer period being required for substantial commencement.  Examples include 

where the development requires significant detailed engineering work, or requires 

a long lead-time for the purposes of pre-sales, or where the development requires 

further environmental or other approvals that may take time to obtain. 

 

Whether the planning framework has changed substantially since the 

development approval was granted? 

21. The relevant planning framework for the Development Approval and now this 

Application is –  

(a) Planning and Development Act 2005;  

(b) the LPS Regulations; and 

(c) the Scheme. 

22. None of these documents have been subject to a relevant change since the 

Approval Date. On that basis, there is nothing to suggest that the decision making 

process that resulted in the Development Approval would result in any different 

outcome today. 

23. The Scheme has been subject to the following 5 amendments since the Approval 

Date, none of which are relevant – 

(a) Amendment No.11, gazetted on 8 April 2016 (inserted an unrelated 

special use); 

(b) Amendment No.14, gazetted on 8 April 2016 (updated the Scheme 

consistently with the Deemed Provisions); 

                                                
10http://www.planning.wa.gov.au/DAPS/DATA/Metropolitan%20DAPs/Metro%20East%20JDAP/
Meeting%20minutes/20140619%20-%20Metro%20East%20JDAP%20-
%20Minutes%20No%2040%20-%20City%20of%20Swan%20-
%20Shire%20of%20Serpentine%20Jarrahdale.pdf  

http://www.planning.wa.gov.au/DAPS/DATA/Metropolitan%20DAPs/Metro%20East%20JDAP/Meeting%20minutes/20140619%20-%20Metro%20East%20JDAP%20-%20Minutes%20No%2040%20-%20City%20of%20Swan%20-%20Shire%20of%20Serpentine%20Jarrahdale.pdf
http://www.planning.wa.gov.au/DAPS/DATA/Metropolitan%20DAPs/Metro%20East%20JDAP/Meeting%20minutes/20140619%20-%20Metro%20East%20JDAP%20-%20Minutes%20No%2040%20-%20City%20of%20Swan%20-%20Shire%20of%20Serpentine%20Jarrahdale.pdf
http://www.planning.wa.gov.au/DAPS/DATA/Metropolitan%20DAPs/Metro%20East%20JDAP/Meeting%20minutes/20140619%20-%20Metro%20East%20JDAP%20-%20Minutes%20No%2040%20-%20City%20of%20Swan%20-%20Shire%20of%20Serpentine%20Jarrahdale.pdf
http://www.planning.wa.gov.au/DAPS/DATA/Metropolitan%20DAPs/Metro%20East%20JDAP/Meeting%20minutes/20140619%20-%20Metro%20East%20JDAP%20-%20Minutes%20No%2040%20-%20City%20of%20Swan%20-%20Shire%20of%20Serpentine%20Jarrahdale.pdf


LSV BORRELLO LAWYERS 

 

 

18 04 11 - application for amendment to mwwjdap determination - dp-15-00918 7 of 11 

(c) Amendment No.4, gazetted on 31 May 2016 (rezoned reserves); 

(d) Amendment No.12, gazetted on 6 September 2016 (rezoned an 

unrelated specific lot); 

(e) Amendment No.17, gazetted on 26 May 2017  (rezoned an unrelated 

specific lot); and 

(f) Amendment No.8, gazetted on 6 February 2018 (rezoned an unrelated 

specific lot). 

 

Whether the development would likely receive approval now? 

24. In the absence of any material change to the planning framework since the 

Approval Date, the Proposal remains as appropriate now, as it was when 

considered by the MWWJDAP and when the Development Approval was granted. 

 

Whether the holder of the development approval has actively and relatively 

conscientiously pursued the implementation of the development approval? 

25. The Proposal – a landfill facility – is a substantial development, as set out in the 

documentation compiled in the Agenda for the Development Approval. It requires 

a commitment of resources – in complicated circumstances – that take time. 

26. Prior to any physical implementation commencing, the circumstances specific to 

the Proposal are that approvals under both the following Acts are required –  

(a) Environmental Protection Act 1986 (WA) (EP Act); and 

(b) Environment Protection and Biodiversity Conservation Act 1999 (Cth) 

(EPBC Act).  

27. Nothing can be commenced legally under the Development Approval without the 

necessary prior approvals under those Acts. 

28. Since 2009 there has been a rolling sequence of expiry and renewal of some of 

these approvals. There is a timeline attached that illustrates this (Attachment 1). 

29. Attachment 1 shows the relative timing and life of the – 

(a) Ministerial Statements; 

(b) Works Approval; 

(c) EPBC Act approval application; and 

(d) Development Approval. 
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EP Act – Ministerial Statements 

30. Following the Environmental Protection Authority’s (EPA) first assessment of the 

Proposal, the report and recommendations supporting the Proposal were finalised 

for the Minster in May 2008 (2008 EPA Report). 

31. The Minister approved the Proposal, issuing Ministerial Statement No 796 

(Ministerial Statement 796), subject to implementation conditions, including the 

approval’s expiry on 11 June 2014 (Attachment 2). 

32. Due to the delayed implementation of the Proposal, it had to again be referred to 

the EPA for an extension of Ministerial Statement 796’s expiry. The EPA’s report 

and recommendations, again supporting the Proposal, were finalised for the 

Minster in June 2014 (2014 EPA Report). 

33. The Minister approved the Proposal, issuing Ministerial Statement No 975 

(Ministerial Statement 975), subject to implementation conditions, including the 

approval’s expiry on 11 June 2017 (Attachment 3). 

34. A further extension was again required, which the Minister approved in issuing 

Ministerial Statement No 1073 (Ministerial Statement 1073) on 26 February 

2018. This was subject to implementation conditions, including the approval’s 

expiry on 13 June 2022 (Attachment 4). 

EP Act – Works Approval 

35. A works approval had been issued under the EP Act for the Proposal on 27 

September 2012 (Expired Works Approval) (Attachment 5). It was due to expire 

on 30 September 2015 but was extended to 11 June 2017 by the Department of 

Water and Environmental Regulation (DWER), as it is now called (Attachment 6).  

36. On 19 May 2017, the DWER granted a transfer of the Expired Works Approval 

from Veolia Environmental Services (Australia) Pty Ltd (the original holder) to 

Fernview (Attachment 7). 

37. Unfortunately, due to narrow window between the transfer of the Expired Works 

Approval to Fernview and its expiry on 11 June 2017 it was unable to be renewed. 

This was compounded by contrary positions of the DWER on whether renewal 

could be granted after the expiry (Attachment 8). 

38. Please note that the references to Lot 7778 in the Expired Works Approval (and 

Ministerial Statements) are references to the Land, which became Lot 98 following 

a subdivision (Attachment 9). 
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39. On 2 August 2017, an application for a new Works Approval for the Proposal was 

submitted to the DWER. 

40. The Guidance Statement – Land Use Planning (February 2017) (Guidance 

Statement) states that the DWER will assess applications for Works Approvals 

concurrently with applications for planning approval.  

41. The Guidance Statement also states that while the DWER will make a formal 

determination of an application for a Works Approval after the relevant planning 

decision has been made, the DWER will make draft decisions or advice on the 

intention to grant a Works Approval available to applicants for use in planning 

approvals processes. 

42. On 27 February 2018 (following the issue of the Ministerial Statement 1073), 

DWER gave notice that it would issue a draft of the Works Approval, by 12 March 

2018 (Attachment 10). However, DWER then requested further information 

(Attachment 11). This further information is currently being prepared for submitting 

to DWER and should mean that DWER will be in a position to issue a draft of the 

Works Approval in May 2018. 

EPBC Act approval 

43. On 10 December 2015, the Applicant referred the Proposal to the Federal 

Department of the Environment (DoE), under the EPBC Act. The Proposal was 

referred on the question of it being a ‘controlled action’ due to the removal of some 

Banksia woodland. 

44. On 25 January 2016, the DoE gave notice of its decision to assess the Proposal 

as a controlled action under the EPBC Act. The assessment was subject to 

advertising in April 2017 and a decision is still pending the prior grant of the Works 

Approval. 

Pursuit of the implementation of the development approval 

45. The above summary of the various approvals that Fernview has been 

coordinating, demonstrates the complex regulatory process that must be 

negotiated. Fernview has committed significant resources to do this. Attachment 1 

highlights this.  

46. Since the Development Approval was granted, Fernview was subject to the 

requirement for EPBC Act approval, which was not yet a requirement when 

Ministerial Statement 975 was obtained. This process has preoccupied Fernview 

for much of the 2 years since the Development Approval was issued. 
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47. However, DoE has indicated that the EPBC Act approval will not be issued until 

after the Works Approval. Further to this, DWER will not issue the Works Approval 

without a Development Approval in place (as per Guidance Statement – Land Use 

Planning above). 

48. It had been envisaged that the Works Approval and in turn the EPBC Act approval 

would be issued in advance of the Development Approval’s expiry on 20 January 

2018, with enough time spare for Fernview to substantially commence the 

Proposal. 

49. According to Guidance Statement: Decision Making (February 2017), the DWER 

targets 60 days to determine applications for Works Approvals.  

50. Therefore, as the above approvals are all legally required before anything can be 

done to undertake substantial commencement, Fernview has done everything it 

legally could to pursue the implementation of the Development Approval.  

51. As referred to above (paragraph 2), the Proposal involves 10 cells and associated 

infrastructure, which includes a gas collection system and utilisation plant. It is 

estimated that the works to commence this will take Fernview 5 months to carry 

out, but due to weather and soil moisture can only be undertaken between the 

months of December and May. 

 

Conclusion 

52. The Proposal is consistent with the planning framework and given its scale and 

the complicated regulatory pre-requisites, it is the correct decision to approve the 

Application and extend the time for substantial commencement. 

53. Amending the Development Approval, to extend the period within which the 

Proposal must be substantially commenced to 20 January 2020, would maintain a 

definite timeframe and be in keeping with the purpose of ‘substantial 

commencement’ provisions (as described in Fazio above).  

54. By undertaking the above list of works (paragraph 47) within the relevant 

timeframes, the Proponent will substantially commence the development in a 

practical and reasonable time frame for a development of its scale. It is also 

conservatively anticipated that this would be in advance of the proposed amended 

deadline for substantial commencement of 20 January 2020. 
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If you have any queries regarding the above please contact Julius Skinner or Moshe 
Phillips of LSV Borrello Lawyers.  

 
 
Yours faithfully  
 
 
 
 
Julius Skinner 
Principal 
LSV Borrello Lawyers 
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Perth WA 6000 Australia 
 
PO Box Z5025, St Georges Terrace 
Perth WA 6831 
 
T +61 8 9404 9100 
F +61 8 9300 1338  

Our ref JS:4467513  
    

21 October 2019 

 
Presiding Member 
Mid-West Wheatbelt JDAP 
C/- Shire of Gingin 
7 Brockman Street 
GINGIN WA 6503 

 

Dear Sir  
 
Application for extension of time for substantial commencement - Lot 98 Wannamal Road South, 
Cullalla - Class II landfill site 
 
1 Thomson Geer (formerly LSV Borrello Lawyers) act for Fernview Environmental Pty Ltd 

(Fernview), the registered proprietor of Lot 98 Wannamal Road South, Cullalla, being Lot 98 on 
Deposited Plan 75296 (Land). 

Background 

2 On 20 January 2016, the Mid-West Wheatbelt Joint Development Assessment Panel 
(MWWJDAP) granted development approval DAP/15/00918 (Development Approval) under the 
Shire of Gingin Local Planning Scheme No,9 (Scheme) for a Class II landfill site on the Land, 
comprising 10 landfill cells and associated infrastructure (Proposal). 

3 The Development Approval did not specify by way of condition the period within which the 
Proposed must be substantially commenced, but by the operation of clause 71(a)(i) of the 
Second Schedule to the Planning and Development (Local Planning Schemes) Regulations 2015 
(WA) (Deemed Provisions), the Development Approval required that the Proposal be 
substantially commenced by 20 January 2018. 

4 On 11 April 2018, Fernview applied under regulation 17(1)(a) of the Planning and Development 
(Development Assessment Panels) Regulations 2011 (DAP Regulations) to extend the time for 
substantial commencement of the Proposal under the Development Approval (First Extension 
Application). 

5 The First Extension Application was supported by submissions prepared by LSV Borrello Lawyers 
dated 11 April 2018 (LSVB Submissions), a copy of which is attached to and forms part of the 
Agenda for the MWWJDAP meeting on 12 June 2018. 

6 The Shire of Gingin supported the First Extension Application, and a copy of its Responsible 
Authority Report recommending approval of the First Extension Application (First RAR) also 
forms part of the Agenda for the MWWJDAP meeting on 12 June 2018. 

7 At its meeting on 12 June 2018, the MWWJDAP granted the First Extension Application, 
extending the time for substantial commencement of the Proposed until 20 January 2020 (First 
Extension Approval). 
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8 For the reasons referred to below, Fernview now applies under regulation 17(1)(a) of the DAP 
Regulations for a further, short extension of the time for substantial commencement of the 
Proposal.  

9 Please find attached – 

(a) a completed DAP Form 2 – Application for amendment or cancellation of a Development 
Assessment Panel determination; and 

(b) the application fee. 

10 For the purposes of this application we refer to and rely upon the content of the LSVB 
Submissions and the First RAR, and provide the following additional information. 

No restriction on further application for extension of time 

11 There is no restriction under regulation 17 of the DAP Regulations on the making of a further 
application for extension of time for substantial commencement of an approved development, 
following a first such extension. 

12 The decision of the State Administrative Tribunal in Kapila and City of Stirling [2016] WASAT 
59 to the effect that only one extension of time for substantial commencement could be granted, 
was by reference to the provisions of clauses 10.5.1 and 10..5.2 of the City of Stirling Local 
Planning Scheme No.3, which are materially different to the provisions of regulations 17(1)(a) and 
17A(2)(a) of the DAP Regulations. 

Caselaw on the relevant consideration for extensions of time for substantial commencement 

13 The LSVB Submissions refer to the Tribunal's decision in Georgiou Property No.2 Pty Ltd and 
Presiding Member of the Metro West Joint Development Assessment Panel [2017] WASAT 
138 (Georgiou) as setting out the relevant considerations or issues for an extension of time for 
substantial commencement. 

14 Since the date of the LSVB Submissions, and since the date of the First Extension Approval, the 
Tribunal has published 2 further, detailed decisions dealing with (and granting) applications for 
extensions of time for substantial commencement – 

(a) ALH Group Property Holdings Pty Ltd and Presiding Member of the Metro Central 
Joint Development Assessment Panel [2018] WASAT 63 (ALH Group) , delivered on 
16 July 2018; and 

(b) AMI Enterprises Pty Ltd and Presiding Member of the Mid-West Wheatbelt Joint 
Development Assessment Panel [2018] WASAT 130 (AMI Enterprises), delivered on 
30 November 2018. 

15 In both ALH Group (at [28]-[40]) and AMI Enterprises (at [69]-[84]), the Tribunal adopted the 
relevant considerations referred to in Georgiou (and set out in the LSVB Submissions at [13]), 
and also acknowledged further relevant considerations as follows – 

(a) whether the time originally limited for substantial commencement was, in all the 
circumstances, reasonable and adequate taking into account the steps that would be 
necessary before construction could actually commence – or whether circumstances 
have changed since that time was imposed to make it so; 

(b) whether the landowner has sought to "warehouse" the approval; and 

(c) whether the total effective time for substantial commencement is excessive. 
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Whether the planning framework has changed substantially since the Development Approval was 
granted 

16 As set out in the LSVB Submissions and acknowledged in the First RAR, there had been no 
relevant change to any element of the planning framework applicable to the Development 
Approval between the date of the Development Approval and the date of the First Extension 
Approval. 

17 Nor has there been any relevant change to any element of that planning framework since the 
date of the First Extension Approval. 

Whether the Proposal would likely receive approval now 

18 The First RAR acknowledged that in the absence of any relevant change to the planning 
framework, it was considered reasonable that the Proposed Development would likely receive 
approval again as at the time of the First Extension Approval. 

19 For the same reasons, the same outcome logically and reasonably continues to apply. 

Whether Fernview has actively and relatively conscientiously pursued the implementation of the 
Development Approval 

20 The LSVB Submissions set out in detail the steps taken by Fernview since the grant of the 
Development Approval, up to the date of the First Extension Application, to pursue the 
implementation of the Development Approval. This information was accepted by the MWWJDAP 
in granting the First Extension Approval, as demonstrating that Fernview had actively and 
conscientiously pursued the implementation of the Development Approval. 

21 Actions of a similar nature were also accepted by the Tribunal in both ALH Group and AMI 
Enterprises as also demonstrating that the holders of the development approvals in those cases 
had actively and conscientiously pursued the implementation of the development approvals in 
those cases. 

22 We refer to and reiterate the actions referred to in the LSVB Submissions. 

23 Since the date of the First Extension Approval, Fernview has continued to pursue the 
environmental approvals necessary in order to commence construction of the Proposal, and we 
provide the following update to the actions referred to in the LSVB Submissions (using the same 
headings and definitions as in the LSVB Submissions). 

EP Act – Ministerial Statement 

24 Ministerial Statement 1073 issued on 26 February 2018 in respect of the Proposal, remains 
current. 

25 Ministerial Statement 1073 requires substantial commencement of the Proposal by 13 June 2022. 

EP Act – Works Approval 

26 On 13 February 2019, Works Approval No.W6083/2017/1 was granted to Fernview in relation to 
the Proposal (Works Approval). 

27 The Works Approval is valid until 12 February 2022, but please note that the Works Approval 
requires completion of the works for the construction of the Proposal by this date, rather than 
commencement. 
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28 The grant of the Works Approval is a very significant step towards Fernview being able to 
substantially commencement the Proposal for the purposes of the Development Approval. 

EPBC Act approval 

29 The only remaining environmental approval required by Fernview in order to be able to physically 
commence construction of the Proposal is an approval under the EPBC Act. 

30 As set out in the LSVB Submissions – 

(a) on 10 December 2015 the Proposal was referred to the responsible Federal Minister for 
Environment, under the EPBC Act, on the basis of it being a ‘controlled action’ for the 
purposes of the EPBC Act due to the intended removal of some Banksia woodland; 

(b) on 28 January 2016, the Commonwealth Department of Environment & Energy (DoEE) 
gave notice of its decision to assess the Proposed Landfill as a controlled action under 
the EPBC Act; and 

(c) in April 2017 the assessment was advertised for public comment,  

but as at April 2018 a decision was still pending (awaiting, amongst other things, a decision in 
respect of the Works Approval). 

31 The Decision Report published by the DWER in relation to the grant of the Works Approval (at 
pg.6, and also at pg.15) contains the following information regarding the assessment under the 
EPBC Act – 

The DoEE advised that the Department is assessing the potential impacts of the project 
on Carnaby's black cockatoo and will be assessing direct impacts such as habitat 
clearance as well as indirect impacts (if any) such as groundwater contamination by 
leachate. 

32 The Decision Report (at pg.15) also refers to the EPBC Act assessment being on hold pending 
the determination of the Works Approval. 

33 On 4 September 2019, the DoEE wrote to Fernview stating that the Proposal was proposed to be 
approved under the EPBC Act subject to conditions, and attaching a proposed decision of 
approval in accordance with the EPBC Act (Proposed EPBC Act Approval). 

34 Fernview has provided its comments in relation to the Proposed EPBC Act Approval, supporting 
the content of the document. 

34.1 The Proposed EPBC Act Approval states that it will have effect until 30 June 2055. 

35 As at 8 October 2019, Fernview received information from the DoEE that the statutory timeframe 
for comment on the Proposed EPBC Act Approval by State and Commonwealth Ministers had 
closed, and that the final decision briefing package had been prepared and was being provided to 
the delegate for a final decision. 

36 Fernview is currently awaiting the issue of the final EPBC Act Approval document. This is 
expected soon, but Fernview has no control over the timing of the final decision by the delegate. 

Summary 

37 Since the date of the First Extension Application, Fernview has continued to actively pursue the 
Works Approval and the EPBC Act Approval, in order to be able to commence construction of the 
Proposal – and achieve substantial commencement of the Proposal for the purposes of the 
Development Approval. 
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38 The grant of the Works Approval in February 2019 was a significant step towards that goal. 

39 The grant of the EPBC Act Approval, which appears likely based on the Proposed EPBC Act 
Approval, will be the final environmental approval required for the construction of the Proposal. 

40 Since the grant of the Works Approval, and particularly since the provision of the Proposed EPBC 
Act Approval, Fernview has taken steps to re-activate the tendering and contracting processes for 
the construction works for the Proposal, and is in a position to take further steps in this regard as 
soon as the EPBC Act Approval is granted. 

41 As set out in the LSVB Submissions, the works required to substantially commence the Proposal 
will take approximately 5 months to carry out, but due to requirements in relation to weather and 
soil moisture content, can only be undertaken between the months of December and May. 

Whether Fernview has sought to "warehouse" the Development Approval 

42 Fernview has not sought to "warehouse" the Development Approval, either since the date of the 
Development Approval or since the date of the First Extension Approval. To the contrary, the 
history of Fernview's actions as referred to in the LSVB Submissions and above demonstrates 
that Fernview intends to carry out the Proposal. 

Whether the time originally limited for substantial commencement was, or has become, 
inadequate 

43 If considered at the time of the original grant of the Development Approval, a 2-year period for 
substantial commencement, followed by a 2-year extension of that time, ought reasonably to 
have been adequate – but as set out in AMI Enterprises it is also relevant to consider whether 
that time has become inadequate due to circumstances beyond Fernview's control. 

44 The history of the environmental approvals required, and particularly the delay in the grant of the 
Works Approval and the ongoing (although almost over) delay in the grant of the EPBC Act 
Approval, is materially the same as the circumstances that were accepted by the Tribunal in AMI 
Enterprises as giving rise to a situation in which the period for substantial commencement had 
become inadequate through no fault of the applicant. 

Whether the total effective time for substantial commence is excessive 

45 At present, a total period of 4 years has been allowed for the substantial commencement of the 
Proposal, expiring on 20 January 2020. 

46 The current application seeks a further extension of 6 months, until 20 July 2020. 

47 Assuming, based on  the information set out above, that the EPBC Act Approval is granted 
shortly, Fernview expects to be able to commence the works required for substantial 
commencement prior to the expiry of the period on 20 January 2020, but it is unlikely that the 
works will be have progressed to the stage of having achieved substantial commencement by 
that date. 

48 The further extension of 6 months covers the "construction window" referred to above until the 
end of May 2020. 

49 With hindsight, it is recognised that the First Extension Application ought to have sought an 
extension that accommodated this "construction window" period, rather than a date that fell 
during the first part of the period. 

50 We refer to earlier JDAP decisions granting extensions of time for substantial commencement, 
set out in the LSVB Submissions. Those decisions commonly allowed for total period of 4 years. 
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The total period involved in the Tribunal's decision in AMI Enterprises was also 4 years, with the 
possibility of a further extension also being recognised, and the total period involved in the 
Tribunal's decision in ALH Group was 5 years and 3 months. 

51 On this basis, a total period of 4 years and 6 months is not excessive, having regard to the 
multiple approval requirements for the Proposal and the delays experienced by Fernview in 
obtaining those approvals. In particular, a further period of 6 months is not excessive, in 
circumstances where it is required in order to "complete" the works for substantial 
commencement, which are expected to be commenced within the existing period. 

Balancing of considerations 

52 The Tribunal in each of Georgiou, ALH Group and AMI Enterprises has emphasised that it is 
not necessary for each of the various considerations referred to above to be satisfied in order for 
an extension of time for substantial commencement to be granted. Rather, the considerations are 
to be balanced in the exercise of the discretion under regulation 17 of the DAP Regulations. IN 
the present case, however, all of the relevant considerations are answered in favour of Fernview, 
as follows – 

(a) There has been no substantial change to the planning framework. 

(b) There is no reason why the Proposal would not still receive development now. 

(c) Fernview has continued to actively and conscientiously pursue the implementation of the 
Development Approval. 

(d) Fernview has sought to "warehouse" the Development Approval. 

(e) The circumstances are such that the time previously approved for substantial 
commencement has become inadequate, through no fault of Fernview.  

(f) The total effective time sought for substantial commencement is not excessive. 

If you have any queries regarding the above, or require any further information in support of the 
application, please contact either Fernview or myself. 

Yours sincerely  
 

Julius Skinner 
Partner 
T +61 8 9404 9127 
M +61 402 836 551 
E jskinner@tglaw.com.au 
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1 INTRODUCTION 

 OVERVIEW 

Fernview Environmental Pty Ltd (Fernview), the registered proprietor of Lot 98 on Deposited Plan 
75926 (Land) is the nominated proponent for the Ministerial Statements No. 1073 dated 26 
February 2018, further detailed in the Ministerial Statements No. 796 dated 11 June 2009 to 
construct and operate on the Land Class II landfill comprising 10 Cells and Associated Infrastructure 
(Development).  

The Mid-West/Wheatbelt Joint Development Assessment Panel (JDAP) considered application 
DAP/15/00918 for the Development as part of the agenda for its meeting on 20 January 2016 and 
granted development approval in respect of the Land (Development Approval) 

The Development Approval is subject to eleven conditions contained in the DAP Determination 
document of which conditions No 4, 9 and 11 must be addressed to the satisfaction of the Shire of 
Gingin prior to the commencement of onsite works (Outstanding Conditions).  

The purpose of this document is to provide the evidence of the satisfaction of the Outstanding 
Conditions for the Gingin Shire consideration and the grant of approval allowing the 
commencement of the onsite works for the Development. (Purpose)  

 APPROVALS 

The history and the current status of approvals necessary for commencing the onsite works are as 
follows: 

1.2.1 Original Approvals (2009 to 2018) 

 Ministerial Statement 796 issued on 11 June 2009 and extended  by the Ministerial 
Statement 975 which expired on 11 June 2017; 

 Works Approval W5031/2011/1 issued on 1 October 2012 expired on 11 June 2017 
(Original Works Approval); 

 Development Approval DAP/15/00918 issued on 20 January 2016 expired on 19 January 
2018; 

 EPBC Act Approval referred for assessment on 10 December 2015 pending assessment      

1.2.2 Current Approvals (2019) 

 Ministerial Statement 796 issued on 11 June 2009 has been further extended  by the 
Ministerial Statement 1073 – the new expiry date 13 June 2022; 

 Works Approval W6083/2017/1 issued on 13 February 2019 – expiry date 12 February 
2022 (New Works Approval); 

 Development Approval DAP/15/00918 issued on 20 January 2016 has been extended by 
JDAP – the new expiry date 20 January 2020; 

 EPBC Act Approval granted on 24 October 2020 – expiry date 30 June 2055 

 Licence to Take Water – granted 5 August 2019 – expiry date 4 August 2029  
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All approvals required for the Development are current, however, the commencement of onsite 
works is subject to the satisfaction of the Outstanding Conditions.   

2 OUTSTANDING CONDITIONS 

The Outstanding Conditions of the Development Approval concern: 

 Specific design requirements - i.e. condition 4 and 9 under the second bullet point 
(Design Conditions) 

 Review of the Local Water Management Plan  by the Department of Water - i.e. condition 
9 under the first bullet point 

 The Fire Management Plan - i.e. condition 11 

3 SATISFACTION OF THE OUTSTANDING CONDITIONS 

 DESIGN CONDITIONS  

The Design Conditions resulted from findings of the Design Assessment Report dated 30 December 
2015 and prepared by the IW Projects for the Shire of Gingin (Assessment). IW Projects was 
engaged by the Shire since 2011 contributing to the development of the landfill design embodied 
in the Original Works Approval. 

The Design Conditions had been addressed by the engineering report dated 6 January 2016, 
prepared by Bowman and Associates (the Report) and submitted to Chief Executive Officer of the 
Shire of Gingin (Appendix A). 

The Report addresses the Design Conditions as follows: 

 Condition 4 - Stability and Settlement Assessment prepared by a suitably qualified 
professional titled: Fernview Landfill Development Landfill Batter Stability Assessment 
carried out by Allan Watson Associates is attached to the Report 

 Condition 9: 

o Adequate levels of hydration for Geosynthetic Clay Liner - Refer to point 1 /page 
3 & 4 of the Report; 

o The likelihood of clogging of the Geosynthetic Clay Liner - Refer to point 2 /page 
4 & 5 of the Report; 

o The mechanism to prevent aggregate entering the leachate sumps - Refer to 
point 3 /page 5 & 6 of the Report; 

o Review the thickness of the concrete slab in the leachate sumps - Refer to point 4 
/page 7 of the Report; 

o Consider the protection of the sump liner around the perimeter of the concrete 
slab - Refer to point 5 /page 7 of the Report; 

o Move concrete slab and leachate extraction riser well away from the leak 
detection sumps - Refer to point 6 /page 7 of the Report; 
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o Ensure adequate sealing of all penetrations through the leak detection liner 
system - Refer to point 7 /page 7 of the Report; 

3.1.1 New Works Approval 

With the expiry of the Original Works Approval, the design and construction of the Development were 

once again subject to scrutiny and detailed assessment by the Department of Water and 

Environmental Regulations (DWER).  The new assessment, that commenced in August 2017, has been 

undertaken in accordance with DWER’s revised risk-based approach as set out in DWER’s Guidance 

Statement: Regulatory Principles (July 2015) taking into consideration among other things:  

 the Part IV assessment and approval under Ministerial Statement 796 issued 11 June 2009 

and Ministerial Statement 1073 issued 26 February 2018; 

 the provisions of the Shire of Gingin’s Local Planning Scheme No. 9 (LPS 9) and the 

Development Approval 

The assessment has been summarised in the Decision Report (Appendix B) describing the body of 
work undertaken by DWER and Fernview to verify the Development design, construction, 
operation, management, risks associated with the design and operation (including environmental 
contaminations, fire, etc.) in order to determine regulatory controls for the New Works Approval. 
As a result, the Design Conditions of the New Works Approval are more stringent than the 
conditions of the original one. 

A good example is the stability assessment referred to in condition 4 of the Development 
Approval (Clause 7.5 of the Decision Report). The original Assessment presented in the Report 
was peer-reviewed by the independent consultant commissioned by DWER resulting in more 
stringent stability analysis adding simulations of earthquake conditions, elevated leachate levels, 
etc. As a result, two additional stability assessment reports were submitted to DWER (Revised 
Assessment). 

The Revised Assessment (Appendix C) was presented to the Shire of Gingin on 9 November 2018 
by email and further discussed during the meeting on 9 November 2018.    

 WATER MANAGEMENT PLAN 

The Local Water Management Plan (Appendix D) was released on 17 October 2015 and was 
subject of DWER assessment in conjunction with the New Works Approval (Decision Report table 
3)  

On 5th of August 2019 Licence to Take Water for the Development was granted to Fernview. The 
Licence and the associated Operating Strategy Report have also been included in the Annexure D.      

 FIRE MANAGEMENT PLAN 

The Fire Management Plan (Appendix E) was issued to the Shire of Gingin (Paul Postma) and 
Department of Fire and Emergency Services (Alan Daw) on 22 October 2015. 

To date, Fernview had not received any comments from the Shire of Gingin in respect of the Plan.  

In August 2017 the Plan was submitted to DWER for assessment in conjunction with the New 
Works Approval (Decision Report table 3). The fire risk assessment (Decision Report Clause 9.12) 
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carried out by DWER was based on the Plan.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7 of 24 

FERNVIEW ENVIRONMENTAL 

Fernview Environmental Pty Ltd 
Unit 1/48 Kelvin Road 
Maddington WA 6109 

 

Conditions of Approval - Application DAP/15/00918 
Page 7 of 11 

 

 

 

Appendix A – Response to Fernview Landfill Development Design                 

Assessment Report 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 Page 1 of 7 
 

 

 
6th January 2016 

Attention: Mr. Kevin Tang, MPIA (Manager Statutory Planning) 

Dear Kevin,  

Response to Fernview Landfill Development Design Assessment Report 
 
Bowman & Associates Pty Ltd has prepared this letter in response to the above Report commissioned by 
the Shire as prepared by IWProjects, dated 30 December 2015. The Report acknowledges that certain 
design changes have been incorporated in response to the previous Report Design and Hydrology 
Assessment Report – IW Projects December 2008. In 2010 the leak detection system was redesigned to 
include a geonet as replacement for the sand layer.  

In response to a further review by IWProjects carried out in 2011 and presented through the Shire in the 

document titled Proposed Fernview Landfill – Change of Landfill Liner Design, IWProjects, 25 February 

2011, a response was forwarded to the Shire. The document is titled Response to Concerns raised by Mr 

Watkins on change of Landfill Liner Design for the Fernview Landfill, Wannamal Road South, Cullalla, 

Shire of Gingin, Veolia Environmental Services, 7 June 2011. The 2011 response document addressed 

concerns raised by IWProjects regarding the design and functionality of the revised composite liner 

system. The 2011 response document has been resent to the Shire in January 2016. 

The revised composite liner design was included in the Works Approval accepted by the Department of 

Environment Regulation (DER) in 2011 and in the Development Application submitted to the Shire on 6 

October 2015. 

IWProjects, in its recent Report, has raised further queries and has proposed action points for the 

Shire’s consideration. This letter serves to provide comment on the queries and further detailed 

information for the action points as outlined in the IWProjects recent Report. 

  

 

 

 
 
 

 
Chief Executive Officer 
Shire of Gingin 
7 Brockman Street 
GINGIN, WA 6503 

 

Environmental Engineering Consultants 

Waste Management Specialists 
 

Tel: (08) 9414 9670 
www.bowmanassociates.com.au 

 
Suite 8/640 Beeliar Drive, SUCCESS WA 6164 

PO Box 2059, ROSSMOYNE WA 6148 
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Documents reviewed by IWProjects included: 

 Shire of Gingin Local Planning Scheme No. 9; 

 Design and Hydrology Assessment Report – IW Projects, December 2008; 

 Proposed Landfill, Fernview Farm – Drawings 001 to 018, 8 September 2015; 

 Fernview Landfill Development Application Volume 1 – Larry Smith Planning, September 2015; 

and 

 Fernview Landfill Development Application Volume 2 Appendices – Larry Smith Planning, 

September 2015. 

It is noted that Response to Concerns raised by Mr Watkins on change of Landfill Liner Design for the 

Fernview Landfill, Wannamal Road South, Cullalla, Shire of Gingin, Veolia Environmental Services, 7 June 

2011 was not reviewed by IWProjects. We have included some information from this document in our 

responses below. 

IWProjects summarised outstanding conditions and future actions as follows: 

1. The Shire and the Department of Fire and Emergency Services to review the Fire and 

Emergency Plan. 

2. The Department of Water to review the Local Water Management Plan. 

3. The proponent is to have substantially commenced the facility development by 11 June 2017. 

4. Ensure that the stability and settlement assessment has been carried out by a competent 

stability expert prior to final design. 

IWProjects in its recent Report raised further actions as follows: 

1. Consider how the GCL will achieve adequate levels of hydration. 

2. Assess the likelihood of the GCL clogging the geonet. 

3. Develop mechanism to prevent aggregate entering the leachate sumps. 

4. Review the thickness of the concrete slab in the leachate sumps. 

5. Consider protection of the sump liner around the perimeter of the concrete slab. 

6. Move concrete slab and leachate extraction riser well away from the leak detection sump. 

7. Ensure adequate sealing of all penetrations through the leak detection liner system. 

Outstanding Conditions and Future Actions 

Bowman & Associates responses to each of the above items are detailed as follows: 

1. The Shire and the Department of Fire and Emergency Services to review the Fire and Emergency 

Plan 

The document titled Fernview Landfill – Fire Management Plan, Bowman & Associates, Draft dated  

9 September 2015 was included in the Development Application forwarded to the Shire on  

6 October 2015. 



Response to Fernview Landfill Development Design Assessment Report – January 2016  

 

 

Prepared by Bowman & Associates Pty Ltd        Page 3 of 7 
 

A document Fernview Landfill – Fire Management Plan, Bowman & Associates, Version 1 dated  

22 October 2015 was sent to Mr Paul Postma, Community Emergency Services Manager / Chief Bush 

Fire Control Officer for the Shire of Gingin and Mr Allan Daw, District Officer Perth North Coast for DFES. 

Allan Daw responded that DFES had no issues with the Plan and that final comment should be made by 

the Shire of Gingin. The Shire responded by email on 23 October 2015 with a query regarding ‘one way 

in/one way out’ access to the facility.  

Fernview Farm is at the end of Wannamal Road South and is completely landlocked. To provide an 

additional access to the site for emergency purposes would involve constructing a road on third party 

property. Fire breaks exist around all property boundaries providing emergency access and egress 

should the western end of Wannamal Road South be blocked. 

2. The Department of Water to review the Local Water Management Plan 

The Fernview Landfill – Local Water Management Plan, Bowman & Associates, Version 1 dated  

17 September 2015 was included in the Development Application. To date this report has not been 

forwarded to any other party. Aurigen Group Limited agrees to have a review of the Fernview Landfill – 

Local Water Management Plan by the Department of Water included as a Condition in the Development 

Approval. 

3. The proponent is to have substantially commenced the facility development by 11 June 2017 

Both Ministerial Approval and the Works Approval have been extended with new expiry dates of  

11 June 2017. Aurigen Group Limited understands that the development is to substantially commence 

prior to the new expiry date.  

4. Ensure that the stability and settlement assessment has been carried out by a competent stability 

expert prior to final design 

A geotechnical stability assessment was carried out by Allan Watson Associates in 2010. The report 

titled Fernview Landfill Development Landfill Batter Stability Assessment, Allan Watson Associates,  

20 October 2010 is included as an attachment to this letter.   

Another report carried out by Allan Watson Associates was included in the Appendices of the 

Development Application. The attached Fernview Landfill Development Landfill Batter Stability 

Assessment is the stability report referenced in the Development Application. 

Further Actions 

A list of further actions raised by IWProjects and Bowman & Associates responses are as follows: 

1. Consider how the GCL will achieve adequate levels of hydration 

The Report provides discussion regarding various methods that could be used to hydrate the bentonite 

powder to ensure that the GCL achieves its design permeability within the composite liner system. In 

practice these methods would be problematic and would risk partial hydration, leaching of bentonite 

and generally risk uncontrolled damage to the GCL liner. 

The moisture content for powdered bentonite in a GCL is normally between 10 to 15%. This moisture 

will assist with initial slow hydration of the GCL and the additional hydration by condensate will start to 
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occur once it is unrolled and placed on the floor. Further hydration of the GCL is not possible as a result 

of the GCL being installed between two HDPE geomembranes. This will also prevent the premature 

hydration of the GCL prior to preloading with the 300 mm leachate drainage layer. 

As a result of the GCL being installed between two HDPE geomembranes, the moisture content of 10% 

present in the GCL during delivery and installation will be encapsulated between the two HDPE 

geomembranes. This moisture content in additional to condensate will initialise hydration and partial 

swelling of the GCL.  

In the event of a leakage through the HDPE geomembrane, the GCL can also hydrate with leachate. 

Response to Concerns raised by Mr Watkins on change of Landfill Liner Design for the Fernview Landfill, 

Wannamal Road South, Cullalla, Shire of Gingin includes a technical report that shows that even if the 

GCL were hydrated with leachate, the GCL would still have the ability to retard infiltration effectively. 

Permeability of the GCL actually improved from approximately 1 x 10-11 to 1 x 10-12 m/s when hydrated 

with leachate as opposed to clean water.  

Should a penetration occur in the overlying HDPE geomembrane and the waste above the penetration is 

sufficiently hydrated to provide a hydraulic head on the liner system, the underlying GCL will become 

hydrated by the leachate in the immediate area of the leak and will swell slightly under the surcharge. 

With overlying surcharge from the landfill and the localised hydration of the bentonite, the flow of 

leachate from the landfill will be severely limited, effectively sealing any hole caused by the penetration. 

2. Assess the likelihood of the GCL clogging the geonet 

The inclusion of the geonet in place of the 200 mm sand layer in the composite liner system was 

professionally designed by the material supplier, Global Synthetics. GCLs are comprised of a geotextile 

‘sandwich’ which encapsulates the bentonite powder, enabling it to hydrate within a confined zone. The 

proposed GCL, Bentofix BFG 5000, consists of a nonwoven cover material impregnated with sodium 

bentonite powder, a layer of sodium bentonite powder and a woven carrier geotextile supporting the 

sodium bentonite. The carrier geotextile is a fine weave and has a density of 200 gm/m2. 

The geonet proposed is Secudrain 131C WD701 131C (Plate 1) manufactured by NAUE and has been 

specifically designed to provide minimal shear in the overlying GCL due to surcharge from the landfill; 

mesh geonets were considered but would have caused shear in the GCL. The Secudrain 131C WD701 

131C consists of a HDPE drainage medium enclosed within two layers of nonwoven geotextile. The 

geotextile, 131C, has a mass of 130 gm/m2 and a characteristic opening size of 0.09 mm. 

 

Plate 1: Secudrain 131C WD701 131C geonet manufactured by NAUE 
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During the initial stages of hydration, there is usually a small loss of bentonite through the pores of the 

geotextiles. This is often referred to as the ‘first flush.’ After this first flush, the encapsulated bentonite 

remains in the ‘sandwich’ due to its gelatinous state. Any negligible amount of bentonite which does 

pass through the pores of the lower geotextile during the initial stages of hydration will be further 

‘trapped’ by the top nonwoven geotextile layer of the geonet. In theory, the amount of bentonite 

making its way into the core of the geonet will be barely measurable.  

Response to Concerns raised by Mr Watkins on change of Landfill Liner Design for the Fernview Landfill, 

Wannamal Road South, Cullalla, Shire of Gingin includes a test report that relates to measuring the 

residual ‘Index flux’ of the GCL having been hydrated and pressurised. The results are more than 

favorable, not only showing that the hydraulic function of the GCL remains within expected maximum 

levels, but the ‘squeezing out’ of ‘gelled’ bentonite only occurred around the flanks of the test sample 

due to the difficulties in sealing the edges. It was evident from the testing that none of the gelled 

bentonite passed through the geotextile layer of the GCL, which may cause potential clogging of the 

geonet.  

3. Develop mechanism to prevent aggregate entering the leachate sumps 

The design for Works Approval was prepared in 2009 and included on Drawing VE839-10-41 detail of 

the leachate well penetrations shown as 100 mm diameter holes. The 100 mm penetrations were 

included on Drawing Fern-DA-011 which was included in the Development Application. 

Design for construction will follow Shire approval and will address IWProjects concerns as follows: 

 Reducing the diameter of the penetrations to 60 mm and drilling the holes upwards on a 45o 

angle to stop debris entering the sump (Plate 2);  

 Wrapping the bottom cored well section with a nonwoven geofabric (Plate 3); and 

 Sealing the penetrations for the main leachate collection pipes with an expanding epoxy. 

 

 

Plate 2: Cored well section showing 60 mm diameter holes drilled at 45o angle 
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Plate 3: Typical well section showing geofabric wrapped around bottom cored well section 

These modifications are shown in the Figure 1. Other modifications that will be made to the leachate 

well include: 

 Reducing the diameter of the well from 1,500 mm to 1,200 mm;  

 Increasing the thickness of the concrete slab from 200 mm to 300 mm; 

 Increasing the size of the concrete slab from 6.0 m x 6.0 m to 9.0 m x 6.0 m to cover the entire 

base of the sump;  

 Relocating the well to the opposite side of the concrete slab to position it away from the 

underlying leak detection drain;  

 Raising the well section to sit on top of the concrete slab; and  

 Including a locating nib on the top of the slab inside the well to secure the well section in to 

position. 

 

Figure 1: Design sketch to be used in for construction design. 
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4. Review the thickness of the concrete slab in the leachate sumps 

As above, the thickness of the concrete slab will be increased to 300 mm at the design for construction 

stage. 

5. Consider protection of the sump liner around the perimeter of the concrete slab 

As above, increase the size of the concrete slab and reposition the well liner to be away from the edge 

of the concrete slab. 

6. Move concrete slab and leachate extraction riser well away from the leak detection sump 

As above, move the well to the opposite of the concrete slab and away from the underlying leak 

detection drain. 

7. Ensure adequate sealing of all penetrations through the leak detection liner system 

As above, wrap the cored well section in non-woven geofabric and seal the main penetrations with 

expanding epoxy (Plate 3). 

Summary 

Aurigen Group Limited is committed to developing a state of the art landfill facility and appreciates the 

comments received from IWProjects. These comments will be incorporated into the design for 

construction drawings and Specification. 

Please contact us if should you require further assistance. 

 

Yours Sincerely, 
 
 

 
 
Bruce Bowman 
Director 

Bowman & Associates Pty Ltd 

 
 
 

Attachment 

Fernview Landfill Development Landfill Batter Stability Assessment, Allan Watson Associates, 20 

October 2010  



20 October 2010 Project No:  0221-veo-003 
 Doc Ref:    l001-b 
 
 
 
Veolia Environmental Services 
C/- Duggan & Hede Pty Ltd 
PO Box 496 
CLAYFIELD  QLD  4011 
 
Attention:  Mr Damien Hede 
 
 
Dear Damien 

RE:  FERNVIEW LANDFILL DEVELOPMENT 
LANDFILL BATTER STABILITY ASSESSMENT 

 
We refer to your instructions with respect to the above, and provide herein our 
report as a summary of works completed.  

1.0 ASSESSMENT SCOPE AND APPROACH 

The Fernview Landfill development, located on Wannambal Road South, 
Cullalla in Western Australia, will comprise an engineered landfill operation 
and water management infrastructure.  The development will involve 
excavation to form the landfill area in a series of cells.  Typical cell 
dimensions will be 300m x 80m, with individual leachate collection systems 
provided for each cell.  Landfill cells will be lined, with typical liner 
configuration shown diagrammatically below: 

 

 

 

 
 
 
 

GEOTEXTILE SEPARATION LAYER 

GEOTEXTILE PROTECTION LAYER 

2mm GEOMEMBRANE LINERS 

GEOSYNTHETIC CLAY LINER (GCL) 

300mm LEACHATE DRAINAGE 
LAYER 

GEOSYNTHETIC DRAINAGE 
LAYER 

500mm COMPACTED SELECT 
FILL 
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Excavated batters forming the perimeter of the landfill will generally comprise 3(H) to 
1(V) slopes.  The base of the landfill within the limits of these batters will slope from 
north to south at a nominal grade of 5%.  The total footprint of the landfill will be of 
the order of 27ha (nominal plan dimensions of 600m x 460m). 

As part of the detailed design for the landfill, the need for geotechnical assessment to 
confirm the stability of landfill batters formed has been identified.  The scope defined 
for this assessment is to consider two key scenarios, as follows: 

(i) Final landform profile (External Batter), focusing on overall landform stability 

(ii) Internal/developing landform profile (Internal Batter), focusing on the 
contribution of the landfill liner/leak detection system on internal batter 
stability. 

The key conditions applying to these scenarios is landfill batter slope, with Veolia 
identifying the following batter configurations: 

• External Batters   5(H) to 1(V) 

• Internal Batters   3(H) to 1(V), with 5m wide benches  
     formed at 10m vertical waste lifts 

External batters are shown on the landform layout and sections provided by the 
landfill designer, Duggan and Hede Pty Ltd, (Duggan and Hede), with appropriate 
plans provided as Attachment 1. 

At the request of Duggan and Hede, a landfill batter stability assessment has been 
undertaken by Allan Watson Associates Pty Ltd (AWA). 

2.0 BATTER STABILITY ANALYSIS 

2.1 OVERVIEW OF POTENTIAL BATTER FAILURE MECHANISMS 

Geotechnical stability is a key criterion relevant to assessment of landform 
acceptability.  The typical approach to landfill development is to maximise total air-
space capacity by forming batter slopes as steep as possible, and by elevating the 
landform surface to within limits that are practical.  These factors are controlled by 
geotechnical stability. 

A general review of potential mechanisms that would cause instability of a waste 
landform has been completed, with a brief overview of these mechanisms as follows: 

(i) Gross Batter Failure 

A gross batter failure would occur where the mass of a slice or wedge through 
a landfill batter exceeds the ability of the waste to resist movement along a 
defined plane.  This mechanism is therefore controlled by batter configuration 
(slope and height) and the “strength” of the waste.  The complicating aspect 
of this scenario is that the waste is a highly heterogeneous mass and does 
not necessarily comply with conventional principles of soil mechanics. 
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The geotechnical stability of any batter can be measured in terms of a factor 
of safety, which is represented by the fraction of performance or structural 
capability over the mass available to mobilise failure.  In geotechnical 
analysis, the factor of safety typically accommodates the potential uncertainty 
in parameters adopted or loading conditions applied in the assessment.   

(ii) Failure of Water Management Systems 

Management systems for stormwater and leachate are typical components of 
a landfill.  A failure, or even reduced efficiency, of any water management 
system can cause saturation of a portion or the entire waste profile.  The 
effect of this saturation could be a change to waste characteristics, typically a 
reduction in the resistance that can be mobilised along a potential failure 
surface.  This can be manifested as either a “softening” or a “separation” of 
the waste mass under increased buoyancy.   

Common failure scenarios for water management systems involve clogging of 
the leachate collection system, or breaching of landfill capping layers to allow 
direct stormwater entry; both of which contribute to saturation of the waste 
profile. 

Potential failure mechanisms under these conditions are similar to those 
described in Item (i). 

(iii) Failure of Landform Foundation 

A weakness in the landfill foundation or within the liner layer may also 
contribute to a failure mechanism as described under Item (i).  Such 
weakness may be associated with a localised zone of soft material or fill 
material, or with a lamination or contact between different layers or material 
(e.g. liner to natural or waste to liner).  Weakened zones are commonly 
caused by saturation, possibly related to a liner failure. 

A general review of the proposed development configuration for the Fernview Landfill 
indicates that a combination between Mechanism (i) Gross Batter Failure and 
Mechanism (ii) – Failure of Water Management System would likely exist as a critical 
scenario.  Mechanism (iii) – Failure of Landform Foundation is a less likely 
contribution to a critical stability condition given the integrity of the landfill base.   

2.2 GEOTECHNICAL STABILITY ANALYSIS 

2.2.1 Scope 

A geotechnical analysis has been carried out to assess the stability of external and 
internal batter slopes of the proposed Fernview Landfill.  A north-south section 
extending through the proposed landform has been adopted for analyses, with the 
maximum height of waste (near the centre of the section) being of the order of 50m.  
This section is shown on Duggan and Hede drawings provided in Attachment 1. 
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A conventional geotechnical stability approach has been adopted for this analysis, 
with the use of the slope stability package, SLOPE/W.  This model uses limit 
equilibrium theory to solve for all factors of safety of the design slope, based on 
either circular or planar shaped failure surfaces.1  It is recognized, however, that 
waste does not necessarily comply with conventional principles of soil mechanics, 
therefore the use of the SLOPE/W model is not definitive, with modelling taking a 
sensitivity analysis approach.  The key parameter adopted for assessment of model 
sensitivity is angle of internal friction for waste material, which is a measure of the 
strength of waste under shear.  It is emphasised that friction angle as a measure of 
waste strength is representative of waste as a mass within the landfill profile, given 
the nature of the waste material, comprising irregularly/sub-angular shaped 
inclusions within a matrix of mixed refuse and other coarse particles, with minor fines.  
As such, no cohesion (as expected within a homogeneous clayey soil matrix) is likely 
to develop.  These conditions are reflected based on review of the literature as 
presented in Section 2.2.2. 

Given the configuration of the landfill profile (Attachment 1), both “circular” and 
“planar” failures have been considered.  The circular plane has been adopted to 
account for any discontinuities within the waste profile, with the planar failure 
configuration adopted to consider the effects of failure development along the 
interface between waste and the landfill liner/containment system. 

For the purpose of batter stability analyses, a benchmark factor of safety of 1.5 has 
been adopted, which represents a lower bound limits for overall batter stability. 

2.2.2 Model Setup 

Batter cross section used in the stability model is reproduced as Plate 1. 

Plate 1 - Model Section through Landfill Batters 

(a) External Batter – 5(H) to 1(V) Batter 

 

 

                                                 
1 These relate to the shape of the failure plain (in section).  The circular failure plain is assumed to occur around a point of 

rotation with a circular shaped failure surface. Three dimensionally, the circular failure plan may manifest as a “scallop” 
shaped mass.  Conversely, the planar failure assumes a linear plane, manifesting three dimensionally as a wedge shaped 
mass. 
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(b) Internal Batter – 3(H) to 1(V) Batter 

 

Parameters adopted for geotechnical analysis are summarised in Table 1.  The basis 
for these parameters are outlined as follows: 

Waste Material 

Parameters for waste are based on industry benchmarks for landfill compaction 
efficiency, with strength parameters derived from literature sources.  In particular, 
Gabr et al (2007) indicates that the friction angle for waste decreases with 
decomposition, related to the associated increase in plastic content.  The typical 
range for friction angle decreases from 33° for fresh shredded waste to 18° for plastic 
material.  A lower bound friction angle for decomposed waste is 24°.  For 
conservatism, therefore, a friction angle range of 18° to 24° has been adopted for 
modelling purposes. 

Landfill Liner 

A review of relevant literature (including Vaid and Rinne, 1995, and Giroud and 
Swan, 2000) indicates typical that interface friction angle between geomembrane and 
soil liners would be in the range of 10 to 25 degrees depending on the texture of the 
geomembrane and liner soil type.  It is assumed for the purpose of this assessment 
that the geomembrane liner will be smooth, with the liner soil comprising clayey sand 
(i.e. predominantly granular).  It is also assumed that the geomembrane-soil interface 
is the critical surface within the liner configuration from a stability perspective (i.e. all 
other contact surfaces, being either geotextile-geotextile or geotextile-geomembrane, 
would comprise a higher interface friction angle).  A design friction angle for the 
geomembrane-soil interface of 15 degrees has therefore been conservatively 
assumed. 

Table 1 – Adopted Model Parameters 

Material Type/Sequence Bulk Density 
(kN/m3) 

Effective Cohesion 
(kPa) 

Effective Friction 
Angle 

(degrees) 

Geomembrane-soil Interface - - 15 

Waste 10 0 18 to 24 
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2.2.3 Modelling Results 

Results from stability modelling carried out in relation to batter sections as described 
in Section2.2.2 are summarized on Table 2, with typical model output (for waste 
fraction angle of 20 degrees) presented in Plates 2 and 3 for external and internal 
batter sections (respectively) . 

Table 2 – Summary Results of Stability Modelling as Calculated Factors of Safety 

Failure Plane Friction Angle for Waste 
(degrees) 

External (Final Landform) 
Batter Internal (Interim) Batter 

Circular 18 1.99 1.58 

 20 2.23 1.77 

 22 2.48 1.96 

 24 2.73 2.16 

Planar 18 2.10 1.50 

 20 2.35 1.68 

 22 2.60 1.86 

 24 2.87 2.05 

Plate 2 –  Typical Model Output from Stability Modelling – External Batter 
(based on Waste Friction Angle of 20 degrees) 

(a) Circular Failure Plane 

 

(b) Planar Failure Plane* 
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Plate 3 –  Typical Model Output from Stability Modelling – Internal Batter* 
(based on Waste Friction Angle of 20 degrees) 

(a) Circular Failure Plane 

 (b) Planar Failure Plane* 

 

 
* Planar failure phase generated by projection along back face of critical circular slip surface to liner 

surface, then along the liner profile. 

Further to the above analyses in relation to internal batter slopes, a supplementary 
analysis has been undertaken to consider the effect of reducing the overburden 
associated with the full height waste profile.  A batter height equivalent to a single 
bench of 10m has therefore been considered, assuming a planar failure 
configuration.  The calculated factor of safety for this scenario was 1.63, with 
associated model output included as Plate 4.  It is noted that this factor of safety is 
lower than the full height profile, although at the lower height, is an acceptable 
condition, given that the lower height is a more consistent with appropriate landfill 
operating practice. 
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Plate 4 –Output from Re-Analysis of Internal (Interim ) Batter – Planar Failure Plane/Reduced 
Height 

 
* Planar failure phase generated by projection along back face of critical circular slip surface to liner 

surface, then along the liner profile. 

These results indicate that all modelling scenarios, considering variations in friction 
angle and failure surface configuration, achieved factors of safety above the 
threshold value of 1.5.  It is therefore considered that the proposed batter 
configurations  would remain stable under “credible” operating conditions.  Emphasis 
is placed, however, on maintaining practical configurations for internal batter slopes 
particularly at heights above 20m, with the use of a benched profile, as modeled, 
recommended under operating conditions.  The potential exists for an unbenched 
batter to be of marginal stability. 

2.2.4 Conclusions 

The principal conclusions from the landfill batter stability analysis completed in 
relation to the Fernview Landfill are as follows: 

• The external landform configuration, based on 5(H) to 1(V) batter slopes, is 
generally stable for the conditions adopted.  A key influence on stability is 
friction angle for the waste material, although under lower bound conditions, 
the batter remains geotechnically stable. 

• Internal (Interim) batters would need to be benched to maintain stable 
conditions.  In general, such conditions would reflect appropriate landfill 
operating practice. 

As a final point, implementation of appropriate measures for leachate management 
are assumed as a basic operating requirement, recognising that elevated leachate 
levels contribute to reduction of batter stability as well as (most importantly) the 
potential for release of leachate to the environment. 
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We trust the above meets with your current requirements. 

 

 
Yours faithfully 
Allan Watson Associates Pty Limited 
 

 
ALLAN WATSON 
Principal Engineer 
 
Enc. Attachment 1 – Duggan and Hede Drawings 
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1. Definitions of terms and acronyms 
In this Decision Report, the terms in Table 1 have the meanings defined.  

Table 1: Definitions 

Term Definition 

AACR Annual Audit Compliance Report 

ACN Australian Company Number 

AHD Australian Height Datum  

ANZECC Australian Water Quality Guidelines for Fresh and Marine Waters, 
ANZECC (November 1992, and its updates) 

Applicant Fernview Environmental Pty Ltd 

AS 1940:2017 Australian Standard AS 1940:2017 The Storage and Handling of 
Flammable and Combustible Liquids 

AS 2436-1981 Australian Standard AS 2436-1981 Guide to Noise Control on 
Construction, Maintenance and Demolition Sites 

AS 4678 – 2002  Australian Standard AS 4678 – 2002 Earth Retaining Structures  

AS/NZS 
1170.4:2007 

Australian New Zealand Standard AS/NZS 1170.4:2007 Structural 
design actions – Part 4:Earthquake actions in Australia 

AS/NZS 5667 Australian New Zealand Standard AS/NZS 5667.1:1998 Water quality 
– Sampling  

Category/ 
Categories/ Cat. 

Categories of Prescribed Premises as set out in Schedule 1 of the EP 
Regulations 

CS Act Contaminated Sites Act 2003 (WA) 

Decision Report refers to this document.  

Delegated Officer an officer under section 20 of the EP Act. 

Department means the department established under section 35 of the Public 
Sector Management Act 1994 and designated as responsible for the 
administration of Part V, Division 3 of the EP Act. 

DWER Department of Water and Environmental Regulation 

As of 1 July 2017, the Department of Environment Regulation (DER), 
the Office of the Environmental Protection Authority (OEPA) and the 
Department of Water (DoW) amalgamated to form the Department of 
Water and Environmental Regulation (DWER). DWER was 
established under section 35 of the Public Sector Management Act 
1994 and is responsible for the administration of the Environmental 
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Term Definition 

Protection Act 1986 along with other legislation. 

EN 13719-12 
2002 

Also referred to as the LFE-2 Cylinder Testing Geomembranes and 
their Protective Materials: A methodology for testing protector 
geotextiles for their performance in site specific conditions.   

EPA Environmental Protection Authority 

EP Act Environmental Protection Act 1986 (WA) 

EP Regulations Environmental Protection Regulations 1987 (WA) 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 (Cth) 

GCL Geosynthetic Clay Liner  

km Kilometres 

LWCWD Landfill Waste Classification and Waste Definitions 1996 (as amended 
December 2009) 

m metres 

mᶟ cubic metres 

mbgl metres below ground level 

mBGS metres below ground surface 

Minister the Minister responsible for the EP Act and associated regulations 

MS Ministerial Statement 

Noise Regulations Environmental Protection (Noise) Regulations 1997 (WA) 

Occupier has the same meaning given to that term under the EP Act. 

PM Particulate Matter 

Prescribed 
Premises 

has the same meaning given to that term under the EP Act. 

Premises refers to the premises to which this Decision Report applies, as 
specified at the front of this Decision Report 

Issued Works 
Approval 

the Works Approval issued under Part V, Division 3 of the EP Act 
following the finalisation of this assessment.  

Risk Event  As described in Guidance Statement: Risk Assessment  

UDR Environmental Protection (Unauthorised Discharges) Regulations 
2004 (WA) 
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2. Purpose and scope of assessment 
On 2 August 2017, the Department of Water and Environmental Regulation (DWER) received 
an application for a works approval (Application) from Fernview Environmental Pty Ltd (the 
Applicant) for the construction of the Class II (Category 64) Putrescible Landfill at Lot 98 on 
Plan 75926, Wannamal Road South, Cullalla (the Premises).  

The Applicant has previously held Works Approval W5031/2011/1 for the Premises which 
expired in June 2017. This assessment has been undertaken in accordance with DWER’s 
revised risk-based approach as set out in DWER’s Guidance Statement: Regulatory Principles 
(July 2015). 

This assessment has also taken into consideration the Part IV assessment and approval 
under Ministerial Statement 796 issued 11 June 2009 and Ministerial Statement 1073 issued 
26 February 2018.  

This Decision Report presents an assessment of potential environmental and public health 
risks from emissions and discharges from the construction and operation of the Premises. As 
a result of this assessment, a Works Approval has been granted (Issued Works Approval) 
(Attachment 1). 

2.1 Applicable regulations, standards and guidelines 
The overarching legislative framework of this assessment is the EP Act and EP Regulations.  

The guidance statements which inform this assessment are:  

 Guidance Statement: Regulatory Principles (July 2015) 

 Guidance Statement: Setting Conditions (October 2015) 

 Guidance Statement: Land Use Planning (February 2017) 

 Guidance Statement: Decision Making (February 2017) 

 Guidance Statement: Risk Assessments (February 2017) 

 Guidance Statement: Environmental Siting (November 2016) 

2.2 Information received 
The Application was received on 2 August 2017 from the Applicant to construct a Prescribed 
Premises Category 64 landfill. The Delegated Officer considered that the information provided 
as part of the Application was sufficient to validate and commence with the risk assessment. 
Further information was subsequently requested by DWER and provided on 17 April 2018, 19 
November 2018, 6 December 2018 and 15 January 2019 by the Applicant.                                                                                                                              

Table 2 lists the Prescribed Premises Categories that have been applied for. 

Table 2: Prescribed Premises Categories applied for 

Classification 
of Premises 

Description Approved Premises 
production or design 
capacity or throughput 

Category 64 

Class II or III putrescible landfill site: premises on which waste 
(as determined by reference to the waste type set out in the 
document entitled “Landfill Waste Classification and Waste 
Definitions 1996” published by the Chief Executive Officer and 
as amended from time to time) is accepted for burial. 

150,000 tonnes/annual 
period  
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Table 3 lists the documents submitted during the assessment process. 

Table 3: Documents and information submitted during the assessment process 

Document/information description  Date received  

Application Form 

2 August 2017 

Application for Works Approval Ministerial Statements No 796 & No 975 - Attachments 

Letter - Aurora Environmental to the Department of Environment (Canberra) 

Decommissioning and Post Closure Management Plan 

Landgate Deposited Plan 75926 (sheets 1 to 3) 

Emergency Response Plan 

Application for amendment of Ministerial Statements No 796 and No 975 

Letter - Fernview Environmental to DWER - Fee waiver request 

ASIC company extract 

Record of Certificate of Title 

Premises boundary and regional location map 

Premises siting map 

Veolia Environmental Services – Works Approval - Fernview Landfill – Part 1 to 3 – 
December 2010 (Application documents for  original works approval application in 2011) 

Aurigen Group Limited – Development Application 

Aurigen Group Limited – Development Application (duplicate of one figure within above 
document) 

Fire Management Plan 

Landfill Management Plan 

Local Water Management Plan 

Letter - Development Assessment Panels to Aurigen Group Limited – approval of 
Development Application 

Letter – Office of the Environmental Protection Authority to Aurigen Group Limited – 
Notice of change of nominated proponent – Ministerial Statements 796 and 975 

Copy of amendment to Works Approval W5031 issued on 19 May 2017 

Landfill Batter Stability Assessment, October 2010 

Revised Stability Assessment V2, April 2018 17 April 2018 

Revised Stability Assessment V3, October 2018 19 November 
2018 Revised Detailed Design Drawings  

ATC Williams Memorandum – DWER Clarification #1 request for Fernview Landfill dated 
4 December 2018 6 December 

2018 
Revised Locality Plan (Drawing 001-011_RevB) 

Letter – Re: Application for a works approval under the Environmental Protection Act 
1986 – Draft Instrument and Decision Report 

15 January 2019 

Fernview Environmental Memorandum – DER2017/001450 Draft Works Approval and 
Decision Report dated 15 January 2019 
ATC Williams Memorandum – Draft Works Approval W6083/2017/1 and Decision Report 
dated 15 January 2019 
Revised drawings 118061-05-001-012-A (Catchment Layout Plan) 118061-05-001-013-
A (Rehabilitation Landfill Cap Option) and 118061-05-001-002-C (Site Plan)  
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2.3 Stakeholder consultation 
The Application was advertised in The West Australian newspaper and on the DWER website 
on 28 August 2017.  

The Application was also referred to the following direct interest stakeholders: 

 Shire of Gingin 

 Department of Biodiversity, Conservation and Attractions (DBCA) 

 Department of the Environment and Energy (DoEE) 

 Seven adjacent surrounding landowners (including the Water Corporation) 

Responses were received from the Shire of Gingin, DBCA, DoEE and Water Corporation and 
are summarised in the sections below.   

 Shire of Gingin 

The Shire of Gingin provided information relating to the provisions of the Shire of Gingin’s 
Local Planning Scheme No. 9 (LPS 9) – Special Use Schedule, SU5 – Portion of Lot 7778 
situated north of the Boonanarring Road Reserve and Wannamal Road south reserve (east of 
the intersection with Boonanarring Road) AMD 14 GG 08/04/2016. 

Provisions relevant to DWER’s assessment include: 

 “Development of the Waste Management Facility is to be generally in accordance with the 
Shire of Gingin TPS 8 Amendment No 104 Scheme Amendment Report September 2009, 
the Design and Hydrology Assessment Report December 2008 and the Statement of 
Conditions No. 796 issued by the Minister for the Environment; or in such other manner as 
may be approved by local government and the Minister for Environment.  

 Except as otherwise approved by local government, the Development Application will be 
required to address the Fernview Regional Waste Management Facility – Design and 
Hydrology Assessment Report prepared by IW Projects Pty Ltd, Final, December 2008 
and, as a minimum, shall also address the following: 

(a) Provide a Stability and Settlement Assessment carried out by a competent 
stability expert to the satisfaction of the Chief Executive Officer at the Shire of 
Gingin. 

(b) Confirm that the detailed landfill design includes adequate localised 
stormwater diversion particularly around the perimeter of the landfill and the 
leachate evaporation ponds. 

(c) Confirm that the final detailed design for the leachate collection system 
adequately addresses acceptability of the liner slopes, leachate sump 
configuration, extraction system, consistency with landfill staging and the 
need, or otherwise for separate leachate sumps for each landfill stage.  

(d) Include a detailed design of the proposed Geosynthetic Clay Liner (GCL) and 
consider the impact of constructing the GCL Layer on the 200mm sand layer 
and geomembrane liner below and the constructed methodology of the 
geomembrane liner to consider the stability and constructability issues when 
placing the geomembrane. 

(e) Groundwater extraction bores will be required immediately downstream of the 
landfill leachate sumps and sediment pond. 

(f) Include provision for groundwater rest levels to be measured regularly and the 
groundwater contours to be updated and flow directions repositioned. 
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(g) Groundwater monitoring to be supplied to the Shire on a bi-annual basis. 

(h) Require that any future Development Application for the re-mining and re-
processing of inert waste shall consider the overall impacts on the landfill 
operation, liner and leachate collection, detection systems and the 
environment including: 

(i) The long term stability of the waste mass; 

(ii) Potential for damage to the liner and leachate collection systems from 
mining and refilling with new waste; 

(iii) Adequacy of the existing leachate collection system to collect leachate 
from new waste; 

(iv) The composition of the mined and reprocessed material; and 

(v) The need, or otherwise, for any liner system to the inert spoil dump to 
prevent contamination of the local groundwater. 

(i) All development that includes uses incompatible with sensitive land uses will 
be located such that the 500m buffer is fully accommodated within the 
boundaries of the Portion of Lot 7778 zoned ‘Special Use’”. 

 Department of Biodiversity, Conservation and Attractions 

The DBCA noted that the proposal is subject to existing approval under Part IV of the EP Act 
and that DBCA provided substantial input to the 2008-09 environmental assessment and 
approval of the facility. On that basis and noting DWER’s capacity to apply appropriate 
regulatory measures for environmental management of the facility under Part V of the EP Act, 
DBCA did not propose to review or provide specific comments on the Application 
documentation.  

 Department of the Environment and Energy 

The DoEE provided that the project has been referred to the DoEE under the Environment 
Protection and Biodiversity Conservation Act 1999 (EPBC Act) and in January 2016, was 
determined to be a controlled action (EPBC Number 2015/7621).  

The DoEE advised that the Department is assessing the potential impacts on the project on 
Carnaby’s black cockatoo  and will be assessing direct impacts such as habitat clearance as 
well as indirect impacts (if any) such as groundwater contamination by leachate.  

The DoEE advised that they are unable to review and provide detailed comment on the 
Applicant’s supporting information, however given that the works approval application is 
expected to be substantially the same as previously submitted, the Department would not 
seek to provide comment if the potential impacts were likely to be of the same nature and 
scale.  

 Water Corporation 

Water Corporation has advised that Reserves 22602 and 24559 will not be used for water 
supply infrastructure in the future and therefore Water Corporation has no significant 
comments regarding the Application. Nonetheless, Water Corporation will expect appropriate 
controls are put in place to mitigate contamination affecting Water Corporation’s sites.  
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3. Assessment of operator 
When assessing and making a decision on whether to grant a works approval or licence, the 
CEO or his Delegate can have regard to the fitness and competency of the proposed 
applicant. 

The Delegated Officer has identified that Fernview shares Directors with Aurigen Group Ltd 
(Aurigen) and therefore, the compliance history of Aurigen is relevant to consider in the 
assessment. Aurigen is also affiliated with the following companies:  

 Auricom Pty Ltd; 

 Cityscore Pty Ltd (All Earth Group);  

 Starworks Pty Ltd; and  

 Matera 3 Pty Ltd.  

An internal review of Fernview and the above companies has been undertaken, based on 
records held by DWER.  

Administration August 2017  

DWER was advised early September that Aurigen Group Ltd had entered into external 
administration on the 24th August 2017. 

Previous operating history   

The Applicant has experience in recycling of construction and demolition (C&D) waste and 
commercial and industrial waste, which includes, but is not limited to, sorting, crushing and 
screening of wastes. Below is a summary of the licensing history for the affiliated companies: 

 Cityscore Pty Ltd (Cityscore) operates the Aurigen Group Limited facility on Lots 280 
and 281 on Plan 3327 Kelvin Road in Maddington pursuant to Licence 
L7845/20003/5 granted under Part V of the EP Act for Prescribed Premises 
Categories 13 (crushing of building material), 61A (solid waste facility) and 62 (solid 
waste depot). The Licence was transferred from All Earth Group to Cityscore Pty Ltd 
on 23 June 2016. On 9 August 2018, Licence L7845/2003/5 was further transferred 
from Citscore to Starworks Enterprises Pty Ltd.  

 Aurigen Group Limited (Aurigen) applied for a concurrent works approval (application 
number W6025/2017/1) and licence (application number L9026/2017/1) under Part V 
of the EP Act for Prescribed Premises Categories 47 (scrap metal recovery), 61A and 
62 at Lot 2 on Diagram 51806 Jackson Street in Bassendean on 5 January 2016. The 
application was a result of previous site visits by DWER that identified unregulated 
activities occurring on site and directed the Applicant to apply for a works 
approval/licence.  

The Town of Bassendean advised on 18 May 2017 that development approval for the 
proposed development is required however; a development application has yet to be 
lodged. It is the Applicant’s intention that the proposed use and associated buildings 
be considered by the Joint Development Assessment Panel.  

Intention to grant a works approval, subject to conditions, for the proposed facility 
was provided to Aurigen Group Limited on 8 August 2017. The granting of the works 
approval is subject to planning approval. 

The Town of Bassendean advised on 15 September 2017 that the development 
application from Aurigen Group Limited was never accepted and has not been 
considered by the Joint Development Assessment Panel.  
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 Matera 3 Pty Ltd (Matera) operates the Matera waste Recycling Facility on Part of Lot 
313 on Plan 243063 Abercrombie Road in Postans pursuant to Licence 
L8632/2012/1 granted under Part V of the EP Act for Prescribed Premises Categories 
13 and 62.  

On 7 March 2018, Aurigen confirmed that the site has been closed since 2016 and no 
works has occurred onsite since 2016 except for various remediation works until 
August 2017 and advised of its intent to let the Licence cease to have effect. On 3 
May 2018, Licence L8632/2012/1 ceased to have effect due to non-payment of fees.  

3.2 DWER compliance history check  
A search of DWER’s Industry Licensing System (ILS) and Incidents and Complaints 
Management System (ICMS) has been undertaken using links to other previously licensed 
Prescribed Premises who share Directors or links to Directors or the CEO of Fernview.  

Based on DWER records, three dust complaints were received in relation to the Cityscore 
premises between November 2015 and September 2016 however these were not 
substantiated by DWER Officers.  

Two other complaints were received in relation to the Cityscore premises in regards to 
asbestos waste and storage of green waste which may discharge to the environment during 
rain events. DWER enquiries confirmed that the asbestos was disposed of to an appropriate 
facility and there was no evidence of green waste accepted onto the site.  

Further to the above, a site inspection of the Cityscore premises by DWER officers on 17 
October 2017 identified lead contaminated crucibles had been accepted at the Premises, 
contrary to licence conditions. An Environmental Field Report was issued on 3 November 
2017 and an Environmental Protection Notice (Reference No: CEO 2953/17) was served on 8 
December 2017 requiring the removal of the contaminated crucibles from the site and the 
preparation of a remediation and validation report. The Premises has also been reported as a 
potentially contaminated site under the Contaminated Sites Act 2003.  

In March 2016, DWER received a complaint from the Town of Bassendean in regards to 
waste recycling activities being undertaken by Auricom Pty Ltd at Jackson Street in 
Bassendean. A site inspection by DWER Officers confirmed that activities causing the 
premises to be prescribed were occurring onsite. In January 2017, Aurigen submitted an 
application for a works approval and licence for the premises and the application was 
accepted in April 2017. DWER is currently awaiting confirmation of planning approval prior to 
issuing a works approval for the premises. 

Three complaints in regards to dust from the former Matera premises were received by DWER 
between December 2015 and August 2016. Non-compliance with licence conditions were 
identified by DWER Officers during site inspections and an Environmental Field Report was 
issued to address these matters.  

The majority of the complaints received were not substantiated and the non-compliances 
identified appear to have been rectified by the Licence Holders. 

Following the attendance of a DWER Officer at the former Matera premises for a fire in March 
2018, it was identified that remedial actions appear not to have been undertake to remove the 
remaining waste onsite. The Applicant has confirmed that the residual material has not yet 
been fully removed from the site.  

Key findings:  

1. Fernview Environmental has not previously constructed or operated a landfill facility. 

2. Affiliated companies have previously been investigated for non-compliance. 
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4. Regulatory context 
Table 4 summarises approvals relevant to the assessment.  

Table 4: Relevant approvals and tenure 

Legislation Number Subsidiary  Approval 

Rights in Water and 
Irrigation Act 1914 

CAW200646 issued 11 
December 2017 

Fernview 
Environmental Pty Ltd 

Approval to construct four 
groundwater production wells.  

Part IV of the EP Act 
(WA) 

Statement Number 796 
issued 11 June 2009 

Veolia Environmental 
Services (Australia) Pty 
Ltd 

Approval of the Fernview Landfill 
proposal - to construct and 
operate a landfill accepting Class 
II-type waste. Six cells are to be 
constructed with a total 
operational lifetime of not more 
than 30 years. A landfill gas 
collection system and utilisation 
plant facility will also be 
constructed. 

Statement Number 975 
issued 2 July 2014 

Veolia Environmental 
Services(Australia) Pty 
Ltd 

Removal of the previous limit of 
authorisation and inclusion of new 
condition requiring that the 
implementation of the proposal 
begins prior to the 12 June 2017.  

Statement Number 1073 
issued 26 February 
2018 

Fernview 
Environmental Pty Ltd 

Deletion of all conditions of 
Statement Number 975 and 
inclusion of new conditions 
requiring that the implementation 
of the proposal begins prior to 13 
June 2022. 

New conditions were also added 
relating to environmental offsets 
for the Carnaby’s black cockatoo 
habitat and development and 
submission of a Feral Animal 
Management Plan.  

Environment 
Protection and 
Biodiversity 
Conservation Act 
1999 (Cth) 

Reference Number 
EPBC 2015/7621 

Fernview 
Environmental Pty Ltd 

On the 16 June 2017, the 
designated proponent was 
changed from Aurigen Group Pty 
Ltd to Fernview Environmental 
Pty Ltd.  

The proposal is still under 
assessment under the EPBC Act. 
The assessment process has 
been suspended by the 
Department of Environment and 
Energy pending provision of the 
Works Approval.  

Part V of the EP Act 
(WA) 

W5031/2011/1 Fernview 
Environmental Pty Ltd 

Works Approval for the 
construction of Stage 1 of the 
Fernview Landfill.  

The Works Approval expired on 
11 June 2017. 
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4.1 Approvals: Part V of the EP Act 

 Background 

Veolia Environmental Services (Australia) Pty Ltd (Veolia) was originally granted Works 
Approval W5031/2011/1 in October 2012 for the construction of a Class II putrescible landfill 
within the Premises, with an annual capacity of 150,000 tonnes.   

In May 2017 the Works Approval was transferred from Veolia to the Applicant following their 
purchase of the Premises.  

On 13 April 2017 the Applicant applied to amend the Works Approval to extend the expiry 
date, however the amendment was not issued prior to the expiry of the Works Approval on 11 
June 2017. The Applicant has therefore applied for a new Works Approval for the Premises.  

 Key and recent works approvals 

Table 5 summarises the works approval and licence history for the Premises.  

Table 5: Works approval and licence history  

Instrument Issued Nature and extent of works approval, licence or amendment 

W5031/2011/1 27 September 2012 Works approval granted to Veolia Environmental Services (Australia) 
Pty Ltd to construct Cell 1 and associated stormwater and leachate 
infrastructure of the Fernview Landfill.  

W5031/2011/1 18 June 2015 Amendment to works approval - to extend the expiry date from 30 
September 2015 to 11 June 2017 to align with Ministerial Statement 
No. 975. 

W5031/2011/1 15 September 2016 Amendment to works approval – to change the premises address from 
Lot 7778 on Plan 209805 to Lot 98 on Plan 75926 as per a change by 
Landgate due to a subdivision.  

W5031/2011/1 19 May 2017 Amendment to works approval – transfer of Works Approval Holder 
from Veolia Environmental Services (Australia) Pty Ltd to Fernview 
Environmental Pty Ltd. 

 Clearing 

The Application states that 42.5ha of vegetation is proposed to be cleared using mobile plant 
and chains between November 2017 and January 2018. Subject to issue of the Works 
Approval and Department of Environment and Energy approval, the Applicant proposes to 
commence clearing between May 2019 and August 2019.  

Clearing associated with the Stage 1 proposal has been assessed under Part IV of the EP Act 
and is subject to regulatory conditions under Ministerial Statements 796 and 975. Therefore, 
further assessment of the clearing component under Part V is not required. 

4.2 Approvals: Part IV of the EP Act 

Background 

The original proposal was referred (Referral decision No. 1287) to the Environmental 
Protection Authority (EPA) for assessment under Part IV of the EP Act and is subject to two 
Ministerial Statements as outlined below.  
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Ministerial Statement 796 

The original proposal related to the construction and operation of a “bioreactor” landfill 
accepting biological liquid wastes and sludge in addition to Class II type waste at the 
Premises. This proposal was amended to a landfill accepting Class II type waste, including a 
landfill gas collection and utilisation plant.  

The EPA report and recommendations (Bulletin No. 1287, May 2008) detail the assessment of 
the below key environmental factors relevant to the proposal: 

 Ground and surface water quality; and 

 Flora and vegetation. 

The EPA assessment concluded the following: 

Ground and surface water quality – 

 “the proposed liner and capping design, which exceeds the specifications for a Class II 
landfill, would minimise impacts on groundwater if constructed in accordance with the 
Draft Best Practice Environmental Management on Siting, Design, Operation and 
Rehabilitation of Landfill (Department of Environment, 2005).  

 potential risk to ground and surface water would be minimised through the satisfactory 
implementation of the Leachate Monitoring and Management Plan, which addresses 
leachate management and contingency measures”. 

Flora and vegetation – 

 “that the landfill has been sited to minimise impacts on ‘Excellent’ condition vegetation.  

 the proposal can be managed to meet the EPA’s environmental objectives, provided 
there is satisfactory implementation by the proponent of their commitments and the 
recommended conditions”. 

The EPA report and recommendations stated that issues such as details of leachate 
management, groundwater monitoring, litter and pest management, dust, odour and post 
closure can be managed under the approval process of Part V of the EP Act.  

Following the EPA report and recommendations, the Ministerial Statement No. 796 (MS 796) 
was published on 11 June 2009. MS 796 specifies conditions relating to compliance reporting, 
liner specifications, ground and surface water conditions, flora and vegetation and landfill 
decommissioning and post closure management plan conditions.  

Proposal Implementation 

Condition 1-3 requires that the Applicant refer any changes to the type of waste intended for 
acceptance to the EPA.  

Compliance reporting, performance review and reporting 

Conditions 4-1 through 4-6 relate to compliance reporting, requiring the development and 
submission of a compliance assessment plan identifying: 

1. frequency of compliance reporting; 

2. approach and timing of compliance assessments;  

3. retention of compliance assessments; 

4. reporting of potential non-compliances and corrective actions taken; 

5. table of contents of compliance reports; and 

6. public availability of compliance reports.  
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These conditions also require the Applicant to advise DWER of any potential non-compliance 
as soon as practicable and require the submission of an annual compliance assessment 
report addressing the previous twelve month period (or as agreed by DWER).   

In addition to the above compliance reporting, conditions 5-1 and 5-2 require the Applicant to 
submit to the EPA and make publicly available, a Performance Review Report at the 
conclusion of the first, second, fourth, sixth, eighth and tenth years after the start of 
implementation and then at such intervals as the EPA may regard as reasonable. This report 
is to address: 

1. The major environmental risks and impacts; the performance objectives; standards 
and criteria related to these; the success of risk reduction/impact mitigation measures 
and results of monitoring related to management of the major risks and impacts; 

2. The level of progress in the achievement of sound environmental performance, 
including industry benchmarking, and the use of best available technology where 
practicable; and 

3. Significant improvements gained in environmental management which could be 
applied to this and other similar projects.  

Ground and surface water  

Of these conditions, section 6 of the statement relates to the specified infrastructure 
requirements in relation to groundwater and surface water management.  

Condition 6-1 specifies: 

“The proponent shall construct the landfill cells and leachate storage ponds to include as 
a minimum, a double-lined containment system consisting of a minimum 2.0 millimetre 
high-density polyethylene flexible membrane liner and a clay based liner with a 
performance equivalent of greater than that of a compacted clay liner one metre thick and 
a hydraulic conductivity less than 1 x 10-9 metres per second. The lining system shall 
also incorporate a leakage detection and recovery system beneath the double liner 
consisting of a permeable layer underlain by a further 2.0 mm thick high-density 
polyethylene flexible membrane.” 

Condition 6-3 specifies that the proponent shall monitor the quality of groundwater on and in 
proximity to the proposal area, which shall be done in accordance with the works approval and 
licensing provisions of Part V of the EP Act.  

Landfill decommissioning and post-closure management plan 

Conditions 8-1 and 8-2 require the preparation and submission of a Landfill Decommissioning 
and Post-closure Management Plan designed to ensure that the Premises is left in an 
environmentally acceptable condition. The plan will need to address the following: 

1. Progressive rehabilitation to pre-development condition or better through re-vegetation 
of capped landfill cells with selected local native species; 

2. Choice of capping materials which are consistent with Best Practice Guidelines which 
shall include a low permeability layer, followed by a sub-soil layer and a final layer of 
soil suitable for vegetation establishment; 

3. Ongoing operational practice to ensure that the final landfill surface will be constructed 
to a predetermined crossfall to enhance surface water runoff while safeguarding 
against erosion and to ensure that final contours of the site will blend into the 
surrounding environment; 

4. Monitoring and management of ground and surface water; and 

5. Response, mitigation and contingency measures to be implemented if ground and 
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surface water quality is affected to an unacceptable level.  

The draft plan is required to be prepared prior to the commencement of construction and a 
final plan submitted at least two years prior to the anticipated date of closure.  

Financial assurance 

Conditions 9-1 through 9-6 of the ministerial statement relate to payment of a financial 
assurance of an initial amount of AU$3.5 million is to be provided to the CEO prior to the 
commencement of construction.  

Condition 9-2 requires that prior to the commencement of landfilling, the Applicant must 
prepare and submit to the CEO an assessment of the risk covered by the financial assurance.  

The amount of the financial assurance will be reviewed and replaced as necessary every 
three years in accordance with condition 9-2 of the statement and may be discharged by the 
CEO in accordance with the conditions of the ministerial statement if required. 

Key findings:  

1. Condition 6.1 of MS796 stipulates landfill liner requirements, which is a matter that 
can be regulated through the Part V licensing process.  While this may cause 
perceived regulatory duplication, it is noted that the condition itself will not limit 
more stringent controls on a works approval, should the assessment of the works 
approval application identify environmental risks that warrant such controls.  

2. The Applicant will be required to verify construction of works as part of the Works 
Approval to ensure that compliance with the Ministerial requirement can be verified 
by DWER.  

Ministerial Statement 975 

Ministerial Statement 975 was published on 2 July 2014 and was granted to delete condition 3 
of Ministerial Statement No 796, which referred to the time limit of the authorisation and to 
extend this date by replacing the condition with a new subset of conditions. The revised 
conditions were as follows: 

“3-1 The proponent shall not commence implementation of the proposal after the 11 June 
2017, and any commencement, prior to this date, must be substantial. 

3-2 Any commencement of implementation of the proposal, on or before 11 June 2017, 
must be demonstrated as substantial by providing the Chief Executive Officer with written 
evidence, on or before 11 June 2017.” 

These conditions limited the extent of any future approvals granted under Part V of the EP 
Act.  

A site visit by DWER Officers on 30 March 2017 confirmed construction works had not 
commenced.  

Ministerial Statement 1073 

Ministerial Statement 1073 was published on 26 February 2018 following a section 46 request 
on 10 August 2017 to amend the time limit condition of Ministerial Statements 796 and 975 
due to delays in obtaining other approvals including those required under the EPBC Act. 

An assessment was undertaken under Part IV of the EP Act and a Report and 
Recommendations of the EPA provided to the Minister (EPA R&R No: 1612). As part of this 
assessment, further consideration was given to the potential impacts of clearing of native 
vegetation with particular regard to the impacts on the Carnaby’s cockatoo (Calyptorhynchus 
latirostris).  
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The following conclusions have been made by the EPA as a result of the assessment: 

 “the impacts to the key environmental factors of Inland Waters Environmental Quality 
and Flora and Vegetation are considered manageable, based on the requirements of 
the existing implementation conditions of Ministerial Statement 796; 

 there has been a change in the relevant environmental factors since the proposal was 
originally assessed by the EPA (Report No. 1287, May 2008), and Terrestrial Fauna is 
now also considered a key environmental factor; 

 it is appropriate to require an offset to counterbalance the loss of 42.5ha of Carnaby’s 
cockatoo foraging habitat; 

 it is appropriate to require the proponent to prepare a Feral Animal Environmental 
Management Plan; and 

 it is appropriate to extend the authorised timeframe for substantial commencement of 
the proposal for another five (5) years.” 

As a result of this assessment, Ministerial Statement 1073 was issued with a revised time limit 
of authorisation condition replacing Condition 3 of Ministerial Statement 796 as follows: 

“3-1 The proponent shall not commence implementation of the proposal after 13 June 
2022, and any commencement prior to this date must be substantial. 

3-2 Any commencement of implementation of the proposal on or before 13 June 2022, 
must be demonstrated as substantial by providing the CEO with written evidence, on or 
before 13 June 2022” 

Additional conditions relating to environmental offsets for the Carnaby’s black cockatoo and 
preparation and submission of a Feral Animal Environmental Management Plan were also 
added to Ministerial Statement 796 as part of this statement.  

4.3 Occupancy 
Fernview Environmental Pty Ltd is listed as the registered proprietor on the Certificate of Title 
for Lot 98 on Deposited Plan 75926.  

4.4 Contaminated Sites Act 2003 
Lot 98 on Deposited Plan 75926 is not listed as a suspected or known contaminated site on 
DWER’s contaminated sites database. 

4.5 Development approval relevant to Application 
On 17 August 2010 the former Works Approval Holder was granted approval under the Shire 
of Gingin’s Town Planning Scheme No. 8 to change the land use zoning from ‘Rural’ to 
‘Special Use’ to allow the construction and operation of the class II landfill.  

The Mid-West/Wheatbelt Joint Development Assessment Panel resolved to approve the 
application for Planning Approval for the proposal (reference DAP/15/00918) on 20 January 
2016. The notice of determination provided to the Applicant specifies 11 conditions to which 
the approval is subject. Conditions relevant to this assessment are summarised below: 

 The land use, development and dust management must be undertaken in accordance 
with the documentation submitted within the development application. 

 The hours of operation must be between 7am – 5pm on weekdays and 7am – 4pm on 
weekend days and public holidays. 

 Only Class II waste (as per the LWCWD) is permitted to be accepted. 



 

15 
Works Approval: W6083/2017/1 

IR-T04 Decision Report Template v2.0 (July 2017) 

 A stability and settlement assessment report must be completed and approved prior to 
the commencement of works.  

 The transport/handling/storage of fuels must comply with AS1940-2004. 

 Decommissioning and post closure management shall be in accordance with the plan 
provided within the development application and to the satisfaction of DWER and the 
Shire of Gingin.  

 Several outstanding issues and actions must be addressed to the satisfaction of the 
Shire of Gingin, relating to: 

o the review of the local water management plan; 

o how the GCL will achieve adequate levels of hydration; 

o assessment of the likelihood of the GCL clogging the GeoNet liner; 

o development of a mechanism to prevent aggregate entering the leachate 
sumps; 

o protection of the sump liner around the perimeter of the concrete slab; 

o moving the concrete slab and leachate extraction riser well away from the leak 
detection sumps; 

o adequate sealing of all penetrations through the leak detection liner system.  

 Annual waste inventory to be submitted annually to the Shire of Gingin. 

 Revision of the fire management plan to the satisfaction of the Shire of Gingin’s Chief 
Bushfire Control Officer.   

The Applicant has advised that all outstanding issues have been addressed directly with the 
Shire. Additionally copies of the updated stability assessment reports have also been provided 
to the Shire with respect to the stabilising buttress design (in November 2018).  

Note: Australian Standard AS1940-2004 has since been superseded by AS1940:2017 

4.6 Other Legislation 

 Environment Protection and Biodiversity Conservation Act 1999 (Cth) 

As per section 2.3.2, the Department of Environment and Energy (DoEE) have advised that 
the project has been referred under the Environmental Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) and in January 2016 was determined to be a controlled 
action.  

The DoEE have advised that they are assessing the potential impacts of the project on 
Carnaby’s black cockatoo (Calyptorhynchus latirostris) and will be assessing direct impacts 
such as habitat clearance as well as indirect impacts (if any) such as groundwater 
contamination by leachate. DoEE have advised that they would not seek to provide comment 
if the potential impacts were likely to be of the same nature and scale.  

The reference number for the EPBC Act referral for the proposal is 2015/7621.  The 
assessment is currently on hold pending the Works Approval decision  
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 Rights in Water and Irrigation Act 1914 

Advice from DWER’s Regulatory Services (Water) Branch indicates that the Premises 
currently holds a groundwater licence for 129,150kL per annual period. However, they 
indicated that the Licence Holder would need to amend their Licence to include dust 
suppression should they propose to use the existing licence for the operation of the proposed 
landfill.  

A Licence was granted under the Rights in Water Irrigation Act on 11 December 2018 for the 
construction of 3 non-artesian wells in the Mirrabooka aquifer. 

 Landfill Levy Requirements 

The operation of the facility may be subject to the Waste Avoidance and Resource Recovery 
Act 2007 (WARR) and Waste Avoidance and Resource Recovery Levy Act 2007, including 
subsidiary WARR legislation, if waste generated from the Perth metropolitan area is taken to 
the Fernview landfill for disposal.  

5. Overview of Premises 

5.1 Premises location and boundary 
The proposed Fernview Landfill is located on Lot 98 on Plan 75926 in Certificate of Title 
Volume 2847, Folio 974 (the Premises). Lot 98 is situated on Wannamal Road South and is 
the result of a recent subdivision from the property known as ‘Fernview Farm’ (formerly Lot 
7778).  

The landfill will be located in the eastern part of Lot 98 resulting in a minimum 500m buffer 
being achieved within the Lot.  

5.2 Premises operations 
The Applicant proposes to construct and operate a valley landfill incorporating engineered 
liner and capping systems and leachate and gas management systems. The area of the 
landfill (all cells) will cover approximately 28.7ha, with a depth of 25 to 48m (approximately 
117-172m AHD), resulting in total landfill airspace of approximately 6.7Mm3.  

Operations will occur over an area of approximately 164ha, comprising of 28.7ha landfill area 
to the southwestern corner of the site, a spoil dump/future inert cell to the northern land 
boundary and a weighbridge, office and workshop and leachate ponds adjacent to the 
southern boundary. 

The landfill facility will be constructed in stages (consisting of a total of 10 landfill cells) 
throughout the life of the landfill, which is expected to be less than 30 years.  

At the time of closure, final waste contours for the cells/stages will be achieved and a landfill 
cap installed. The topography of the landfill cap will blend into the surrounding landscape with 
a gradient of no steeper than 1V:5H to reflect surrounding landforms with a maximum 
landform height of 224m AHD. The Application states that the surface of the cap will be 
vegetated with selected local native species. The Applicant intends to rehabilitate and return 
the site to grazing with native planting following landfill closure. 

The initial construction works (Stage 1) will include the establishment of the infrastructure 
needed for the operation of Cell 1. This will include bulk earthworks and the installation of the 
liner system for Cell 1, leachate collection system and stormwater management system.  

According to the Application, earthworks are required for preparing the Premises for 
construction of the Landfill and will include the following: 
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 Removal of existing vegetation and stripping of topsoil; 

 Preparatory earthworks to achieve the formation levels, including the selective 
excavation of the existing landform. Excavated in-situ materials will be stockpiled. 
The basal formation will be engineered to fall to the south at a minimum gradient of 
2%; 

 The base of the cells to be sloped with at least a 1% longitudinal gradient and 3% 
transverse gradient; 

 Formation of inter-cell and perimeter bunds; 

 Creation of batters in natural ground at the landfill perimeter to be a maximum of 3:1 
slope; 

 Earthworks formations to be occupied by the engineered containment system will be 
cleared of uneven, soft or loose material and be prepared by re-grading and 
compacting as necessary to produce a stable formation; and 

 500mm thick compacted select subgrade over the entire earthworks footprint, which 
will form a firm platform for the composite liner system or approved equivalent. The 
surface will be smooth and firm, without irregularities including bumps, hollows or 
shrinkage cracks and free of unsuitable materials. 

The Application states that the permanent internal access roads will be sealed as part of the 
initial construction and development of Stage 1 of the landfill. Roads on and near the tipping 
face will be constructed of locally sourced laterite gravel, compacted to an appropriate 
specification and crowned to allow for storm water runoff and to prevent ponding. 

Future operation of the landfill will occur simultaneously with the construction of additional 
cells and the capping and revegetation of cells which have reached their finished levels.   

The works involved in subsequent stages will require separate approval. 

The landfill proposes to accept waste meeting the Class II acceptance criteria as per the 
Landfill Waste Classification and Waste Definitions 1996 (as amended December 2009).  

The waste types proposed to be accepted are as follows: 

 Clean fill 

 Inert waste type 1 

 Inert waste type 2 

 Putrescible waste 

 Special waste type 2 dition  

 Contaminated solid waste meeting waste acceptance criteria specified for class 
II landfills 

The Premises will not be open to the general public. The majority of the waste received at the 
Premises will be sourced from the Perth metropolitan area and will have undergone sorting at 
a transfer station before transportation to the Premises.  

The Delegated Officer has reviewed the proposed waste types to be accepted at the 
Premises and has found that the Premises is located in the tyre exclusion zone as per 
Schedule 5 of the Environmental Protection Regulations 1987 (EP Regulations), as such, 
tyres (classified under inert waste type 2) must not be accepted at the Premises.  
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5.3 Premises Infrastructure 

 Infrastructure overview 

The Premises infrastructure which is proposed to be constructed within Stage 1 of the works, 
and as related to Category 64 activities, is detailed in Table 6 and with reference to the site 
plans below (Figures 1-6). 

Table 6: Fernview Landfill Category 64 infrastructure for Stage 1 works 

 Infrastructure  Plan Reference  

 Prescribed Activity Category 64 

1.  Landfill cell 1 Figure 1. Proposed landfill cell foot print 

2.  Leachate collection system for Cell 1: 

 Leachate pond  

 Leak detection system 

Figure 2. Leachate collection layout plan 

Figure 3. Leachate pond layout plan and details 

3.  Stormwater management system: 

 Bunds and surface water diversion drains 

 Sedimentation pond 

Figure 4. Stormwater & leachate layout plan 

Figure 5. Sedimentation dam layout plan and 
details 

4.  Weighbridge Figure 6. Site plan 

5.  1.8m high mesh security fence and lockable access 
gates 

Figure 6. Site plan 

 Associated activities 

6.  Perimeter groundwater monitoring bores  Figure 6: Site Plan 

Bore Locations: GG1, GG2, GG3, GG4, GG5, 
GG6 and GG7   

7.  Groundwater abstraction bores  Figure 6: Site Plan 

FLV4  

8.  Fuel storage tank Figure 6. Site plan 

9.  100kL firefighting water storage tank Figure 6. Site plan  

10.  Contractors Storage Yard Figure 6. Site plan  

11.  Internal access roads Figure 6: Site Plan 
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Figure 1. Proposed landfill cell foot print  
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Figure 2. Leachate collection layout plan 
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Figure 3. Leachate pond layout plan and details 
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Figure 4. Stormwater & leachate layout plan 
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Figure 5. Sedimentation dam layout plan and details 
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Figure 6. Site plan 
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6. Environmental Setting 

6.1 Siting context 
The Premises is located in Cullalla approximately 16km north of the Gingin township within the 
Shire of Gingin (Figure 8). The Premises are located on Lot 98 Wannamal Road South, a 
privately owned property of 684ha. The area proposed for the landfill itself covers 
approximately 29ha.   

There is no residential development within the Lot, or the immediate surrounding area. The 
Premises is zoned Special Use. The surrounding land is zoned Parks and Recreation to the 
west and Rural to the north, east and south.  

The Muchea fault line is immediately adjacent to the proposed landfill, running through Lot 98 
in a north-west to south-easterly direction (Figure 9).  

6.2 Residential and sensitive premises 
The distances to residential and sensitive receptors are detailed in Table 7. 

Table 7: Receptors and distance from activity boundary 

Sensitive Land Uses  Distance from Prescribed Activity  

Residential Premises 1.9 km south (Fernview Farm)  

2.3 km northeast  (Lot 5294 on Plan 207122, Wannamal Road, 
Cullalla) 
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Figure 7. Landfill footprint, buffer and the nearest residences 
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Figure 8. Locality plan



 

28 
Works Approval: W6083/2017/1 

IR-T04 Decision Report Template v2.0 (July 2017) 

6.3 Groundwater and surface water 
The distances to groundwater and water sources are shown in Table 8. 

Table 8: Groundwater and water sources 

Groundwater and 
water sources  

Distance from Premises  Environmental value 

Public drinking 
water source areas 

None within 5 km of the Premises boundary. N/A 

Major 
watercourses/ 
waterbodies 

There are no major water courses/water 
bodies within the Premises boundary. 

Boonanarring Brook which extends into the 
Boonanarring Nature Reserve is located 
approximately 3km west of the Premises 
boundary. The Brook flows in a south-
westerly direction. A Boonanarring Brook 
tributary is located approximately 700m 
southwest of the Premises boundary and 
2.4km from the landfill activity boundary.  

Red Gully Creek is approximately 15km to 
the northwest and the Moore River 25km 
directly to the north. Lake Beermullah and 
White Lake are approximately 15km to the 
east, with Wannamal Lake lying 
approximately 15km to the northeast.  

See Table 9 

Groundwater Groundwater at the site is located within the 
unconfined Poison Hill aquifer, comprised of 
Poison Hill Greensand, Gingin Chalk and 
Molecap Greensand stratigraphic units 

Depth to groundwater is approximately 20m – 
70mBGS (143m AHD). Variation is driven by 
the undulating topography of the Premises.  

Groundwater appears to be shallowest 
beneath the lower, southern end of the 
proposed site (bore BH2 and MB3) where the 
depth of the unsaturated zone is 
approximately 26m and 24.5mBGS 
respectively. 

Two ground water extraction bores are 
located approximately 1.2km to the south of 
the proposed landfill. 

The Application states that the main 
groundwater flow direction across the 
Premises is westerly to west-south-westerly, 
towards the Gingin Brook catchment. 

Seven groundwater monitoring bores have 
been established on the landfill site (GG1-7), 
as depicted in Figure 6. 

Analysis of groundwater samples collected 
from the monitoring bores shows 
groundwater quality to be generally very 
good, with pH varying from 5.8 to 6.2, low 
total dissolved solids (up to 440mg/L) being 
sodium-chloride dominated.  

There are generally low concentrations of 
nutrients. The highest total nitrogen 
measurement was 3mg/L, mainly consisting 
of nitrate and organic-N. Ammonium-N is 
present in low concentrations. Trace metal 
ions are all within freshwater criteria, and all 
trace organic contaminants (hydrocarbons – 
benzene, toluene, ethylbenzene, 
xylene/polycyclic aromatic hydrocarbons, 
pesticides and polychlorinated biphenyls 
have not been detected. 

Water has potential non-potable uses such 
as livestock watering and garden/agricultural 
use. 

Ground and surface water quality was 
considered a key environmental factor 
relevant to the Part IV assessment of the 
proposal. 
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6.4 Specified ecosystems 
Specified ecosystems are areas of high conservation value and special significance that may 
be impacted as a result of activities at or Emissions and Discharges from the Premises. The 
distances to specified ecosystems are shown in Table 9. Table 9 also identifies the distances 
to other relevant ecosystem values which do not fit the definition of a specified ecosystem. 

The table has also been modified to align with the Guidance Statement: Environmental Siting.  

Table 9: Environmental values 

Specified ecosystems  Distance from the Premises  

Ramsar Sites in Western Australia  None within 5km of the Premises boundary. 

Important wetlands – Western 
Australia 

 

None within 5km of the Premises boundary.   

Wannamal Lake System is located approximately 6.5km northeast of 
the Premises boundary. 

Geomorphic Wetlands Conservation: 

Unnamed wetland (Sumpland) is located 1.3km to the northeast of the 
Premises boundary.  

Unnamed wetland (Dampland) is located 2.3km to the north of the 
Premises boundary.  

Boonanarring Brook (Palusplain) is located approximately 3km west 
southwest of the Premises boundary.   

Unnamed wetland (Sumpland) is located approximately 3.6km south of 
the Premises boundary.   

Multiple Use: 

Unnamed wetland (Palusplain) is located approximately 1.6km to the 
northeast of the Premises boundary.  

Unnamed wetland (Dampland) is located approximately 1.7km to the 
north of the Premises boundary. 

Unnamed wetland (Dampland) is located approximately 4.2km to the 
southeast of the Premises boundary. 

Resource Enhancement:  

A series of unnamed wetlands (Sumpland) are located approximately 
1.5km to the northeast of the Premises boundary. 

Department of Biodiversity, 
Conservation and Attractions 
Managed Lands and Waters 

Boonanarring Nature Reserve (R 41805) for the purpose of 
Conservation of Flora and Fauna is located immediately adjacent to the 
west boundary of the Premises. The distance from the landfill activity 
boundary to the Boonanarring Nature Reserve is approximately 1.5km.  
Vegetation in the Boonanarring Nature Reserve is part of the pre-
clearing Cullalla Complex in the Swan Coastal Plain. This vegetation 
consists predominately of a mixture of Low Open Forest of Banksia 
species and Open Woodlands. 

Crown Freehold – Department Interest land is located immediately 
adjacent to part of the southeast Premises boundary.     

Bush Forever: Regional open space 
or proposed regional open space  

None within 5km of the Premises boundary. 

Western Swamp Tortoise Habitat None within 5km of the Premises boundary. 

Regional Parks None within 5km of the Premises boundary. 
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Specified ecosystems  Distance from the Premises  

Waterways Conservation Areas None within 5km of the Premises boundary. 

Threatened Ecological Communities 
and Priority Ecological Communities  

Threatened Ecological Communities 

Approximately 238ha of the eastern portion of the Premises comprises 
of a Threatened Ecological Communities (TEC) Buffer. There are 8 
overlapping TECs of Banksia Woodland within the Premises boundary.   

Part of the proposed landfill activities will intercept with the TEC Buffer.  

Priority Ecological Communities  

Swan Coastal Plain Banksia – Banksia menziesii woodlands (Priority 3) 
is located approximately 1.5km to the north, 1.8km to the east and 
4.8km to the west of the Premises boundary. The recommended buffer 
distance is 500m. 

Biological component Distance from the Premises 

Threatened/Priority Flora Located within the adjacent Boonanarring Nature Reserve is a Priority 4 
Flora (Rare, Near Threatened and other species in need of monitoring). 
The Priority 4 Flora is located approximately 300m west of the Premises 
boundary and 2km from the landfill activity boundary.   

Threatened/Priority Fauna None within 5km of the Premises boundary. 

 Acid Sulfate Soils 

The Premises is not located in or near an area identified as being at risk of acid sulfate soils 

6.5 Topography  
The site is located on the southern part of the Dandaragan Plateau, elevated away from the 
Swan Coastal Plain and the Gingin town site. The Dandaragan Plateau is gently undulating 
and covered in sand and laterite at a height of approximately 140m AHD to 260m AHD 
(Moncrieff, 1989). There is little runoff from the Plateau due to the permeable surface cover 
(Moncrief, 1989). The Gingin Scarp lies to the west of the site and the Muchea and Darling 
Faults to the east.  

The Application states that the proposed area is undulating with a rounded hill present along 
the centre of the northern boundary. The remainder of the area generally decreases in 
elevation from the western and northern boundaries with a low point in the southeast. 
Elevation ranges from approximately 220m AHD along the northern and western boundaries. 
The Application proposed that the landfill site will be cut into a hill where the topography 
shields it from view from most aspects in the surrounding landscape. The surrounding area is 
sparsely to very heavily vegetated with remnant bush and regrowth.  

The proposed landfill does not fall within any flood plains. The direction of stormwater flow for 
the site varies in accordance with the surface contours and site catchment areas as shown in 
Figure 10 below. 
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Figure 9. Muchea fault location
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Figure 10. Catchment area and stormwater flow direction  
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6.6 Geology and soils 
The Application states that the Premises is situated in the southern part of the Dandaragan 
Plateau, between the Gingin Scarp to the west and the Muchea Fault to the east. The geology 
of the southern part of the Plateau is dominated by the Upper Cretaceous Coolyena Group, a 
series of marine derived sediments deposited within the Dandaragan Trough, part of the Perth 
Basin. In the vicinity of the Premises the Coolyena Group includes the Osbourne Formation, 
the Group basal sequence of marine sandstone, shale and interbedded shale-and sandstone 
units, which is unconformably overlain by the Molecap Greensand, Gingin Chalk and Poison 
Hill Greensand sequence. Basement rocks underlying the Coolyena Group extend below 
190mBGS and include the Leederville Formation and Parmelia Formation which extends 
below 490mBGS. 

Locally, recent sediments which overly the Coolyena Group form a thin layer of medium to 
coarse sands, mostly ferruginised, with laterised horizons from 2 to 5mBGS. The surficial 
sediments grade into the Poison Hill Greensand which is comprised of pale yellow, 
unconsolidated weathered clay, glauconitic sandstone and shale. Drilling undertaken ~1 km 
south of the Premises described the Poison Hill sediments as cream to light grey, fine to 
medium grained, subangular, poorly sorted clayey sand, with cream to white clay (Diamond, 
2000). More recent drilling on the disturbance footprint of the Premises described the Upper 
Cretaceous sediments as medium to coarse sand, mostly ferruginised (cream to red brown). 
The Poison Hill Greensand is weathered to a depth of 29m, and boundaries between the 
surficial sediments, Greensand unit and underlying sediments were not well defined (Crisalis, 
2007). 

Subsidence allowing deposition in the southern parts of the Dandaragan Trough is thought to 
have been controlled by the Muchea fault. In the vicinity of the site, the subsidence resulted in 
a significant thickness of Osbourne Formation sediment deposition. The Kardinya Shale unit 
extends approximately 80m below the base of the Coolyena group sediments in the vicinity of 
the Premises.  

Drilling approximately 1km south of the site, as part of an investigation by Diamond (2000) 
showed the stratigraphic succession through to the Leederville Formation and underlying 
Parmelia Formation. A summary log for bore RG2A is provided in Figure 11, as reproduced 
from Diamond (2000). 

 

Figure 11. Summary log for bore RG2A 



 

34 
Works Approval: W6083/2017/1 

IR-T04 Decision Report Template v2.0 (July 2017) 

 Hydrogeology 

In the vicinity of the Premises, the Dandaragan Plateau forms part of the Perth Basin aquifer 
system. In the southern region of the Perth Basin, unconfined, perched water tables within and 
above the Osbourne formation are complex and often mask true aquifer properties, and depth 
to groundwater. The deeper basement aquifers are the Leederville Formation and Parmelia 
aquifer which together form a multi-layered, significant aquifer within the Perth Basin.  

Locally, the Kardinya Shale unit of the Osbourne formation forms an extensive (~80 m 
thickness) aquaclude, confining the Leederville-Parmelia aquifer from the surface. Regional 
faults (Muchea) are not inferred to provide hydraulic connection from surface aquifers to deep 
aquifers in the vicinity of the Premises. The standing water levels measured in shallow and 
deep groundwater monitoring wells located ~ 1 km south of the Premises indicates that the 
surficial and basement aquifers are not in hydraulic connection (Diamond, 2000).  

At the Premises, the Poison Hill aquifer is a shallow, unconfined groundwater aquifer within 
the Coolyena group. Because of the undulating topography, depth to groundwater varies from 
13 to 56mBGS (Crisalis, 2007). In the vicinity of the proposed landfill, depth to groundwater is 
generally greater than 20mBGS. The application states that groundwater flow if to the west-
south-west towards Gingin Brook.  

6.7 Climate 
The region has a Mediterranean climate with mild wet winters and hot dry summers. These 
seasons extend into the autumn and spring months which are transitional periods between the 
main seasons. The climate of the region is strongly influenced by high pressure systems and 
in the warmer months by the development of easterly winds.   

Meteorological data has been collected from the Bureau of Meteorology site “Gingin Aero” 
(site number 009178), located approximately 32km southwest of the Premises.  

 Rainfall and evaporation 

Rainfall data dating from 1996 to 2017 indicates an average annual rainfall of 657.4mm, of 
which the majority falls within the months from May to September. Summer months can often 
exhibit extended dry periods (Figure 12).   

The regional evaporation rate is estimated to be approximately 2,000mm per year, exceeding 
the average annual rainfall by more than 1,000mm. Evaporation generally exceeds rainfall 
year round except for the months of June, July and August (Figure 13).  

Seasonal temperature variations range from mean daily maximum and minimum temperatures 
of 33.2 °C and 14.3 °C respectively in summer to a mean of daily maximum and minimum 
temperatures of 19.7 °C and 6.3 °C respectively in winter.  
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Figure 12. Mean maximum temperature vs. mean maximum rainfall for Gingin Airport  
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Figure 13. Annual evaporation rates for Gingin 

(Sourced from Luke, G J, Burke, K L, and O’Brien, T M. (1987), Evaporation data for Western 
Australia. Department of Agriculture and Food, Western Australia. Report 65) 

 Wind direction and strength 

Winds are predominantly from the east in the mornings and from the southwest towards 
receptors located 2.3km to the northeast of the Premises in the afternoon.  

 

Figure 14. 9am and 3pm wind roses for Gingin Aero 

It is important to note that these wind roses show historical wind speed and wind direction 
data for the Gingin Aero weather station and should not be used to predict future data. 
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7. Landfill Engineering Design 

7.1 Landfill lifespan and staging 
The Application states that the proposed landfill will be a staged development over ten cells 
with construction activities occurring at intervals throughout the life of the landfill. It is 
proposed that this will allow the progressive use of the landfill areas so that construction, 
operation, capping and leachate recirculation can occur simultaneously.  

The initial construction works at the Fernview Landfill will include (Stage 1): 

 establishing infrastructure (access roads etc.); 

 bulk earthworks, leachate storage ponds; and 

 the construction of landfill cell 1.  

The Application states that subsequent stages will be constructed as required with the exact 
timing of future stages being dependent on the volumes of waste received at the Premises 
and the requirement to prepare the next cell in time for ongoing receival of waste. The 
Premises will comprise a total of ten cells (stages) however this assessment relates only to 
Cell 1 (Stage 1). 

Following a revised stability assessment (see Section 7.5.4) and additional information 
provided to DWER on the 16 November 2018 and 6 December 2018 (see Section 7.5.4), 
some changes have been made to the landfill design including relocation of the overall landfill 
footprint to allow for the potential construction of a toe buttress in the future (post Cell 1). This 
shift is approximately 20m to the north and 10m to the east and setbacks from the western 
power line and sensitive environmental areas have been maintained.  

7.2 Landfill liner 

 Landfill liner design 

According to the Application, the liner will maintain a minimum 15m vertical clearance to the 
water table and will be installed upon the formation created by the earthworks. The liner will be 
constructed using a double lining system incorporating a leak detection layer and the following 
engineering components and layering: 

 A 500mm compacted select fill subgrade will be created during the earthworks stage 
with a minimum 2% gradient to the perimeter of the landfill. The select fill will have a 
permeability of no more than 1x10-8m/s. 

 A 2.0 mm thick smooth (smooth/textured on the side slopes) high-density 
polyethylene (HDPE) geomembrane will be installed over the compacted select 
subgrade. The Application states that the geomembrane will meet the landfill best 
practice physical and mechanical requirements. The geomembrane will extend up the 
side slopes and tie into adjacent cells and the landfill perimeter by an anchor trench. 

 A GeoNet (Secudrain) layer will be placed to form a continuous protective layer 
across the geomembrane and to assist in detecting leaks from the lining above. 

 GCL will be installed directly over the GeoNet on the base and the sidewalls. The 
GCL will have a hydraulic permeability of less than 1x10-9m/s. The GCL will extend 
up the side slopes and tie into adjacent cells and the landfill perimeter by an anchor 
trench. 

 A 2.00mm thick, smooth/textured HDPE layer will be installed directly above the GCL. 
The HDPE will extend up the side slopes and tie into the landfill perimeter by an 
anchor trench and adjacent cells by overlap and weld. 
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 A protective cushion of non-woven geotextile will be installed directly above the 
2.0mm HDPE lining as soon as practicable. The proposed non-woven geotextile 
protection layer will be graded at 650g/m2. The geotextile will extend up the side 
slopes and tie into adjacent cells. The protective geotextile will be placed to form a 
continuous layer across the geomembrane to prevent the intrusion of the overlying 
leachate drainage media onto the geomembrane (HDPE layer).  

 A 300mm deep layer of aggregate will act to collect and divert leachate to the 
leachate collection system and towards the sump located in each cell. The aggregate 
layer will be mounded over the leachate collection pipe to maintain a 300mm depth 
across the landfill cell. The hydraulic conductivity of the drainage layer will be greater 
than 1x10-3m/s. The aggregate shall consist of clean, virgin aggregate (blue metal), 
free of organic matter, lumps of clay, or other deleterious material and be free of fine-
grained material. The maximum particle size of the cell floor drainage material shall 
be no greater than 37.5mm. 

 A final geotextile layer will be placed over the aggregate layer before any waste is 
placed in the landfill cell. The separation geotextile is installed to provide separation 
of the waste and the aggregate drainage layer. 

 Once the landfill lining system is in place, a layer of waste will be emplaced to 
commence filling of the first cell.  

All of the above features will be constructed in accordance with the construction specification. 
A compliance report will be submitted at the end of the construction phase to ensure that all 
standards are met in the construction of the landfill lining system.  

Components (ii) and (iii) of the liner system comprise a leakage detection system and will be 
installed between the GCL and the 500mm compacted base. They will be regularly monitored 
to ensure no movement of leachate between the landfill and the base (see Section 7.4.4).  

Protection geotextile specification revisions  

Following a further information request by DWER, additional information regarding the 
specifications of the geotextile cushion material was provided by the Applicant on 6 December 
2018. The Applicant advised that a performance-based standard approach for assessing the 
adequacy of the protection (cushion) layer for the HDPE liner element in a new landfill cell will 
be adopted in the design of Cell 1 with the current proposed specifications as follows: 

“The protection geotextile shall be a non-woven needle punched continuous filament 
polyester, polyethylene or polypropylene fabric that complies with the properties below: 

Table 10: Material properties for protection geotextile 

 

The geotextile shall be UV stabilised to retain at least 50% of the trapezoidal tear strength 
when tested for 500 hours exposure in accordance with ASTM D 4355 (2002), where the 
geotextile is exposed to sun during construction for less than 2 weeks. Where the 
protection geotextile is proposed to be exposed to the weather longer than two weeks, 
the geotextile supplied shall be suitable for long term exposed conditions and subject in 
writing by the Superintendent”. 

“Notwithstanding the minimum requirements specified in Table [10] above, the Contractor 
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shall perform a geotextile liner protection evaluation (pressure plate test) using ASTM 
D5514-06 and laboratory approved by the Superintendent. The Contractor shall provide 
the results of the liner protection evaluation to the Superintendent prior to its procurement 
of protection geotextile”. 

“The liner protection evaluation shall be performed with the test parameter and materials 
specified in the table below.  

Table 11: Test parameters and materials for liner protection evaluation  

  

 The maximum strain recorded in the liner protection evaluation shall be: 

 Basal layer 3% 

 Side wall 4% 

These strains allowing the potential for use of textured geomembranes to improve basal 
stability, and the potential operation of a bioreactor with associated elevated basal 
temperatures. The Contractor shall provide protection geotextile or protection geotextile + 
sand layer to achieve the specified maximum strain criteria, notwithstanding the minimum 
requirements specified above. The Contractor shall note that it is considered unlikely that a 
Protection Geotextile alone will meet the strain criteria for the Basal layer”.  
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Key Findings: 

1. The Applicant proposes to use a dual liner with an underlying leachate 
detection/capture system in receiving wastes that meet the acceptance criteria for 
Class II landfills. 

2. The proposed landfill configuration has been stipulated in MS 796 with some 
minimum specification requirements (see Section 4.2).  

3. There has been some variation to the configuration approved by the Shire of 
Gingin Local Planning Scheme No 9 – Special Use Schedule (see Section 2.3.1) 
in that the permeable layer above the leachate detection system now proposes to 
use a synthetic drainage layer (‘secudrain’) instead of 200mm of sand. The design 
provided has not considered how any leakage will be captured; the drawing 
(Figure 16) shows a pipe will be connected to this layer but no further detail is 
provided on the design. 

4. This alternative geosynthetic leakage detection layer could compromise GCL 
performance because, for GCLs to operate effectively, they need to be make full 
contact on the underlying material to ensure and maintain hydration without scope 
of bentonite being eroded into the underlying layer should there be a leak in the 
liner. This concern can be mitigated through the use of a coated GCL, with the 
coating facing downward towards the secudrain. 

5. There is uncertainty as to whether the 650g/m2 geotextile is a strong enough 
cushion layer, to withstand deformity and protrusions without compromising the 
liners. The Landfill Engineering, Naue Geosynthetics product guide suggest that 
in their experience, 3,000g/m2 is an appropriate for non-woven protection layers 
with up to 50m of waste confining stress imposed on the layer. 

6. Figure 15 and Figure 16 indicate that 300mm of sand will be placed in the lifts as 
a protection/drainage layer. The Delegated Officer considers that sand is 
generally not an appropriate drainage medium and that the sand would need to 
be a very coarse/clean sand to meet permeability of less than 1x10-3m/s. Sand of 
this nature is also likely to be unstable on a 1:3 slope. The risk of sand clogging 
increases forces applied to side batters which may result in slumping. 

7. The Applicant has provided limited specifications of liner materials and the 
demonstration of acceptability for selection which will result in regulatory controls 
being imposed on the Works Approval Holder to ensure the lining achieves the 
required outcome without compromise.  Where risk justifies; specific testing and 
demonstration of suitability of materials will need to be provided prior to 
construction. 
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Figure 15. Landfill liner details drawing 1 
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Figure 16. Landfill liner details drawing 2
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 Assessed Landfill liner performance 

Seepage Modelling 

The original Works Approval Application provided a document titled “Assessment of Bio-
Reactor Landfill Integrity” by Allan Watson Associates, July 2007 which included a seepage 
analysis of the leakage rate for the proposed landfill liner. It is noted that there are slight 
variations in the proposed landfill liner compared to the above assessment, specifically, an 
additional HDPE liner above the sub-base before the GCL layer is proposed by the Applicant 
as part of this Application. No additional modelling has been provided as part of this 
Application despite this change. 

The seepage analysis comprised computer-based numerical seepage modelling using the 
SEEP/W finite element package formulated on the basis of Darcy’s Law for both saturated and 
unsaturated flow. The model configurations analysed are shown diagrammatically in Figure 17 
below. 

 

Figure 17. Seepage model configuration 
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Figure 18. Model parameters adopted for base-case analysis 

Steady state leakage rates through the liner were predicted using the seepage model and 
base-case parameters outlined in Figure 18.  A leachate head of 300mm above the liner was 
adopted. Based on these conditions, a leakage rate for the base of the liner configuration of 
0.025L/day per unit width along the model section, was been calculated with a total estimated 
leakage rate of the base of the liner was 1.5L/day. Averaged over the total proposed footprint 
of the landfill, an equivalent leakage rate of 0.05L/ha/day was calculated. 

Sensitivity analysis was also undertaken to assess the impact on leakage rates from variations 
in key model conditions, including those identified in Figure 19 below. 

 

Figure 19. Key model condition variations 
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Results of the sensitivity modelling are shown in Figure 20 below.  

 

Figure 20. Summary results of sensitivity seepage modelling 

The modelling indicated that “under benchmark operating conditions (i.e. by maintaining a 
leachate level of 0.3m depth), leakage rates of less than 10L/ha/day are achieved for the 
range of geomembrane permeability”. 

DWER’s Environmental Sciences Branch reviewed this document and additional information 
provided by the Applicant during an assessment of the original works approval application and 
noted the following: 

 The potential heterogeneity of aquifer sediments near the landfill site and the potential 
scale-dependence of hydraulic conductivity values in this area have not been 
acknowledged by the Applicant.  

 The significant degree of uncertainty with the approach used to determine the 
hydraulic conductivity value assumed in the model of the unconfined aquifer has not 
been considered in a model sensitivity analysis.  

 There is also a high degree of uncertainty associated with the longitudinal and 
horizontal dispersivity values assumed in the model. It was recommended that the 
Applicant carry out a sensitivity analysis on the effect on model output of varying 
longitudinal dispersivity over a range of approximately 10 to 100m.  

Key Findings: 

1. Based on the proposed design of the leachate extraction system of the landfill, it 
is likely that leachate heads would be higher with the potential to be exacerbated 
with the recirculation of leachate through the waste. It is not clear if this has been 
factored into the seepage modelling.  

2. The Application does not consider how the contaminant plume may impact on the 
overall quality status of the aquifer, especially when the leakage will be 
cumulative for some contaminants (i.e. those that will not naturally degrade) and 
does not consider whether there are any groundwater dependent ecosystems that 
may be impacted.  

3. The EPA considered ground and surface water quality to be a key environmental 
factor relevant to the assessment of the proposal and imposed ministerial 
conditions to mitigate the risk to waters (see Section 4.2).  
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7.3 Surface water management 
Contaminated surface water generated during the operation of the landfill from rainfall falling 
within active cells of the landfill will be controlled in the same manner as leachate via the 
leachate collection system, landfill lining system and the cell perimeter bunding. The surface 
water management system will be separate to the leachate management system. 

The Application states that given the sandy, porous nature of soils on-site, there is low 
potential for surface water flows to be generated. Drainage structures will be sized to meet 
landfill best practice design requirements. 

Uncontaminated stormwater runoff (not contaminated by the active landfill and/or uncapped 
cells or leachate storage ponds) will be prevented from entering the active cells with the 
construction of surface water/stormwater diversion drains at the perimeter of the cells. 
Uncontaminated runoff from rainfall falling on capped areas of the landfill will also flow into 
surface water diversion drains. The Application states that the surface water/stormwater 
diversion drains will be designed for a peak flow rate for the catchment by landfill best 
practice, suggesting that the design of the drains has not yet been finalised. 

The drains will direct the stormwater to unlined retention/sedimentation ponds for evaporation, 
infiltration and re-use on site (e.g. dust control or irrigation of revegetated areas outside the 
landfill area). The retention/sedimentation pond will be located down gradient to facilitate the 
passive collection of any surface waters from the Premises. The ponds will be designed to 
trap sediment and act as a detention basin during peak storm flows. The pond will be 
maintained to prevent excess silting.  

The Application states that surface water contained within the sedimentation/retention ponds 
will be monitored on a quarterly basis. Parameters monitored will include: 

 total dissolved solids 
 total suspended solids 
 turbidity 
 pH 
 electrical conductivity 
 nutrients (nitrogen and phosphorous) 
 ammoniacal nitrogen and  
 total petroleum hydrocarbons.  

This monitoring regime may be reduced following a 12 month period.  

The Application states that: 

“Where monitoring indicates elevated nutrients or other contaminants in the 
sedimentation pond, a contingency plan will be implemented and the general approach to 
this contingency plan will be as follows:  

 identification of the type of contamination; 
 assessment of the potential environmental impact; 
 isolation and rectification of the source of the contamination and redirection of 

the flow to leachate storage ponds if possible until rectified; 
 assessment and implementation of appropriate treatment for contamination; 
 further monitoring of the source of contamination; 
 undertake measures to rectify the source of contamination. 

All monitoring results will be recorded and reported to DWER annually. Where an 
anomalous result is identified, the sample will immediately be directed for analysis in a 
NATA registered laboratory and investigations implemented to identify potential causes 
for the anomaly”.  
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Additional information provided to DWER on the 16 November 2018 and 6 December 2018 
resulted in revisions to the sediment pond design (see Figure 5). The revised sediment pond 
(clean stormwater pond) incorporates a decant structure (with valve) to allow the pond to be 
empty by gravity, while still enabling containment if desired (by shutting the valve). A spillway 
has also been incorporated for high-flow situations.  

 Stormwater pond sizing  

On 15 January 2019, the Applicant provided that stormwater management for the Fernview 
Landfill is based on: 

 Shaping of the final landform to allow for positive surface water drainage; 

 Encouraging sheet flow when possible rather than concentrated flow-paths to manage 
surface erosion 

 Maintaining separation of ‘Dirty’ Site water (water which has been in contact with 
operational site surfaces), and ‘Clean’ water, which originates from external 
catchments but may traverse the site 

 Conservative consideration that up to 4 landfill cells (assumed to be interim capped) 
may contribute the catchment area of ‘Dirty’ water 

 Control and containment of rainfall runoff from site affected areas, for a minimum 1-in-
20-year (5% Annual Exceedance Probability, AEP) rainfall event as recommended in 
Section 6.5.1 of the VIC Landfill BPEM. 

 The structure should also be able to avoid catastrophic damage in a 1-in-100-year 
storm event.  

 The Australian Rainfall and Runoff data (data.arr-software.org) sourced for the site 
provides storm losses as follows: 

o Storm Initial Loss: 48.0mm 

o Storm Continuing Loss: 4.4mm/hr 

The Applicant states that Based on the Intensity/Frequency/Duration (IFD) information 
sourced from the Bureau of Meteorology (BOM) with the appropriate storm losses applied, it is 
calculated that the catchment does not generate rainfall runoff. However the storm losses do 
necessarily apply to the modified landfill area. As such, the International Erosion Control 
Association (IECA) approach was adopted for the sediment basin design.  

Sediment basin design: 

The site’s sediment basin was designed in accordance with IECA Guideline for sizing Type D 
basins. Figure 21 shows the key input data and assumptions, and outcomes of the design 
process.  
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Figure 21. Sediment basin design details 

Key Findings: 

1. The Delegated Officer considers that drainage structures and surface 
water/stormwater diversion drains should be graded so as not to cause erosion. 

2. The Delegated Officer considers that ponds should be sized to accommodate a 1 
in 20 year storm event and should also take into consideration emergency 
performance in the event of a 1 in 100 year storm event.  

3. There is potential for the infiltration of water through the sedimentation dams to 
act as a conduit for any leakage from either the leachate pond immediately 
upstream from the retention pond and the landfill itself.  

4. Taking into consideration the average rainfall and evaporation rates for the area 
as well as the unlined nature of the sedimentation pond, the Delegated Officer 
considers it unlikely that sufficient water will be available for monitoring in the 
pond on a quarterly basis as detailed in the Application. 
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7.4 Leachate collection and management 

 Leachate collection system 

The leachate collection system at the Premises will enable the collection of landfill leachate for 
recirculation and will also control the leachate head on the liner system.  

The Applicant has provided that Leachate will flow by gravity through the 300mm leachate 
collection aggregate layer (which includes) leachate collection pipes to the cell leachate sump 
(see Figure 2 and Figure 16). There is a pump in the side-riser sump which extracts the 
leachate and directs it to the leachate storage pond. 

The leachate collection piping will be flexible HDPE pipes or similar with an internal diameter 
of at least 150mm. The Applicant has advised that the leachate collection piping will be strong 
enough to maintain performance under the maximum loads likely to be imposed in service, 
complying with the requirements of AS 2566.1-1998. The piping will be perforated such that 
the size, frequency and layout of the perforations are sufficient to facilitate leachate inflow and 
extraction without clogging, prevent entry of drainage gravel and maintain adequate pipe 
strength.  

Leachate collection piping will be placed on the floor at intervals of not more than 25m 
(running the length of the cell and will be laid at gradients of at least 1% longitudinally into the 
sump and 3% in the transverse direction. The piping will be joined using techniques and 
materials recommended by the pipe manufacturer.   

The Application states that the leachate collection system will contain all landfill leachate at 
the facility even after closure of the landfill.  

Following a revised stability assessment (see Section 7.5.4) and additional information 
provided to DWER on the 16 November 2018 and 6 December 2018 (see Section 7.5.4), 
some changes have been made to the landfill design including relocation of the overall landfill 
footprint to allow for the potential construction of a toe buttress in the future (post Cell 1). This 
shift is approximately 20m to the north and 10m to the east and setbacks from the western 
power line and sensitive environmental areas have been maintained.  

Revised drawings received by DWER on 16 November 2018 identified a number of changes 
to the proposed leachate collection system. Justification and details of these changes were 
sought by DWER and additional clarification provided on 6 December 2018 as follows: 

“The previous design incorporated a valley in the middle of the landfill (North-South) 
direction with landfill cells located on each side of the valley. This design layout drains 
leachate to the middle of landfill, including leachate collected in the leak detection layer. 
The centre of the landfill is also the deepest part of the landfill, where vertical leachate 
risers are subjected to significant amount of drag down forces from waste settlement from 
skin friction of the risers. This occurrence requires significant design consideration for the 
riser footing located on the base of the leachate sump. 

The updated design proposes a ridge in the middle of the landfill (north-south direction) 
with leachate draining to the edges of the landfill. There are multiple advantages to this 
design, summarised below: 

 Enables use of side risers, rising up along the sidewall that will minimise the drag down 
from waste settlement as the sumps are generally not [as] deep compared to the 
previous design. 

 The shallower sumps also allow for easier inspection of the sump riser, undertake 
maintenance works (e.g. servicing and/or replacement of the leachate pumps, use of 
cameras for inspection of the risers, etc.) 

 The shallower sump also reduces the amount of stress on the risers, concrete base 
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and associated infrastructure (e.g. less pumping head requirements). 

 The edge sumps mean the leak detection sumps are also now on the edge of the 
landfill. This location of the leak detection sump means: 

o Each and every cell will have its own leak detection sump and sump riser, 
allowing easy access and inspection and to carry out maintenance works.  

o The entire leak detection system is within the composite liner system and there 
are no protrusions through the liners. Protrusions through any liner system are 
typically weak points as they are prone to breakages and leaks.  

ATCW considers the revised design to have significant advantages over the 
previous design that would allow for better management of the leachate collection 
system, leak detection system and lesser stress on lining system in the landfill cell 
sumps”.  

The revised design is detailed in Figure 2. 

Key Findings: 

1. The Delegated Officer considers that the liner should be sloped into the leachate 
collection pipes which in turn should be sloped to the leachate collection pipes. 
These slopes should be a minimum three per cent to the pipes and one per cent 
to the sump.   

2. Artificial drainage composite must be padded to prevent fines from entering the 
drainage layer and must be capable of resisting degradation from chemical attack, 
temperature and oxidation over the entire life of the landfill including sheer 
strength and interface friction with adjacent layers.  

3. Correct CQA procedures and testing must be undertaken during installation of the 
leachate collection system and associated infrastructure. 

 Leachate recirculation  

The leachate recirculation method will be used to re-hydrate the landfill cells and assist the 
decomposition of waste. Leachate will be continuously pumped out of the landfill cell via the 
collection system and back onto the landfill.  

The Application provides that the leachate recirculation system for the proposed landfill will 
consist of the following elements: 

 In areas of significant waste depth, slotted dispersion pipes may be installed in vertical 
bore holes 1m wide, backfilled with rubble; 

 In areas close to the perimeter of the landfill, over bunds, slopes and shallow waste 
areas, horizontal leach drains will be constructed by excavating trenches within 
previously completed landfill lifts and burying horizontal slotted dispersion pipes in 
drainage aggregate and backfilling the trench with waste; and 

 The leachate recirculation system will be connected to the rising main from the 
leachate storage ponds via portable pipework. 

Leachate that drains into the sumps within each cell will be extracted through an automated 
system using a submersible pump placed down the sump. Leachate will then be recirculated 
into the landfill through a series of perforated pipes buried during landfilling or temporarily 
conveyed to the leachate ponds.  

The Application states that leachate levels within the landfill will be controlled by regular 
monitoring of the leachate head on the landfill liner. The addition of leachate to the landfill will 
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be carefully controlled, avoiding complete saturation of the waste, which can potentially impact 
on the stability of cells and also inhibit decomposition of wastes. 

When leachate levels are high, the excess will be transferred to a leachate pond where it will 
be stored for recirculation, allowed to evaporate or be removed for treatment off-site by a 
licensed waste water treatment contractor.  

The Application states that the recirculation system will be designed to ensure sufficient 
capacity to store and treat all leachate generated over two consecutive wet years. 

In further information received 15 January 2019, the Applicant advised that leachate 
recirculation is unlikely to commence on the site until at least the commencement of Cell 3 due 
to insufficient waste mass being present. The sizing of the leachate pond has been based on 
the assumption that no recirculation of leachate will occur during the development of Cell 1 
and 2. 

Extraction of leachate from the landfill sumps to the leachate pond is a continuous process, 
driven by automatic pumps. This is the primary means by which the head on the liner is 
managed.  

The activation of leachate recirculation is not automatic and is a conscious decision. 
Recirculation is likely to be an intermittent and ancillary landfill management tool, used to 
manage peak leachate flows, improve landfill gas recovery and for seasonal flow-balancing.  

The physical infrastructure may include: 

 Vertical slotted pipes 

 Horizontal leach drains.  

Key Findings: 

1. Management of the leachate recirculation is not clearly defined in the Application. It is 
unclear at what leachate depth/head the switch from recirculation to leachate ponds 
will be made to ensure that a maximum leachate head of 300mm will be maintained.  

2. Further information relating to leachate recirculation will need to be provided for 
assessment at the licensing stage to confirm the appropriateness of leachate 
recirculation.  

 Leachate level monitoring 

The Application states that leachate levels within the landfill will be controlled by regular 
monitoring of the leachate head on the landfill liner. Typically, the maximum head of leachate 
on the liner will be limited to 300mm; however the level of leachate at the sump will be higher 
to protect the pump. To maintain a level of 300mm or less above the liner system, leachate 
will be pumped from the leachate collection wells for recirculation into the landfill mass and/or 
storage in the leachate ponds for potential treatment and evaporation. 

The Applicant has advised that the operation of the leachate extraction pump is the primary 
control for the level of leachate in the cell. There will be a visual (flashing light) and telemetry 
(SMS) alarm to alert the operator should the pump in any of the sumps cease working for any 
reason. 

Landfill leachate will be sampled from the leachate storage ponds on a quarterly basis. The 
baseline of the monitored parameters will include but not be limited to; visual appearance 
(colour, turbidity, free phase hydrocarbons, foaming), pH, electrical conductivity, heavy metals, 
nutrients (nitrogen and phosphorus), ammoniacal nitrogen, chemical oxygen demand and total 
petroleum hydrocarbons. 

The monitoring of leachate volumes will determine the effectiveness of the capping and 
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leachate management system and will continue for the period the landfill generates leachate. 

Key Findings: 

1. Increased leachate head increases the rate of leakage through the liner; as such the 
Delegated Officer considers it appropriate that conditions be included in an 
operational licence to ensure the leachate head remains within acceptable levels (i.e 
≤ 300mm). 

2. Monitoring of the leachate head on the landfill liner should be automated and 
continuous. 

 Leachate leakage detection system  

The landfill liner comprises (bottom upwards) (see Figure 16): 

 500mm select fill 

 HDPE 

 Geonet 

 GCL 

 HDPE 

 Geotextile cushion layer 

 Leachate drainage aggregate/pipework 

 Geotextile separation layer 

 Waste  

The initial proposal intended that the system would include a 200mm sand layer between the 
HDPE and GCL. This has been replaced with a permeable GeoNet sandwich due to 
difficulties in maintaining the stability of the sand layer during construction. The GeoNet 
sandwich will achieve the same purpose of the sand layer whilst maintaining structural 
stability.  

The Applicant provides that the Geonet acts as a leakage detection layer, transmitting 
leachate to a leakage detection sump and pump. The media in this sump is leachate drainage 
aggregate. The activation of a cell’s leakage detection pump will be the primary means of 
leakage control/minimisation of head on the secondary liner, although other strategies, such 
as not recirculating in that cell, could also be implemented. The Applicant notes that liner 
repair will not generally be feasible. 

In the event of any leakage, the leachate will pass through the GeoNet and travel down into a 
separate collection sump at the down gradient end of the cell form where it will be pumped to 
collection and evaporation ponds.  

The presence of leachate in the detection sump will signify a breach in the particular cell and 
necessary remedial measures will be implemented. In the event of deviation from normal 
function, leachate visual alarms located on the leachate risers will flash a red light indicating 
that leachate has reached its high level. Excessive leachate will be managed by recirculation 
through the landfill or tankering off-site by a licensed transporter in the event of an emergency. 
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 Leachate storage pond  

The Application proposes to incorporate a leachate storage pond into the leachate collection 
and recirculation system, located on the east of the south side of the proposed landfill area.  

Leachate is proposed to be pumped from the base of the landfill through wells to the pond. 
The leachate pond will provide storage, if required, prior to recirculation into the landfill. The 
Application states that this offers the opportunity to buffer the pH of the leachate and also 
provide some additional treatment (e.g. aeration for leachate produced during the acetogenic 
phase), subsequently also controlling the leachate head on the liner system, however it has 
not been defined when this may be required or if progressed. 

The Application states that the leachate storage pond will have the same lining system as the 
landfill which will include the following (see Figure 3): 

 Earthworks formations to be occupied by the leachate ponds will be cleared of 
uneven, soft, or loose material and be prepared by re-grading and compacting as 
necessary to produce a stable formation; 

 A 500mm compacted select subgrade will be created during the earthworks stage. 
The select fill will have a permeability of no more than 1x10-8m/s  

 A 1.5mm thick, smooth HDPE geomembrane will be installed over the compacted 
select subgrade. The geomembrane will meet the physical and mechanical 
requirements of landfill best practice. The geomembrane will extend up the side 
slopes and tie into an anchor trench; 

 A GeoNet layer will be placed to form a continuous protective layer across the 
geomembrane and to assist in detecting leaks from the above lining; 

 A GCL will be installed directly over the GeoNet on the base and the sidewalls. The 
GCL will have a hydraulic permeability of less than 1x10-9m/s. The GCL will extend 
up the side slopes and tie into an anchor trench; and 

 A 2.0mm thick smooth HDPE layer will be installed directly above the GCL. The 
HDPE will extend up the side slopes and tie into an anchor trench. 

A loading pad will be constructed adjacent to the leachate storage pond consisting of a 
hardstand area bunded to capture potential spillage and return to the leachate pond. The 
Application states that this will provide the opportunity for off-site tankering of leachate in the 
event that the leachate storage pond approaches full capacity.  

The Application states that the pond will be designed in accordance with landfill best practice 
maintaining a freeboard of at least 1m. It is also stated that the pond will be designed to 
ensure the system can store the volume of leachate expected to be generated over two 
consecutive (90th percentile) years of rainfall, whilst also maintaining a freeboard of at least 
1m. The Application notes that the pond will store the rainfall generated within the footprint of 
the ponds for a critical (1-in-100 year) storm event.  

The Application states that probes are located in the leachate pond to identify high levels to 
prevent overflow and that accumulated sediment will be periodically removed from the 
evaporation ponds and disposed of in a secure landfill or other form of secure disposal facility.  

Leachate volume will increase and decrease from the surface of the leachate pond via 
evaporation and incident rainfall respectively. If necessary, leachate will be tankered off-site 
for disposal at licensed disposal premises. 

Revised drawings received by DWER on 16 November 2018 identified a number of changes 
to the proposed leachate pond. Justification and details of these changes were sought by 
DWER and additional clarification provided on 6 December 2018 as follows: 
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“The revised leachate pond geometry will enhance evaporation by being shallower than 
the previous design (by being rectangular). Note that our design review identified that 
using an updated water balance technique (e.g. as per latest NSW Landfill guidelines) as 
well as consideration of progressing capping/cell development, it may be possible to 
reduce the leachate pond volume somewhat from the previous 7,129m3.  

 However, FE is not proposing any change to the previous leachate pond storage volume. 

The revised leachate pond concept design also incorporates side-risers for leachate 
extraction and leak detection, as well as a slightly modified leak detection sump that is 
easier to construct”.  

The revised design of the leachate pond is detailed in Figure 3. 

Key Findings: 

1. The Applicant has not provided a hydrogeological assessment of the potential for 
impacts of leachate from the leachate pond on local groundwater quality. 

2. The storage ponds should be lined to the same standard as the landfill to prevent 
seepage into groundwater.  

3. A minimum freeboard should be maintained and conditioned for in an operational 
licence to prevent overtopping (e.g. by wave action) and to provide capacity for 
unforeseen events. 

 Leachate pond storage capacity  

Waste will be exposed to rainfall at the tipping face and when it is awaiting covering or 
capping. The Application proposes that approximately half of the rainfall on the Premises will 
produce leachate when the tipping face is exposed. The leachate produced from direct rainfall 
under a closed/capped area of the landfill is proposed to decline significantly over a five year 
period when leachate is not being recirculated.  

The Application includes calculated values for the worst case scenario in which leachate can 
be produced from a 1 in 100-year storm event for 24 hours. The calculations have been based 
on the Basha Equation for an area of 4ha with no evaporation occurring. Table 12 below 
(Table 3.1 in the Application) provides the Applicant’s leachate storage calculations.   

The original Works Approval application submitted for the proposed landfill (included as an 
attachment to the Application) used the Hydrological Evaluation of Landfill Performance 
(HELP) Model to calculate the production of leachate over an entire year. The resulting 
leachate was calculated to be 3.9ML/year (3,900m3/year) for the intermediate cover and 8.5 
ML/year (8.500m3/year) for the daily cover. In comparing the quantities, the Applicant 
determined that the leachate pond should be constructed based on the worst case scenario 
for a 24 hour storm event with the capacity to contain 7,129m3 of leachate. 

The Application states that the dam size for leachate storage is modelled from these 
calculations and will include a 1m freeboard above that of the 7,129.6m3 storage capacity. The 
pond will also be required to store the rainfall generated within the footprint of the pond for a 
critical storm event. As such, a pond size of approximately 10,000m3 was determined by the 
Applicant, inclusive of a 1m freeboard above the greatest capacity. 
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Table 12: Leachate storage calculations 

Tc (hrs) L (mm/hr) Qi (m3/s) r Vi (m3) Vs (m3) 

1.0 46.2 0.5133 1.0000 2464.0000 2464.0000 

2.0 28.9 0.3211 1.0000 3082.6667 3082.6667 

3.0 21.9 0.2433 1.0000 3504.0000 3504.0000 

6.0 17.9 0.1989 1.0000 5728.0000 5728.0000 

12.0 8.4 0.0929 1.0000 5350.4000 5350.4000 

24.0 5.6 0.0619 1.0000 7129.6000 7129.6000 

  max Vs (m3) = 7129.6000 

Revised leachate storage pond capacity  

On 15 January 2019, the Applicant provided an updated water balance analysis, undertaken 
as per Section 2.3 of the VIC Landfill BPEM, to estimate the size of the required leachate 
pond. 

Simulations were undertaken using the Hydrologic Evaluation of Landfill Performance (HELP). 
The first six years of the landfill operation were modelled assuming that zero leachate 
recirculation was undertaken during this period.  

Modelling was undertaken based on the following assumptions: 

 No up-catchment stormwater runoff reporting to the site 

 No contribution from groundwater inflow 

 No recirculation of leachate 

 Storage of leachate within the landfill mass 

 Waste filling occurred in cumulative 12m phases 

 All profiles were consisting of bare ground 

 The evaporative depth zone is 381mm  

 Drainage quantities were collected in the gravel layer installed above the waste 

 The general slope of the landfill floor is 3% 

 No leachate leakage through the liner. 

The leachate percolation output from HELP assumes drainage at the base of the landfill liner. 
To this end, interaction of landfill leachate and underlying sequences was not considered in 
the model. 

For the basis of the HELP model, the Premises was characterised to have 6 years of varying 
stages as described in Table 13 below. 
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Table 13: Model staging description 

 

The analysis against a median (50th) percentile) and a wet/peak period (90th percentile) allows 
a conservative approach. A level of conservatism has been placed on year 4 and 5, as it is 
anticipated that leachate generation will also be at its peak during these two stages.  

The HELP model generated a series of results which allowed for the calculation, in relation to 
precipitation, of the percentage of leachate generated from a year of rainfall, leachate 
generated over the Stage 1 and Stage 2 landfill areas. These calculations can be found in 
Table 14 and Table 15 below. 

Table 14 shows the precipitation, runoff and evaporation volumes per hectare per year. 

Table 14: HELP model results 

 

Table 15: Estimated leachate generation quantities  

 

The Applicant noted that operational practices strongly influence the amount of leachate 
generated in a landfill and that the rate and total quantity of leachate reporting to the landfill 
base is also sensitive to the initial moisture condition of the waste. 

A water balance analysis was undertaken to estimate the leachate pond size to manage (via 
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evaporation) the leachate estimated to be generated within the landfill.  

Simulations were undertaken using the GoldSim model, run for a duration of 7 years. 

GoldSim model inputs and assumptions were adopted based on recommendations in the 
Landfill VIC BPEM and NSW EPA (2016).  

Water balance model results indicate a maximum water storage elevation of 1.2m, indicating 
the required freeboard allowance of 0.5m would be maintained.  

Storage levels, assessed on a yearly basis are summarised as follows. 

 For years 1 to 3, on average 1,000m3 could accumulate in the storage. During wet 
sequences, up to 1,950m3 could accumulate 

 For year 4, a maximum storage volume of 2,500m3 was modelled 

 For year 5, some residual volume (500m3 for average rainfall conditions) remains 
during the dry season. 

 At the end of the 6th year, model results indicate no accumulated volume remains. For 
above average rainfall, during the dry season, some 200m3 could remain in the storage 
caused by rainfall during the dry season. 

The modelled storage volume and water surface elevation are depicted in Figure 22 and 
Figure 23 respectively. 

 

Figure 22: Modelled storage volume (Plate 5) 
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Figure 23: Modelled storage elevation (Plate 6) 

The Applicant provided that this process identified that a lesser leachate pond volume (of 
approximately 6,100m3) may be sufficient (even assuming no recirculation). However, to be 
conservative and minimise change, the original large volume of 7,129m3 was maintained.  

The leachate pond design also still allows for tanker removal offsite as a last resort.  

7.5 Landfill stability assessment  

 Stability assessment  

The Application states that the internal batter of the landfill would be 1 in 3 from platform to 
natural surface and the angle of repose for the sand material in situ is typically 1V:5H. 

A landfill stability assessment has been undertaken by Allan Watson and Associates – Waste 
and Water Management Consultants utilising SLOPE/W Software to determine the factors of 
safety in the landfill design slopes having regard for both “circular” failures (within the waste 
mass itself) and “planar” failures (between the waste mass and the liner/containment system) 
(AWA Stability Assessment).  

The assessment considered the following two key scenarios: 

i. Final landform profile (External Batter) 

ii. Internal/developing landform profile (Internal Batter), focusing on the 
contribution of the landfill liner/leak detection system on internal batter stability. 

The assessment provided that: 

“A general review of the proposed development configuration for the Fernview Landfill 
indicated that a combination between gross batter failure and failure of water 
management system would likely exist as a critical scenario. Failure of Landform 
Foundation is a less likely contribution to a critical stability condition given the integrity of 
the landfill base”.  

The principal conclusions from the landfill batter stability analysis completed in relation to the 
Fernview Landfill are as follows: 
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 “The external landform configuration based on 5(H) to 1(V) batter slopes, is generally 
stable for the conditions adopted. A key influence on stability is friction angle for the 
waste material, although under lower bound conditions, the batter remains 
geotechnically stable. 

 Internal (interim) batters would need to be benched to maintain stable conditions. In 
general, such conditions would reflect appropriate landfill operating practice. 

 As a final point, implementation of appropriate measures for leachate management 
are assumed as a basic operating requirements, recognising that elevated leachate 
levels contribute to reduction of batter stability as well as (most importantly) the 
potential for release of leachate to the environment”.  

 Stability assessment peer review 

Golder Associates were commissioned by DWER to undertake a peer review of the landfill 
stability assessment undertaken by Allan Watson and Associates (AWA). A report detailing 
the findings of the review was provided to the DWER on 23 February 2018. 

Key findings and recommendations from this review are as follows: 

Input data: 

 “AWA has assumed that the geomembrane-soil interface will be the critical surface (i.e. 
lowest friction coefficient) within the liner configuration. No justification is provided for 
this assumption. A critical interface at the base of a liner system is concerning as no 
containment will be provided in the event of a failure. AWA adopted a friction angle of 
15° for the critical interface based on a literature review. In our experience, it is 
optimistic to assume that all layers within the liner system will have an interface friction 
angle of at least 15°. Therefore, we recommend that a sensitivity analysis be carried 
out to assess the effect of lower interface friction angles on the stability of the landfill. 
Prior to construction, it is recommended that a suite of interface shear tests be carried 
out on the propped liner materials to check the assumptions regarding interface friction 
angles.” 

Modelling: 

 “SLOPE/W is a widely used tool for the geotechnical assessment of slopes and is 
considered appropriate for use in this situation. 

 The geometry of the model presented in AWA (2010) appears to be consistent with 
the current design presented in BA (2015a) [Landfill Management Plan]. The north-
south section line used to model the landfill incorporates the maximum waste height 
and is considered appropriate for the analysis. 

 The factor of safety of 1.5 used by AWA is considered appropriate for static (i.e. long 
term) loading conditions. 

 The modelling by AWA has only considered static (i.e. long term) loading conditions. 
Consideration should be given to assessing pseudo-static (earthquake) scenarios in 
accordance with relevant Australian standards as part of the overall stability analysis. 

 The modelling by AWA has only assessed failures within the waste material and along 
the liner interface. Consideration should also be given to assessing the stability of the 
natural cut slopes and capping layer under static and pseudo-static conditions. It is 
acknowledged that slopes of 3H:1V are likely to be stable, however this needs to be 
confirmed. 

 The presence of leachate is not shown on the stability model or discussed in the 
accompanying report. AWA should confirm the assumptions made in the stability 
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model regarding head of leachate assumed during operation, particularly noting that 
leachate will be recirculated during operations.  

 As recirculation of leachate is planned to be performed throughout the life of the 
facility, consideration should be given to modelling a scenario that accounts for a 
build-up of pore water pressure in the waste and lining system due to failure of the 
leachate system. 

 AWA have concluded that failure of the landfill foundation is less likely to cause a 
critical stability condition given the integrity of the landfill base. No details are provided 
by AWA on how they came to this conclusion, so we are unable to assess how 
appropriate it is. We note that there is no mention of a geotechnical investigation 
being conducted at the site in any of the information provided to us. If not already 
conducted, we recommend that a geotechnical investigation be conducted at the site 
to assess foundation conditions and provide data so that material parameters can be 
estimated for the natural ground. 

 It is noted that the gridpoint with the lowest factor of safety on Plate 2a within AWA 
(2010) is located on the edge of the grid. AWA should confirm for all modelling that 
the grid assumed captures the critical failure surface”. 

Recommendations: 

Golder Associates recommended that the following be undertaken in order to adequately 
assess the stability of the Fernview Landfill: 

 “Complete a geotechnical investigation to assess the foundation conditions for the 
proposed landfill. Based on the expected soil conditions, this could comprise drilling 
several boreholes and standard penetration testing within the landfill footprint. 

 Complete a suite of interface shear tests on the proposed liner materials, to estimate 
a set of parameters for the specific liner interfaces. 

 Update the stability analysis to incorporate the following: 

o An assessment of foundation stability based on the results of the geotechnical 
investigation. 

o Revised interface friction angles for the liner components based on the results 
of the interface shear tests. 

o Assessment of pseudo-static (earthquake) loading conditions and assess 
landfill stability under this load case. 

o Analysis of the stability of the natural cut slopes and capping layer. 

o Confirm design assumptions regarding the leachate level for the stability 
analysis and model a scenario that accounts for a build-up of pore water 
pressure in the lining system due to failure of the leachate system”. 

Stability Monitoring: 

Golder Associates found that whilst the information provided to date was incomplete, it was 
considered unlikely that the landfill will have stability issues and in this case, considered that 
no ongoing stability monitoring would be required.  

However, if a revised stability assessment indicated the potential for stability issues, then 
ongoing monitoring may be required.  

Regardless, Golder Associates recommended that regular visual inspections of the 
embankments and cut slopes are carried out by a suitably competent person to identify any 
actual or potential issues that could impact the stability of the landfill.  
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Key Findings: 

1. The landfill stability assessment has not considered a number of conditions and 
aspects including pseudo-static conditions and an analysis of natural cut slopes 
and capping layers.  

2. Ongoing inspections and monitoring of the stability of the landfill may be included 
as regulatory controls in an operational Licence for the Premises.  

 Revised stability assessment – April 2018 

The Applicant provided DWER with a revised stability assessment on 17 April 2018 from ATC 
Williams addressing the recommendations made during the peer review of the AWA Stability 
Assessment.  

As part of the revised assessment, additional slope stability modelling was undertaken to 
model different scenarios including: 

1. A sensitivity analysis of the assumed interface friction parameters between the landfill 
elements; 

2. Additional modelling incorporating earthquake accelerations (pseudo-static); 

3. Additional modelling of the proposed natural cut slopes and final capping layers 
incorporation static and pseudo-static conditions; and 

4. Additional modelling incorporating an elevated leachate phreatic surface within the 
landfill to model the condition where the leachate collection and extraction system fails.  

Slope stability modelling and assessment of the proposed landfill sections was undertaken 
using the computer program SLOPE/W. The mathematical model adopted in the analysis was 
Morgenstern-Price. Table 16 identifies each model and the conditions which were adopted for 
each model in the revised assessment.  
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Table 16. Models analysed  

 

The results for the modelling for each case are presented in Table 17 below.  
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Table 17: Modelling results 

 

The modelling indicated that further consideration of the landfill design and staging is required 
as part of the detailed design including:  

 Detailed assessment of the construction materials (soil materials and geosynthetics) 
and their shear strengths and interface shear strengths;  

 Further and detailed assessment of the earthquake loading condition and detailed 
modelling and design of a stabilising soil buttress along the toe of the cap, including 
the extents requiring stabilisation; and 

 Further consideration and detailed design of the cap and side wall lining, drainage and 
protection system to ensure stability of the layers overlying the lining system.  

Pseudo-static modelling indicated significant stability issues for larger scale rotational and 
translation failures impacting the majority of the final landform with a Factor of Safety (FoS) of 
0.87.However, the inclusion of a concept design buttress increased the FoS to greater than 
1.1 for pseudo-static modelling. The report notes however that this is a significant structure 
and needs to be appropriately designed during the detailed design phase or alternatives be 
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considered such as reducing the slope angle of the final landform.  

Stability modelling of the natural cut batters indicates a FoS greater than 1.5 (Model B.1.A) 
under steady state conditions and greater than 1.3 under pseudo-static earthquake loading 
(Model B.2.A), however this modelling does not account for loss or erosion of the exposed 
cohesionless soils due to loosening, rainfall or wind.  

The report notes that surficial erosion and slumping of the sand resulting from loosening or 
exposure to wind or surface water runoff can be expected. The impact of this erosion or 
slumping is not expected dramatically impact on the stability of the overall slope, however over 
time may reduce the factor of safety of the slope if not controlled. The report recommends that 
the amount of exposed cut sand surfaces should be minimised and the excavation of the 
landfill void undertaken in a staged manner to limit the amount of exposed cut faces.  

The modelling of the final capped surface (including the proposed geosynthetic capping 
system indicates a suitable FoS of greater than 1.5 for the steady state condition (Model A.1.A 
and A.1.C) for interface friction of 15°) reducing to greater than 1.4 for the steady state 
condition (Model A.1.B and A.1.D for interface friction of 10°). The report recommends that 
further design and assessment of the capping system is undertaken as part of the detailed 
design including: 

 Design, specification and interface friction testing of the materials for the capping 
system; 

 Additional stability assessment (slope and veneer) or the final capping system and 
overlying soils; and 

 Detailed assessment and design of the stabilising toe buttress, including geometry, 
extents and material specifications.  

Veneer stability assessment: 

A veneer stability assessment was also undertaken to consider the sand drainage and 
protection layer proposed to overlay the geosynthetic composite lining system.  

This assessment indicated that constructing the side wall lining system to a maximum vertical 
lift height of 2m (or 6m parallel to the side wall batter) including overlying sand drainage 
protection layer, is marginally unstable (FoS of 1.04) and will likely result in the sand veneer 
failing and slumping. This FoS is likely to be significantly impacted (to below 1.0) by any 
rainfall saturation or rainfall or wind erosion of the sand layer.  

Modelling found that reducing the lift height to 1m vertically (or 3m parallel to the side wall 
batter) was found to increase the FoS to 1.36. Including a seismic load to this case reduced 
the FoS to 1.14 which is considered suitable for the short-term event only.  

The veneer stability assessment indicates that further detailed assessment of the side wall 
design is required during the detailed design stage to ensure appropriate construction lifts are 
adopted or the design is altered to improve stability of this veneer. Alternative options for 
increasing the FoS against veneer failure and subsequent lift height could be considered 
during the detailed design phase, such as decreasing the batter of the sand protection 
drainage layer, including geosynthetic reinforcement or using a material with higher shear 
strength.  

The report notes that in relation to the drainage of the material, due to the free draining nature 
of the site-won sands proposed to be used, it is unlikely that this layer will become fully 
saturated when unsupported by the waste. If this layer becomes saturated when confined by 
the waste, the waste placed against this layer will provide confinement and support, reducing 
the potential for the sand layer to slump.  
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Key recommendations:  

Key recommendations of the Revised Stability Assessment included: 

 “Appropriate selection of geosynthetics during the detailed design stage for the landfill, 
specifically, but not limited to the following items; 

o Geomembrane liners for the base, side walls and cap – texturing of the 
geomembrane liner, single or double sided texture; 

o Leak detection GeoNet – the GeoNet is able to withstand the waste loading 
(about 50m deep waste) without affecting its ability to drain leachate, the 
GeoNet does not damage the geomembrane liner and GCL adjacent to it; 

o GCL – appropriate design and selection of a GCL that is suitable to be left 
unconfined in the short to medium-term and is not susceptible to downslope 
bentonite erosion, including consideration of the GCL carrier geotextile when 
placed over a GeoNet drainage layer to protect the bentonite in the GCL; 

o Cushion geotextile – appropriate design and selection of the cushion geotextile 
to protect the geomembrane liners under the design surcharge loads so that 
the strain on the geomembrane liner does not exceed the allowable strain 
limits; 

o General consideration of geosynthetic materials when used in a bio-reactor 
landfill where average temperatures are higher than conventional ‘dry tomb’ 
landfills. 

 Laboratory direct shear testing works under the expected design conditions to confirm 
and assess the interface friction between the liners using site specific materials for the 
entire lining system be undertaken to validate the assumptions used in this 
assessment. Where there is variation to the interface friction values adopted in the 
modelling presented in the report, the modelling shall be reviewed and reassessed. 

 Further assessment of the site soils including additional boreholes, insitu and 
laboratory testing to confirm the shear strength values adopted in the modelling 
presented in this report. 

 Consideration be given to the stability of the long side walls and potential need of 
benches to minimise the potential of slope failure as well as erosion protection of these 
slopes before the placement of the lining system; 

 Detailed assessment and design of the stabilising toe buttress, including geometry 
extents and material specifications. 

 Consideration for an alternate leak detection sump and leachate sump design and 
location”. 

Key Findings: 

1. Pseudo-static modelling indicates potential stability issues with a Factor of Safety (FoS) 
well below 1.0. The inclusion of a stabilising soil buttress along the toe of the cap 
increased the FoS to greater than 1.1 for pseudo-static conditions.  

2. The veneer stability assessment indicated potential stability issues with the potential for 
failure and slumping of the sand drainage protection layer. In the absence of further 
detailed assessment from the Applicant, the unsupported sand protection layer will be 
limited to a maximum vertical height of 1m (or 3m parallel to the side wall batter).  

3. The amount of exposed cut sand surfaces should be minimised and the excavation of 
the landfill void undertaken in a staged manner to limit the amount of exposed cut faces. 
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 Revised stability assessment – November 2018 

Further to the findings of the April 2018 stability assessment, further detail was requested from 
the Applicant in relation to the detailed design of the proposed stabilising toe buttress, 
including plans/drawings, location on the Premises, geometry, extent and material 
specification as well as details of how the construction of this will interact with the landfill cells. 
DWER requested that this information should be supported by a stability assessment 
demonstrating how this information has been modelled to demonstrate the buttress can 
achieve a satisfactory factor of safety.  

A revised stability assessment was provided to DWER on 19 November 2019 which assessed 
the slope stability of the Fernview Landfill after the landfill footprint was re-located a small 
distance to accommodate the need for a stabilising toe buttress. The proposed landfill design 
was analysed for the following cases: 

 Long Term Static Stability - The structures capacity to support the weight of the 
contained material as well as its self-weight. Drained parameters were adopted for the 
modelling works. 

 Seismic Loading (Pseudo-Static Analysis) – A 1 in 500-year event ground acceleration 
was applied to the model. This corresponds to a horizontal seismic peak ground 
acceleration of 0.05g and vertical seismic acceleration of 0.00g, in accordance with 
AS1170.4 and AS4678-2002 Earth Retaining Structures (AS4678).  

Three profiles through the landfill were selected for the stability assessment works. 

 Section A, starts from the south-west corner through the centre of the landfill (highest 
point of the landfill), to the north-west corner, that includes the deepest cut profile into 
the natural surface to form the landfill void. 

 Section B, was modelled on a typical north-south section of the landfill, located along 
the centreline of the landfill. 

 Section C, starts from the south-east corner to the north-west corner of the landfill and 
represents the longest landfill slope across the landform.  

The results of the stability modelling are summarised in Table 18 below.  

Table 18: Summary of Stability Analysis 
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The stability analysis found that the modelling indicated section B was the most critical of the 
three sections assessed, with both the Long Term Static and pseudo-static conditions not 
meeting the minimum required FoS without a toe buttress.  

Using the toe buttress design from the previous ATCW study as a starting point, the current 
works indicated a marginally smaller toe buttress was required to provide the required ballast 
to stabilise the waste mass at the new landfill footprint location. The minimum buttress size 
required for section B was approximately 29m high, about 55m wide at the base and 60m 
wide at the crest for the sections assessed. The buttress extends up to approximately RL 
203m.  

The Applicant has confirmed that the buttress crest is wider than the base because the crest 
has a grade on it to allow stormwater runoff. The Applicant notes that the base width would be 
very highly dependent on the grade of the existing surface (e.g. if it grades/falls away from the 
landfill, then the base width would be greater than the current layout and vice versa). 

The buttress design for section A indicated a lower buttress height, of approximately 11m 
high, was required due to the higher existing ground elevation at that location. The buttress 
maintained similar base width of about 53m but wider crest of about 73m. The existing surface 
grades towards the landfill (e.g. falls towards the landfill), hence the ‘narrower’ base than the 
buttress crest.  

The buttress design for section C was generally consistent with the design for section B, with 
a slightly shallower grade of 5H:1V compared to the 4.5H:1V for section C.  

The reports stated that based on the stability assessment works undertaken, it appears that 
the buttress will not be required until at least after the filling of Cells 3 and 4, possibly longer. 
However, ATCW recommends that a detailed stability assessment be undertaken in the future 
to assess when the buttress is required and subsequent staging of the construction of the 
buttress. This detailed assessment would preferably be undertaken before Cell 4 is filled, but 
this timing can be reviewed later in the future.  

The stability analysis assumed the buttress would be constructed using materials excavated to 
form the void of the landfill. If different materials are proposed for the construction of the 
buttress, additional stability analysis should be undertaken to review the stability of the waste 
mass.  

ATCW noted that there are future considerations that will need to be considered prior to the 
construction of the buttress. These considerations include, but are not limited to the following 
items: 

 Accessibility of construction vehicles along the crest of the buttress; 

 The design of the landfill cap and its interface with the buttress design; 

 Stormwater management on the buttress and the need to shed stormwater away from 
the buttress and not let it soak and/or infiltrate into the buttress and saturate it. Further 
stormwater management consideration includes an assessment for a need for subsoil 
drainage system to drain infiltrated stormwater so that it is allowed to drain away from 
the buttress and not saturate it. 

 Selection of appropriate vegetation for the buttress to minimise erosion of the buttress 
materials and stormwater 

 Development of an inspection and management plan, as part of the landfill’s 
Rehabilitation Plan, to manage waste settlement and remedial works required to repair 
the buttress at these locations.  

 



 

68 
Works Approval: W6083/2017/1 

IR-T04 Decision Report Template v2.0 (July 2017) 

Key Findings: 

1. The stability analysis states that “it appears that the buttress will not be required 
until at least after the filling of Cells 3 and 4, possibly longer”, it is not clear the 
justification for this statement. 

2. The analysis indicates that the assessment has also assessed elevated leachate 
levels within the waste mass, however the assessment of this and discussion is 
not clear in the document. 

Additional information clarification - 6 December 2018 

Further clarification on the November 2018 stability analysis was requested by DWER based 
on the key findings above. A summary is provided below: 

Figure 24 (Plate 1) indicates the three sections that were used for the stability assessment. 
The report notes that as Cell 1 is located in the south east corner of the landfill, the relevant 
section is section A. As waste will be laid back in Cell 1, the consultant considers section B is 
not applicable for Cell 1.  

The further information clarifies that the assessment undertaken for section A considers the 
following conditions;  

 The landfill is complete, i.e. the site is at the end of landfill operations. 

 Elevated leachate levels, indicated by the blue dashed line (refer Figure 25 (Plate 2)), 
to the side wall crest of Cell 1. The consultant notes that this is a very conservative 
scenario as it is not common to allow leachate to build up to this level in a landfill. 
Furthermore, this ignores the impact that progressive capping will have on reducing 
leachate levels.  

 Municipal Solid Waste (MSW) waste profile in a bioreactor (the actual waste profile 
may be dryer than typical MSW and include a greater proportion of inert waste) 

 Pseudo-static conditions (earthquake conditions) 

The assessment indicated the Factor of Safety (FoS) for this scenario is 1.25. 

It is highlighted that the assessment indicated the potential failure mode only occurs when 
there is sufficient waste mass in the landfill and only occurs beyond the crest of the landfill 
waste. 
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Figure 24: Stability sections
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Figure 25. Plate 2 

In relation to Cell 1 and 2 filling, due to geometry, the waste mass in the landfill will not be 
sufficient to justify the need of the buttress as shown in Figure 26 (Plate 3) below. Figure 26 
indicates the approximate extent of Cell 1 compared to waste levels once all the adjoining 
cells are constructed. 
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Figure 26. Plate 3 

The report states that based on the stability assessment previously undertaken and 
clarification provided in the memo, a buttress is not required for the stability of Cell 1 or Cell 1 
in combination with Cell 2. 

As per the stability assessment, once the actual operation of the landfill is underway (i.e post 
Cell 1, and likely not until after the filling of Cell 3 and 5). The consultant recommended that 
the timing and the need for the buttress is reassessed with an updated stability assessment, 
using actual site data (particularly leachate levels/waste types). 

Key Findings: 

1. It is unlikely that the stabilising buttress will be required until after the completion 
of Cell 1. 

2. The Applicant will be required to undertake an updated stability assessment using 
actual site data prior to the construction of future cells.  

7.6 Landfill cover requirements 
The Application states that daily cover will be used at the end of every working day to cover 
the deposited waste. The cover material will typically be sand, soil or biodegradable sheeting. 
The Landfill Management Plan states that this material will either be from an approved on-site 
location or sourced from off-site. The plan states that soils should be applied to a minimum 
cover thickness of 230mm and if sand is used, the cover will be at least 300mm.  

The daily cover may be scraped back before additional waste is placed on top and if this 
occurs, the daily cover will then be stored for reuse.  

An intermediate cap or thickened daily cover material will be placed over waste which will be 
left for extended periods of time. Before placement of wastes over these areas, the 
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intermediate cap will be removed, and the surface ripped to prevent stratification within the 
waste body.  

The Application states that an adequate supply of daily cover materials will be available on-
site and the Landfill Management Plan states that at least two weeks cover material must be 
available at the waste facility under all weather conditions with two days of cover material 
available at the tipping area at all times. The exact quantities of cover material required have 
not been provided by the Applicant.  

7.7 Landfill capping and rehabilitation 
The Applicant intends that the Premises is rehabilitated and returned to grazing, together with 
native planting following the landfill closure. A Landfill Decommissioning and Post Closure 
Management Plan (LDPCMP) has been provided as Appendix 5 of the Application, setting out 
the proposed process by which operational landfill areas will be progressively shut down and 
managed beyond the active life of the landfill. The Applicant envisages that the Premises will 
require management for an extended period following closure, typically 15-25 years. 

The Application states that landfill capping and rehabilitation will be progressive during the 
operation of the landfill and will be undertaken as soon as practically possible following cell 
completion to reduce infiltration.  

Wastes will be placed according to the cells staging plan with each cell representing a stage. 
The filling will progress from south to north across the Premises (stages 1 through 10) where 
only one cell will be active at any time. As finished levels are reached in each cell, the final 
cap will be progressively placed.  

The landfill capping will tie into the perimeter bunding and the adjacent cell/stage once 
completed to provide a seal.  

The Applicant proposes to construct a final capping design consisting of the following (bottom 
upwards): 

 Waste; 

 Landfill gas strip drains; 

 Interim cover/regulating layer (0.3m min); 

 GCL (replaces 600m low permeability fill from original Application) 

 Textured LLDPE 

 Drainage geonet (replaces 300mm drainage layer from original Application) 

 Reinforcement geogrid (if requied for slope stability) 

 0.8m cover soil; 

 0.2m topsoil; and 

 Select vegetation 

as depicted in Figure 27 below.
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Figure 27. Final capping detail 
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Landfill gas strip drains in the cap will be connected to feeder liners which will convey landfill 
gas to vertical active LFG wells installed prior to capping. This system will ultimately convert to 
a passive system when gas volumes/quality are no longer sufficient to support combustion. 
The Application states that the topography of the landfill cap will blend into the surrounding 
landscape, with a gradient of no steeper than 1V:5H (20%) to reflect surrounding landforms. 
Figure 28 and Figure 29 depict the finished waste surface layout plan and finished waste 
surface cross sections.  

The surface of the cap will be vegetated with selected local native species based on the data 
obtained from baseline vegetation surveys as soon as possible following the placement of 
topsoils to provide erosion control. 

Vegetation on the final cap will be initially selected to promote rapid root growth and stabilise 
the newly formed slopes. Once the slopes have been stabilised by the initial vegetation 
growth, native plants species will be grown to allow the landfill capped surface to blend in to 
the surrounding landscape.  

The site will be cleared of all non-essential manmade improvements and all open areas 
revegetated with native species. As part of the annual weed inspection, the quality and 
quantity of species used for revegetation will be assessed. Should it be determined that the 
revegetation is not developing sufficiently, more revegetation will be carried out in these 
particular areas. 

Key Findings: 

1. Condition 8-1 of Ministerial Statement 796 requires the Applicant to submit a draft 
LDPCMP under Part IV of the EP Act prior to commencement of construction. 

2. Detailed specifications of the materials proposed to be used in the capping design 
is largely absent from the LDPCMP.  

3. Further assessment of the LDPCMP will be undertaken through Part IV of the EP 
Act and any deficiencies with the LDPCMP will be highlighted through this 
process.  
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Figure 28. Landfill finished waste surface layout plan 
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Figure 29. Landfill finished waste surface cross sections



 

77 
Works Approval: W6083/2017/1 

IR-T04 Decision Report Template v2.0 (July 2017) 

Key Findings: 

1. The proposed capping gradient of 1V:5H (20%) is sufficient to assist in shedding 
of water. 

2. Shallow-rooted vegetation should be selected for the final capping and the 
topmost layer of the capping must be of sufficient depth to ensure that roots do 
not penetrate the cap.  

7.8 Landfill gas management 
The Application states that landfill gas will be collected as required over the life time of the 
landfill and that the collection system will ensure that the majority of landfill gas produced by 
the decomposition of the waste within the landfill does not escape to the atmosphere.  

Vertical and/or horizontal gas extraction wells are proposed to be progressively installed as 
waste is placed in the landfill with the spacing of the wells will be determined following an 
operational assessment for the Site. The gas wells and connecting joints will be designed to 
withstand anticipated settlement rates. 

Condensate traps, gas well heads and associated gas pipework will be connected to gas 
extraction wells once the cell has been completed and the landfill cap has been installed to 
allow the capture and conveyance of gas to either a flare or an energy recovery landfill 
depending on the quality and quantity of the extracted landfill gas. The system is proposed to 
operate by inducing a slight vacuum within the extraction wells and associated piping that will 
promote gas flow from the waste mass to the gas extraction wells.  

The Application notes that, typically landfill gas volumes are not sufficiently high enough or 
consistent enough to warrant on-site power generation for some years following 
commencement of filling operations. The Applicant has advised that it will conduct an 
assessment of the landfill to estimate the future rates of gas production over the lifetime of the 
landfill to allow for subsequent sizing and design of the plant and that this will be presented in 
a report to DWER for approval before construction.  

An energy recovery Landfill will be used once a consistent quality and quantity of landfill gas 
are generated from the landfill. Generated electricity will supply power to the south-west 
interconnected grid. The Application states that until gas generation is consistent enough to 
enable installation of the first power unit, gas extracted from the Landfill will be burnt in the 
flare to atmosphere. It is anticipated that up to three generators will be required at full gas 
production. The landfill gas management system will be designed and operated through 
operational and monitoring procedures to prevent the escape of landfill gas beyond the 
containment system.  

The Application states that the design for the gas control systems will consider: 

 Performance standards which aim to achieve landfill gas control at the Landfill (e.g. 
whether temporary or permanent systems); 

 The design life of the elements of the gas control system; 

 Selection of materials and products; 

 Compatibility of the installed elements of the control system in terms of the phased 
development of the Site; 

 Operational and maintenance requirements; and  

 Health and safety issues. 
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Ongoing monitoring and maintenance 

The Application states that ongoing site monitoring and maintenance will be carried out to 
determine the effectiveness of the capping and gas extraction systems with the ongoing post 
closure period continuing until the site is deemed to be benign.  

A twice yearly site inspection (February to March and August to September) will be carried out 
for a minimum of 15 years following closure of the landfill to monitor and report on evidence of 
any leachate pop-outs, topsoil erosion and any areas showing poor vegetative regrowth.  

The Application states that the August – September inspection period of the landfill cap 
follows the dominant rainfall months of the year allowing any problems associated with rainfall 
to be identified and maintenance work scheduled for the following drier months. 

Maintenance work to the landfill cap following closure may consist of, but is not limited to, 
mobilising earthmoving equipment to complete the following: 

 Reinstatement of eroded areas of the cap to prevent landfill gas venting and infiltration 
of storm water into the landfill; and  

 Maintenance of stormwater drainage over the landfill cap to minimise the probability for 
cascading flow down landfill batters.  

The Application states that in time, once the site has been adequately revegetated and 
erosion is no longer occurring, the sediment ponds and other surface water features will be 
allowed to gradually fill up with sediment and return back to a more natural self-sustaining 
state.   

Ambient groundwater monitoring programme 

The Application states that details of the ambient groundwater water monitoring programme 
will be set in consultation with DWER. Standing water levels of the monitoring wells will be 
taken to validate groundwater flow direction. Analysis of the following parameters every six 
months is currently proposed, with the intention of reducing the analysis period as potential 
environmental harm reduces: 

 pH  Electrical conductivity  Arsenic 
 Chemical oxygen demand  Ammonia-nitrogen  Chloride 
 Lead  Iron  Manganese 
 Mercury  Nitrogen oxide  Copper 
 Chromium  Sulphate  Total nitrogen 
 Total petroleum hydrocarbons  Total phosphorus   Zinc 
 Nickel  Cadmium  

Waste settlement monitoring 

A landfill is subject to long-term settlement as waste decomposes and consolidates which can 
have significant impacts on the final surface profile, the landfill cap and potential after uses for 
the site. 

The Application states that aerial surveys will be used to assess waste settlement. Initially 
these surveys will take place annually; however as the settlement rate decreases the surveys 
will be undertaken every two years.  
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Key Findings: 

1. The landfill aftercare program must include inspections of the cap, checking for 
differential settlement and indicators that the integrity of the low-permeability cap 
has been compromised.  

2. The leachate collection and treatment system will need to be inspected and 
maintained for as long as the landfill is actively generating leachate. This will 
include inspection and cleaning of leachate collection pipes, maintenance of 
leachate treatment plants and inspection after periods of heavy rain to ensure that 
the system is not overloaded.  

3. The landfill gas-extraction system will need to be maintained for the life of landfill’s 
gas generation. This will include maintaining the plant, such as generation plant or 
flares used to combust the gas.  

4. Ambient groundwater monitoring bores will need to be maintained to assess 
potential impacts to groundwater  

8. Landfill Management 

 Waste Acceptance 

Only Class II waste will be accepted at the Premises, being principally municipal solid waste, 
commercial and industrial waste and biodegradable organics (meet Class II contaminant 
thresholds). No hazardous or noxious or toxic chemicals will be accepted.  

Waste proposed to be accepted at the Premises will primarily be sourced from the Perth 
Metropolitan Area, transported to the Premises by road train on a daily basis.  

Waste will undergo a pre-sort at transfer stations prior to delivery to ensure that only waste 
acceptable for disposal at the Premises are transported for deposition.  

The Premises will not be open to the general public and the Premises will be fenced to 
prevent unauthorised entry.   

Wastes originating from sources other than transfer stations will only access the Premises 
after pre-booking and gaining approval from the Applicant.  

All waste delivery vehicles will pass over a weighbridge on entry and exit of the Premises. 
Waste loads which do not comply with the Class II acceptance criteria will be rejected from the 
Premises.  Entry to the operational area will only be gained using automatic recognition and 
security access provided for vehicles that regularly access the Premises or following approval 
from the Site Supervisor.  

Waste loads will undergo visual inspection at the tipping face prior to unloading. 

 Waste storage, processing and burial 

Filling will progress from south to north across the cells (Stages 1 through 10), where only one 
cell will be active at any time. During the placement of waste materials, the working face will 
be kept as narrow as possible.  

Delivery vehicles will reverse up to the tipping face and gravity discharge the waste into the 
trench. Waste will be deposited in 500mm deep layers and compacted progressively in layers, 
by 3 to 5 passes of the compaction equipment, to achieve a compacted vertical lift height of 
2m.  

 Daily cover 
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The daily cover will be used at the end of every working day to cover the deposited waste. The 
Applicant has advised that daily cover material will be a combination of site or imported soils 
and/or multiple robust tarpaulin covers that can be readily deployed and recovered using 
hydraulic-powered equipment fitted to compactors (Tarpomatic or similar). A slurry based 
alternative daily cover (OCS Environmental ConCover or similar) may also be utilised. The 
daily cover may be scraped back or ripped prior to further waste being placed above the 
previously deposited waste to prevent stratification within the waste body.  

An intermediate cap or thickened daily cover material will be placed over waste which will not 
be covered with additional wastes for an extended period of time. This cap will be removed 
and the waste surface ripped prior to the placement of additional wastes on top, to prevent 
stratification within the waste body.  

 Hours of operation 

The Premises will not be open to the general public. The Premises will accept waste from 
delivery vehicles between the following hours: 

 Monday to Friday: 7am to 5pm 

 Saturday: 7am to 4pm 

The operation of the Premises (i.e. waste compaction and cover) may extend past these hours 
by approximately 90 minutes.  

 Record Keeping 

Records of delivered loads will be kept, including the name of the customer, truck identification 
and the origin of the waste material. 

A record will be kept for each truck entering the Premises and will include the following 
information: 

 Customer; 

 Truck identification; 

 Driver’s name; 

 Incoming truck weight; 

 Date and time of arrival; 

 Origin of materials; 

 Type of material delivered and the origin of truck contents; 

 Outgoing truck weight; and 

 Date and time of trucks exiting the site.  

All information will be entered into a computer where records can be regularly backed up and 
archived. Records will be kept for the life of the landfill.
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9. Risk assessment 

9.1 Determination of emission, pathway and receptor  
In undertaking its risk assessment, DWER will identify all potential emissions pathways and potential receptors to establish whether there is a Risk Event which requires detailed risk assessment.  

To establish a Risk Event there must be an emission, a receptor which may be exposed to that emission through an identified actual or likely pathway, and a potential adverse effect to the receptor from exposure to 
that emission. Where there is no actual or likely pathway and/or no receptor, the emission will be screened out and will not be considered as a Risk Event. In addition, where an emission has an actual or likely 
pathway and a receptor which may be adversely impacted, but that emission is regulated through other mechanisms such as Part IV of the EP Act, that emission will not be risk assessed further and will be screened 
out through Table 19 and Table 20.  

The identification of the sources, pathways and receptors to determine Risk Events are set out in Table 19 and Table 20 below. While not an emission, vermin and fire has been considered within the risk 
assessment as an environmental aspect or potential hazard event relating to the proposal. 

Table 19. Identification of emissions, pathway and receptors during construction 

Risk Events Continue to detailed 
risk assessment  

Reasoning 

Sources/Activities 
Potential 

emissions 
Potential receptors 

Potential 
pathway 

Potential adverse impacts 

Construction 
of landfill cell 

Vehicle movements on 
unsealed access roads 

Dust 

Residential Premises located 1.9km south and 
2.3km northeast (see Table 7) 

Air/ wind 
dispersion 

Amenity impacts Yes See Section 9.4 

Noise Air Amenity impacts No 

The Delegated Officer considers it unlikely that there is a pathway for noise 
given the distance of 1.9km between the Premises boundary and the nearest 
residential receptors. Noise emissions can be managed under the 
Environmental Protection (Noise) Regulations 1987.  

Earthworks 

Dust 

Residential Premises located 1.9km south and 
2.3km northeast (see Table 7) 

Air/ wind 
dispersion 

Amenity impacts Yes See Section 9.4 

Noise Air Amenity impacts No 

The Delegated Officer considers it unlikely that there is a pathway for noise 
given the distance of 1.9km between the Premises boundary and the nearest 
residential receptors. Noise emissions can be managed under the 
Environmental Protection (Noise) Regulations 1987. 

Fuel storage 

Fuel for construction 
contained within an above 
ground self bunded fuel 
tank  

Hydrocarbon spills 

Groundwater 20-70mbgl (see Table 8) 

Conservation category sumpland 1.3km northeast 
of Premises Boundary and other surface water 
bodies as identified in Table 9 

Land and 
waters 

Contamination of soil and 
groundwater 

No 

The Delegated Officer considers that the storage of fuel is effectively 
regulated under the general provisions of the EP Act and the Unauthorised 
Discharge Regulations and does not require specific management under the 
Works Approval or Licence.  

 

Table 20: Identification of emissions, pathway and receptors during operation 

Risk Events Continue to detailed 
risk assessment  

Reasoning 

Sources/Activities 

Potential 
emissions/ 

environmental 
aspect 

Potential receptors 
Potential 
pathway 

Potential adverse impacts 

Landfilling 
operations 

Unsealed surfaces and 
movement of waste and 
materials during landfilling 
operations 

Dust 
Residential Premises located 1.9km south and 
2.3km northeast (see Table 7) 

Air/ wind 
dispersion 

Health and amenity impacts Yes See Section 9.4 

Vehicle movements and 
operation of the landfill 

Noise 
Residential Premises located 1.9km south and 
2.3km northeast (see Table 7) 

Air Health and amenity impacts Yes See Section 9.5 

Landfilling of putrescible 
wastes 

Odour 
Residential Premises located 1.9km south and 
2.3km northeast (see Table 7) 

Air / wind 
dispersion 

Amenity impacts Yes See Section 9.6 
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Risk Events Continue to detailed 
risk assessment  

Reasoning 

Sources/Activities 

Potential 
emissions/ 

environmental 
aspect 

Potential receptors 
Potential 
pathway 

Potential adverse impacts 

Surface water drainage 
contacting waste 

Potentially 
contaminated 
stormwater 

Groundwater 20-70mbgl (143m AHD) (see Table 
8) 

Conservation category sumpland 1.3km northeast 
of Premises boundary and other surface water 
bodies as identified in Table 9 

Land to waters Contamination of surface waters Yes See Section 9.8 

Wastes landfilled  during 
operations 

Leachate 

Groundwater 20-70mbgl (see Table 8) 

Conservation category sumpland 1.3km northeast 
of Premises Boundary and other surface water 
bodies as identified in Table 9 

Seepage 
through soil 
and transport 
through 
groundwater 

Contamination of groundwater 

Indirect contamination of surface 
waters at the point of groundwater 
expression 

Yes See Section 9.9 

Priority 4 flora located approximately 300m west of 
Premises (see Table 9) 

Seepage 
through soil 
and transport 
through 
groundwater 

Potential impacts to vegetation No 
The Delegated Officer does not consider that a direct pathway exists given 
the depth to groundwater and the distance of the flora to the proposed 
landfill.  

Landfill gas generated 
through the decomposition 
of waste within the landfill.  

Landfill gas 
Residential Premises located 1.9km south and 
2.3km northeast and the surrounding environment 
(see Table 7) 

Lateral 
migration 
through soil, or 

Passive 
venting to air 

Health impacts from explosion risk 
from potential high methane 
concentration 

Health and amenity impacts from 
odour 

Yes See Section 9.7 

Asbestos waste Asbestos fibres 

Residential Premises located 1.9km south and 
2.3km northeast and the surrounding environment 
(see Table 7) 

Workers onsite 

Air/ wind 
dispersion 

Health impacts No 
The Applicant has advised that asbestos waste is not proposed to be 
accepted at the Premises. 

Waste materials 
Windblown waste/ 
litter 

Residential Premises located 1.9km south and 
2.3km northeast and the surrounding environment. 
(see Table 7) 

Air/ wind 
dispersion 

Amenity and nuisance impacts 

Attraction of pests and vermin  
Yes See Section 9.10 

Waste providing a 
breeding habitat for rats, 
flies, cockroaches and 
mosquitoes as disease 
vectors 

Vermin and pathogens 
Residential Premises located 1.9km south and 
2.3km northeast and the surrounding environment 
(see Table 7). 

Air and land 
via insects, 
birds and 
rodents.  

Amenity impacts and pest 
associated diseases. 

Yes See Section 9.11 

Upset conditions Smoke / fire 

Residential Premises located 1.9km south and 
2.3km northeast and the surrounding environment 
(see Table 7). 

Air / wind 
dispersion 

Amenity impacts Yes See Section 0 

Groundwater 20-70mbgl (see Table 8) 

Direct 
discharge to 
land 

Infiltration to 
groundwater 

Landfill liner damage resulting in 
increased leachate loss leading to 
contamination of groundwater 

Yes See Section 9.9 

Hydrocarbon/ Chemical 
storage 

Hydrocarbon spills Groundwater 20-70mbgl (see Table 8) 

Direct 
discharge onto 
land 

Infiltration to 
groundwater 

Contamination of groundwater No 

The Delegated Officer considers that the storage of fuel is effectively 
regulated under the general provisions of the EP Act and the Unauthorised 
Discharge Regulations and does not require specific management under the 
Licence. 
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9.2 Consequence and likelihood of risk events  
A risk rating will be determined for risk events in accordance with the risk rating matrix set out 
in Table 21 below. 

Table 21: Risk rating matrix 
Likelihood Consequence  

Slight  Minor  Moderate  Major  Severe 

Almost certain  Medium High High Extreme Extreme 

Likely  Medium Medium High High Extreme 

Possible  Low Medium Medium High Extreme 

Unlikely  Low Medium Medium Medium High 

Rare  Low Low Medium Medium High 

DWER will undertake an assessment of the consequence and likelihood of the Risk Event in 
accordance with below.  

Table 22: Risk criteria table 
Likelihood  Consequence 

The following criteria has been 
used to determine the likelihood of 
the Risk Event occurring. 

The following criteria has been used to determine the consequences of a Risk Event occurring: 

 Environment Public health* and amenity (such as air 
and water quality, noise, and odour) 

Almost 
Certain 

The risk event is 
expected to occur 
in most 
circumstances 

Severe  onsite impacts: catastrophic 

 offsite impacts local scale: high level 
or above 

 offsite impacts wider scale: mid-level 
or above 

 Mid to long-term or permanent impact to 
an area of high conservation value or 
special significance^  

 Specific Consequence Criteria (for 
environment) are significantly exceeded  

 Loss of life  
 Adverse health effects: high level or 

ongoing medical treatment 

 Specific Consequence Criteria (for 
public health) are significantly 
exceeded 

 Local scale impacts: permanent loss 
of amenity 

Likely The risk event will 
probably occur in 
most circumstances 

 Major  onsite impacts: high level 

 offsite impacts local scale: mid-level  

 offsite impacts wider scale: low level  

 Short-term impact to an area of high 
conservation value or special 
significance^  

 Specific Consequence Criteria (for 
environment) are exceeded 

 Adverse health effects: mid-level or 
frequent medical treatment  

 Specific Consequence Criteria (for 
public health) are exceeded 

 Local scale impacts: high level 
impact to amenity 

Possible The risk event 
could occur at 
some time 

Moderate  onsite impacts: mid-level 

 offsite impacts local scale: low level 

 offsite impacts wider scale: minimal 

 Specific Consequence Criteria (for 
environment) are at risk of not being met 

 Adverse health effects: low level or 
occasional medical treatment  

 Specific Consequence Criteria (for 
public health) are at risk of not being 
met  

 Local scale impacts: mid-level 
impact to amenity 

Unlikely The risk event will 
probably not occur 
in most 
circumstances 

Minor  onsite impacts: low level 

 offsite impacts local scale: minimal  

 offsite impacts wider scale: not 
detectable 

 Specific Consequence Criteria (for 
environment) likely to be met 

 Specific Consequence Criteria (for 
public health) are likely to be met 

 Local scale impacts: low level impact 
to amenity 

Rare The risk event may 
only occur in 
exceptional 
circumstances 

 Slight  onsite impact: minimal 

 Specific Consequence Criteria (for 
environment) met  

 Local scale: minimal to amenity 

 Specific Consequence Criteria (for 
public health) met 

^ Determination of areas of high conservation value or special significance should be informed by the Guidance Statement: 
Environmental Siting. 
* In applying public health criteria, DWER may have regard to the Department of Health’s Health Risk Assessment (Scoping) 
Guidelines. 
“onsite” means within the Prescribed Premises boundary. 
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9.3 Acceptability and treatment of Risk Event 
DWER will determine the acceptability and treatment of Risk Events in accordance with the 
Risk treatment Table 23 below: 

Table 23: Risk treatment table  

Rating of Risk 
Event 

Acceptability Treatment 

Extreme Unacceptable. Risk Event will not be tolerated. DWER may 
refuse application. 

High May be acceptable. 

Subject to multiple regulatory 
controls. 

Risk Event may be tolerated and may be 
subject to multiple regulatory controls. This 
may include both outcome-based and 
management conditions. 

Medium Acceptable, generally subject to 
regulatory controls. 

Risk Event is tolerable and is likely to be 
subject to some regulatory controls. A 
preference for outcome-based conditions 
where practical and appropriate will be 
applied. 

Low Acceptable, generally not 
controlled. 

Risk Event is acceptable and will generally 
not be subject to regulatory controls. 

9.4 Risk Assessment – Dust  

 Description of dust emissions 

Construction 

Construction activities may generate dust emissions which may cause adverse health and 
amenity impacts outside the Premises.  

Operation 

Vehicle movements on unsealed roads, handling of waste and fill material may generate dust 
emissions which may cause adverse health and amenity impacts outside of the Premises.  

 Identification and general characterisation of emission  

Construction 

The frequency and time of exposure of receptors to dust may vary depending on the activities 
carried out at the Premises and weather conditions. 

The potential sources of dust during construction include: 

 vehicle movements on unsealed access roads; 

 earthworks; 

 machinery movements; and 

 stockpiling of excavated material. 
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Operation 

The potential sources of dust during operation include: 

 vehicle movements through the landfill; 

 stockpiling and general handling of waste including waste loading/unloading; 

 filling/burial of waste; 

 placement of cover material; and 

 exposed areas of soil and clean fill during normal operations. 

The Application states that the landfill will be open for waste acceptance at the following times: 

 Monday to Friday: 07:00hrs to 17:00hrs 

 Saturday: 07:00hrs to 16:00hrs. 

The landfill will generally be open on public holidays except for Good Friday and Christmas 
Day.  

Due to the nature of operations, waste compaction and cover operations may extend beyond 
the opening hours for waste acceptance by approximately 90 minutes. 

 Description of potential adverse impact from the emission  

Construction and operation 

Dust emissions have the potential to impact public health when inhaled; affecting both the 
respiratory and cardiovascular systems. Amenity may also be impacted by visible dust plumes 
and the deposition of material on a variety of surfaces such as vehicles, dwellings and 
clothing.  

The receptors most affected by dust emissions from the Premises would be residents located 
approximately 1.9km south (Fernview Farm) and 2.3km northeast of the Premises.  

 Criteria for assessment 

Impacts can be assessed against the general provisions of the EP Act, specifically whether 
fugitive dust unreasonably interferes with the health, welfare, convenience, or comfort of any 
person.  

 Applicant controls 

This assessment has reviewed the controls set out in Table 24 below. 

Table 24: Applicant’s proposed controls for dust  

Control  Description  

Revegetation/ 
stabilisation of excavated 
material stockpiles 

 Materials excavated as part of the earthworks activities will be 
stockpiled within a specific location.  

 The stockpiles will be immediately re-vegetated or stabilised to 
provide erosion control and minimise potential dust migration. 

Rehabilitation and limited 
accessibility   

 Those areas of the site disturbed during the construction phase 
will no longer be accessed during operation and will be 
rehabilitated with native vegetation.  

 Site operational procedures will prevent unauthorised access to 
rehabilitated areas to enhance the establishment of vegetation. 
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Control  Description  

Engineered landfill 
capping system 

 The surface of the landfill will be sealed with an engineered 
landfill capping system to minimise potential dust emissions from 
the surface of the landfill.  

 The landfill cap will be vegetated to provide erosion control. 

 The landfill will be completed in accordance with the staging plan. 
Following the completion of landfilling a cell, the surface will be 
capped and re-vegetated as soon as possible to minimise 
potential dust emissions. 

Vehicle management  All trucks entering and leaving the Premises will be covered to 
prevent windblown emissions; 

 All solid waste materials delivered to the Landfill will be contained 
in a covered vehicle, which will only be unloaded within the active 
cell and in the vicinity of the tipping face.  

 All vehicles leaving the Premises will pass over a cattle grid 
arrangement which will serve to knock off any materials on the 
wheels and under body of the vehicle before entering public 
roads. 

 Vehicle movements, except movements within the landfill cells, 
will be restricted to designated roadways.  

 Vehicle speeds will be restricted to less than 60km/hr on access 
roads before the weighbridge and 30km/hr between the 
weighbridge and the landfill tipping face. 

Sealed internal access 
roads 

 The permanent internal access roads will be sealed with asphalt 
as part of the initial construction and development of stage 1 of 
the landfill. The extent of sealed access roads is shown in Figure 
6. 

 The seal will extend as far as possible to the tipping face.  

 Roads will be maintained using a grader, mechanical road 
sweeper/cleaner and water truck as required on a regular basis.  

Water tank and stand 
pipe 

 Unsealed roads, stockpiles of soil and exposed areas and if 
necessary the tipping face, will be regularly watered down, 
especially during dry and windy conditions to minimise dust 
generation.  

 A dedicated water tank and stand pipe will be maintained for use 
on the Premises.  

 Water for dust suppression will be obtained from an existing 
licensed production bore FLV4 or other licensed groundwater 
resource if required.  

Dust monitoring   Dust emissions will be monitored daily through visual inspections 
of disturbed and open areas. The results of these inspections will 
be recorded in a log maintained on-site. 

 Ambient dust monitoring using instrumentation will not be 
conducted unless dust is determined to be an issue at the site 
boundary, which will be determined by daily visual assessments. 
Where dust monitoring is deemed necessary, PM10 dust 
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Control  Description  

emissions beyond the boundary of the Premises will be 
maintained below 50μg/m3. 

Complaints management  Nearby land users will be advised of appropriate contacts that will 
record and subsequently address any valid dust complaints. 

 A complaints register will be established to record any complaints 
received, date, nature and resolution action undertaken. 

 The Site Manager will contact any complainants that have 
concerns related to dust and determine the nature of the 
nuisances. If the nuisance is of an ongoing nature as deemed 
from the receipt of repeated valid complaints, the Site Manager 
will take steps to ensure that any identified impacts are 
addressed.  

 Key findings 

The Delegated Officer has reviewed the information regarding dust emissions and 
has found: 

1. With the controls proposed by the Applicant, it is unlikely that dust generated during 
construction activities will travel 1.9km to the nearest residential receptors. 

2. With the controls proposed by the Applicant, it is unlikely that dust generated during 
operation of the landfill will travel 1.9km to the nearest residential receptors. 

 Consequence 

Construction 

If dust emissions occur during construction, then the Delegated Officer has determined that 
the impact of dust emissions on amenity will be minimal on a local scale. Therefore, the 
Delegated Officer considers the consequence of dust impacts during construction to be slight. 

Operation 

If dust emissions occur during operation, then the Delegated Officer has determined that the 
impact of dust emissions on amenity will be minimal on a local scale. Therefore, the Delegated 
Officer considers the consequence of dust impacts during operation to be slight. 

 Likelihood of Risk Event 

Construction 

The Delegated Officer has determined that dust emissions impacting amenity during 
construction will probably not occur in most circumstances. Therefore, the Delegated Officer 
considers the likelihood of dust emissions impacting amenity to be unlikely. 

Operation 

The Delegated Officer has determined that the likelihood of dust emissions impacting amenity 
during operation will probably not occur in most circumstances. Therefore, the Delegated 
Officer considers the likelihood of dust emissions impacting amenity to be unlikely. 
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 Overall rating of dust emissions 

Construction 

The Delegated Officer has compared the consequence and likelihood ratings described above 
with the risk rating matrix (Table 21) and determined that the overall rating for the risk of dust 
emissions impacting amenity during construction is low. 

Operation 

The Delegated Officer has compared the consequence and likelihood ratings described above 
with the risk rating matrix (Table 21) and determined that the overall rating for the risk of dust 
emissions impacting amenity during operation is low. 

 Acceptability of Risk Event 

Construction 

As per DWER’s acceptability and treatment of risk events (detailed in Table 23) the Delegated 
Officer has determined that the risk event is acceptable, and will not be subject to regulatory 
controls. 

Operation 

As per DWER’s acceptability and treatment of risk events (detailed in Table 23) the Delegated 
Officer has determined that the risk event is acceptable, and will not be subject to regulatory 
controls. 

9.5 Risk Assessment – Noise (Operation) 

 Description of Noise emissions 

Waste handling and landfilling activities within the Premises may generate noise emissions 
which may result in health and amenity impacts for people near the Premises. 

 Identification and general characterisation of emission  

Potential sources of noise within the Premises include vehicle movements such as trucks 
delivering waste, compactors and dozers as well as noise from pumps associated with the 
leachate management systems. 

The Application states that the Premises will be open for waste acceptance at the following 
times: 

 Monday to Friday: 07:00 hrs to 17:00 hrs 

 Saturday: 07:00 hrs to 16:00hrs 

The landfill will also generally be open on public holidays except for Good Friday and 
Christmas Day. 

Due to the nature of operations, waste compaction and cover may extend beyond the opening 
hours for waste acceptance by approximately 90 minutes.  

 Description of potential adverse impact from the emission  

Noise emissions have the potential to reduce public wellbeing, amenity and comfort.  

The receptors most affected by noise emissions from the Premises would be residents located 
approximately 1.9km south (Fernview Farm) and 2.3km northeast of the Premises.  
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 Criteria for assessment 

The current applicable criteria for noise emission levels are detailed in the Environmental 
Protection (Noise) Regulations 1997.  

 Applicant controls 

This assessment has reviewed the controls set out in Table 25 below. 

Table 25: Applicant’s proposed controls for noise emissions  

Site infrastructure  Description  

Controls for noise during operation 

Hours of operation  Particularly noisy activities will be scheduled in consideration of the EP 
Noise Regulations criteria to minimise public disturbance. The majority 
of activities will be undertaken within normal working hours (07:00 to 
19:00 hours Monday to Saturday). 

Infrastructure and 
equipment 

 All mobile plant equipment used on the site will be compliant with the 
Vehicle Standard (Australian Design Rule 80 – Emission Control for 
Heavy Vehicles) 2005. 

 All mobile plant used on-site will be regularly maintained including 
exhaust mufflers. 

 The use of amplified telephone systems will be avoided. 

Speed Limits  Speed limits will be enforced on all access roads. 

Complaints 
management 

 Establishment of a complaints register to record the details of any 
complaints received, date, nature and resolution of the undertaken 
action.  

 The Site Manager will contact any complainants that have concerns 
related to noise levels and determine the nature of the noise nuisance. 
If the nuisance is of an ongoing nature, the Site Manager will take steps 
to ensure that any identified noise source is addressed within 48 hours. 
If the source is not clear, the Site Manager may initiate additional 
monitoring or other evaluation involving a noise specialist. The Site 
Manager or Noise Specialist will then ensure that appropriate measures 
are implemented to remove the nuisance if it is caused by the 
construction or operation of the Premises. 

 In the event of repeated complaints, the complaint will be investigated 
to assess the need for completion of a detailed noise assessment that 
will be undertaken by a qualified sub-consultant using approved 
methods. A report will be prepared to address potential noise 
exceedances and will include practical and feasible mitigation measures 
that may be adopted 

Noise monitoring The Application states that noise monitoring will be conducted as per 
conditions of an operational licence for the landfill, however no further 
information has been provided as to what this entails.  
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 Key findings 

The Delegated Officer has reviewed the information regarding noise emissions and 
has found: 

1. Given the distance to nearest sensitive receptors and restriction of operational 
hours, the Premises is likely to comply with the Noise Regulations. 

 Consequence 

If noise emissions occur during operation, then the Delegated Officer has determined that the 
impact of noise emissions will be minimal offsite on a local scale. Therefore, the Delegated 
Officer considers the consequence of noise emissions during operation to be minor. 

 Likelihood of Risk Event 

The Delegated Officer has determined that the likelihood of noise impacts occurring during 
operation may only occur in exceptional circumstances. Therefore, the Delegated Officer 
considers the likelihood to be rare. 

 Overall rating of noise emissions 

The Delegated Officer has compared the consequence and likelihood ratings described above 
with the risk rating matrix (Table 21) and determined that the overall rating for the risk of noise 
emissions impacting receptors during operation is low. 

 Acceptability of Risk Event 

As per DWER’s acceptability and treatment of risk events (detailed in Table 23) the Delegated 
Officer has determined that the risk event is acceptable, and will not be subject to regulatory 
controls. 

 Regulatory controls for noise emissions 

Regulatory controls are not required. Noise emissions from the Premises will be subject to the 
Environmental Protection (Noise) Regulations 1997. 

9.6 Risk Assessment – Odour (Operation) 

 Description of odour emissions 

Putrescible landfills have the potential to cause odour emissions through the deposition of 
odorous loads, inadequate covering and decomposition of putrescible waste over time causing 
amenity impacts outside the Premises.  

Potential sources of odour emissions during the operation of the landfill include: 

 the acceptance, movement and disposal of putrescible wastes; 

 un-capped or exposed operation areas of the landfill including the active tipping 
face; and 

 leachate, which also includes leachate collection systems (e.g. leachate 
storage ponds) and treatment infrastructure (e.g. recirculation). 

Odour emissions associated with landfill gas have been assessed separately in Section 9.7. 
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 Identification and general characterisation of emission  

Factors that influence the emission rate from landfill surfaces include the type and thickness of 
cover material and the degree of compaction. Factors that affect air dispersion include: 

 odour emission rates; 

 topography; and 

 meteorological conditions including wind speed and direction.  

 Description of potential adverse impact from the emission  

Individual responses to odour emissions may vary depending on age, health status, sensitivity 
and odour exposure patterns. Perceived odour intensity may increase or decrease on 
exposure. Community response to an odour can include annoyance, potentially leading to 
stress and loss of amenity. Exposure to repeated odour events can create a nuisance effect.  

 Criteria for assessment 

There are no set threshold or concentration criteria for odour assessment. Under section 49(5) 
of the EP Act, it is an offence to emit or cause to be emitted, an unreasonable emission from 
any premises.  

An unreasonable emission is defined in the EP Act (section 49(1)) as an emission or 
transmission of noise, odour or electromagnetic radiation which unreasonably interferes with 
the health, welfare, convenience, comfort or amenity of any person.  

Regardless of material used as cover, sufficient material should be available at the tipping 
face for at least two weeks of operations.  

 Applicant controls 

This assessment has reviewed the controls set out in Table 26. 

Table 26: Applicant's proposed controls for odour  

Aspect  Description  

Controls for odour during operation 

Odorous wastes  All odorous wastes will be covered immediately upon receipt. 

 Only one active tipping face will be exposed during active operations and 
the surface area will be kept as small as possible. 

 Daily cover (soil) or biodegradeable sheeting will be deposited over waste 
at the end of every working day. No waste surface will be left uncovered for 
extended periods of time (e.g. more than 12 hours)  

Leachate collection 
system 

 Leachate collection wells and associated pipework will be adequately 
sealed to prevent potential odour emissions.  

 The landfill leachate management system will be designed to complement 
the liner and capping system such that they do not adversely impact on the 
integrity of the landfill liner of capping system. 

 The leachate ponds will be routinely checked for odour emissions. 

Complaints 
management 

 Nearby land users will be advised of appropriate contacts that will record 
and subsequently address any valid odour complaints.  
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Aspect  Description  

 A complaints register will be established to record and complaints received, 
date, nature and resolution action undertaken. 

 The site manager will contact any complainants that have concerns related 
to odours and determine the nature of the nuisance. If the nuisance is of an 
ongoing nature as deemed from the receipt of repeated valid complaints, 
the site manager will take steps to ensure that any identified impacts are 
addressed. 

 Key findings 

The Delegated Officer has reviewed the information regarding odour emissions and 
has found: that given the distance to nearest sensitive receptors and the implementation 
of proposed Applicant controls, specifically, the immediate covering of odorous wastes,  it 
is unlikely that odour will impact on nearby sensitive receptors. 

 Consequence 

If odour emissions occur, then the Delegated Officer has determined that the impact of odour 
emissions will be low level on a local scale. Therefore, the Delegated Officer considers the 
consequence of odour emissions to be moderate. 

 Likelihood of Risk Event 

The Delegated Officer has determined that the likelihood of odour emissions impacting 
sensitive receptors will probably not occur in most circumstances. Therefore, the Delegated 
Officer considers the likelihood to be unlikely. 

 Overall rating of odour emissions 

The Delegated Officer has compared the consequence and likelihood ratings described above 
with the risk rating matrix (Table 21) and determined that the overall rating for the risk of odour 
emissions is medium. 

 Acceptability of Risk Event 

As per DWER’s acceptability and treatment of risk events (detailed in Table 23) the Delegated 
Officer has determined that the risk event is acceptable, and will be subject to regulatory 
controls to maintain the acceptability. 

 Regulatory controls for odour emissions 
The following controls would be required to be implemented in an operational licence to 
manage the potential impacts from odour emissions: 

 Operational controls including minimum amounts of cover material required, 
timeframes for when waste is to be covered and restrictions on the size of the 
active tipping area; and 

 Limits on waste acceptance/waste processing. 

These controls generally replicate the Applicant’s proposed controls which the Delegated 
Officer considers necessary for the management of potential odour emissions.  
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9.7 Risk Assessment – Fugitive Landfill Gas  

 Description of landfill gas 

Landfill gas in the form of methane and carbon dioxide generated from the degradation of 
putrescible and biodegradable waste migrating laterally from the landfill cap and proposed 
lined landfill cells causing health impacts from inhalation, ecotoxicity, fire / explosion, 
asphyxiation and odour.  

Landfill gas can be passively vented to the atmosphere through the surface of the landfill 
where a low permeability cap or cover material has not been applied. It can also migrate 
through the subsurface and through features such as pipelines and service ducts in the gas 
and leachate collection systems.  

Landfill gas may migrate from the landfill through the cap and sidewalls by diffusion, 
convection or water transport.  

 Identification and general characterisation of emission  

Limited Landfill gas may be generated for the first 3-12 months after a landfill is commissioned 
and waste placement commences but will increase proportionate to the amount of waste 
decomposing under anaerobic conditions.  

Post capping, the landfill presents a risk due to the on-going presence and production of 
landfill gas. Landfill gas comprises a mixture of methane, carbon dioxide and small quantities 
of trace elements. Methane and carbon dioxide are greenhouse gases.  

Landfill gas is produced in an anaerobic environment within the landfill and production and 
composition will vary according to the dominant microbial degradation. It is a by-product of the 
waste decomposition process, and its composition varies greatly depending on factors such 
as: 

 Waste composition;  

 Age of the emplaced waste; 

 The depth of waste; 

 Density of waste; 

 The moisture content and distribution; 

 pH and nutrient availability; 

 landfill temperature; 

 the presence of chemical inhibitors; 

 the design of the landfill cell; and 

 the hydraulic characteristics of the site. 

Landfill gas is primarily comprised of 45-60% methane, 40-60% carbon dioxide and three 
groups of trace components. The trace compounds are Oxygen, Sulphur and Hydrocarbons. 
The sulphur compound is the primary cause of odours, while the hydrocarbons are considered 
the most hazardous due to their persistence. 

The Application states that Landfill gas generation is expected to peak approximately 10 years 
after closure of the landfill and that beyond this time, gas generation quantities are expected to 
gradually reduce as the waste stabilised. 

 Description of potential adverse impact from the emission  
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If not appropriately managed, landfill gas can be emitted from a landfill site by a number of 
pathways including: 

 The landfill site’s surface, including compromised capping; 

 Subsurface geology; 

 Subsurface services (man-made); 

 The landfill gas management system; and 

 Leachate migration. 

Landfill gas can cause health, safety, amenity and environmental impacts due to the methane 
and carbon dioxide content. Under certain conditions, trace components of hydrogen sulphide 
may also pose a risk. 

Potential impacts associated with the release of landfill gas include toxicity from inhalation, 
ecotoxicity, fire and explosion if gas collects in high enough concentrations, asphyxiation and 
odour.  

Once the capping system is in place, there is the potential for landfill gas to be trapped 
beneath the capping layer. If allowed to build up, pockets of pressurised gas may explode, 
presenting a safety risk to personnel on site and damaging the integrity of the capping system. 
The likelihood of landfill gas build-up increases with the completion of each phase of 
rehabilitation. 

The closest sensitive receptors to the Premises are residential premises located 1.9km south 
and 2.3km north-east of the Premises.  

 Criteria for assessment 

Amenity impacts can be assessed against the general provisions of the EP Act, specifically 
whether odour unreasonably interferes with the health, welfare, convenience, or comfort of 
any person.  

 Applicant controls 

This assessment has reviewed the proposed controls set out in Table 27 below. 

Table 27: Applicant’s proposed controls for landfill gas  

Site 
infrastructure  

Description / Operation details  

Stage 1 controls for landfill gas 

Waste inputs Control of waste inputs into the landfill, focusing on biodegradable wastes to 
encourage decomposition within the landfill.   

Landfill cell 
design 

The landfill cells are designed to encourage the early establishment of 
methanogenic conditions and help maintain them (promotion of anaerobic 
conditions) 

Engineered lining 
system 

The sides and base of the landfill will be lined with an engineered lining system; 
to prevent uncontrolled movement of landfill gas into the surrounding strata. 

Leachate 
infrastructure 

Leachate infrastructure such as sumps, wells and side wall risers will be 
effectively sealed, only retaining any necessary access for monitoring and 
maintenance. 
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Site 
infrastructure  

Description / Operation details  

Landfill Gas 
extraction/ 
collection system 

The gas extraction wells will be either horizontal or vertical or a combination of 
both. Construction of the extraction wells will occur progressively during the 
operation of the landfill as waste is deposited. 

The Application states that spacing of the wells will be determined following an 
operational assessment for the site and that the gas wells and connecting joints 
will be designed to withstand anticipated settlement rates. 

Adverse weather 
and cover 
materials 

Weather conditions will be monitored on-site. Cover materials placed for adverse 
weather conditions will avoid any opening and be able to reasonably withstand 
the anticipated conditions without significant damage and exposure of the 
underlying waste material.  

Complaints 
management 

 Nearby land users will be advised of appropriate contacts that will record and 
subsequently address any valid landfill gas complaints (most likely to be 
received regarding odour).  

 A complaints register will be established to record any complaints received, 
date, nature and resolution action undertaken. 

 The site manager will contact any complainants that have concerns related 
to landfill gas (odour) and determine the nature of the nuisance. If the 
nuisance is of an ongoing nature as deemed from the receipt of repeated 
valid complaints, the site manager will take steps to ensure that any 
identified impacts are addressed. 

Future controls for landfill gas 

Engineered 
capping system 

The Application states that the surface of the landfill will be sealed with an 
engineered cap to minimise landfill gas emissions to the atmosphere and control 
the ingress of air. The cap will allow the controlled recovery and management of 
landfill gas and odour and will be designed by the best practice for a Class III 
landfill. 

Landfill gas 
extraction/ 
collection system 

In landfilled areas that have been completed and reached final profile, vertical 
gas wells will be drilled into the waste.  

Condensate traps, gas well heads and associated gas pipework to allow the 
capture of landfill gas will be connected to the gas extraction wells once the cell 
has been completed and the landfill cap has been installed. 

The Application states that the collection system will ensure that the majority of 
landfill gas produced by the decomposition of waste within the landfill does not 
escape to the atmosphere. The system will operate by inducing a slight vacuum 
within the extraction wells and associated piping that will promote gas flow from 
the waste mass to the gas extraction wells. Condensate wells will be installed to 
allow for the capture and temporary storage of the condensate, which will be 
collected and used in the leachate recirculation system 

Captured gas will be conveyed to the flare or the gas utilisation plant according 
to the quality and quantity of the extracted landfill gas.  

Portable flare 
and gas 
utilisation plant 

A portable flare and gas utilisation plant will be constructed at later stages of the 
overall landfill development. The flare will be used to burn recovered gas that 
has low methane content. The flare will remain in place throughout the life of the 
landfill to burn excess landfill gas that cannot be utilised to generate power. 

The gas utilisation plant will be used to generate power when there is a 
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Site 
infrastructure  

Description / Operation details  

consistent quality and quantity of landfill gas being generated by the waste mass. 
Generated electricity will supply power to the southwest interconnected grid. 

The Application states that the system of combustion will be designed and 
operated to meet emission limits for flares and stationary gas engines.  

The Application states that landfill gas management of the landfill is expected  to 
continue for a minimum term of 15 years post-closure and as long as the gas is 
produced from landfilling activities and will operate continually from the date of 
commissioning throughout the contract term, subject to normal stoppages for 
maintenance. 

Landfill gas 
monitoring 

The Application states that monitoring of landfill gas quality and quantity 
produced from the facility will be undertaken. Surface landfill gas monitoring will 
also be conducted on an annual basis focusing on areas along the edge of the 
void and at regular intervals across the surface of the landfill. 

The Application also states that testing for hydrogen sulphide will also be 
undertaken if landfill gas odours are of concern.  

Vegetation 
monitoring 

The Application states that vegetation around the vicinity of the landfill will be 
monitored on a monthly basis, where particular attention will be given to any 
areas that indicate decline in health.  

The Applicant has advised that photographic monitoring of vegetation based on 
the Photopoint Monitoring methodology is to be undertaken in accordance with 
the ”Information Notes for the Land for Wildlife Scheme in Western Australia” 
issued by the Department of Conservation and Land Management in the Wildlife 
Notes No 9. July 2001.  

 Key findings 

The Delegated Officer has reviewed the information regarding landfill gas impacts 
and has found: 

1. Landfill gas utilisation is not proposed for several years following the 
commencement of filling operations. 

2. The landfill gas management/collection system should be progressively installed 
during the operational period of the landfill.  

3. The Applicant will be required to submit a gas management plan for assessment 
with the licence application for the landfill.  

4. Controls may be imposed on the licence to require gas generation rates to be 
assessed annually to determine whether the active control of landfill gas is feasible.  

5. Limited quantities of landfill gas are expected to be generated during the operation 
of the Cell 1 landfill. 

6. Odour emissions will be of the most concern during landfill operation, however 
landfill gas impacts including the risk of explosion and/or asphyxiation remain 
potential risks post closure. 
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 Consequence 

If landfill gas impacts occur during the operation of Cell 1, then the Delegated Officer has 
determined that the impact of landfill gas will be limited to low level odour impacts on a local 
scale. Therefore, the Delegated Officer considers the consequence of landfill gas emissions to 
be moderate. 

 Likelihood of Risk Event 

The Delegated Officer has determined that landfill gas impacts occurring during the operation 
of Cell 1 could occur at some time in the future in the absence of gas management 
infrastructure. Therefore, the Delegated Officer considers the likelihood of landfill gas impacts 
to be possible. 

 Overall rating of landfill gas emissions 

The Delegated Officer has compared the consequence and likelihood ratings described above 
with the risk rating matrix (Table 21) and determined that the overall rating for the risk of 
landfill gas impacts during the operation of Cell 1 is medium. 

 Acceptability of landfill gas emissions 

As per DWER’s acceptability and treatment of risk events (detailed in Table 23) the Delegated 
Officer has determined that the risk of landfill gas emissions during the operation of Cell 1 is 
acceptable and will be subject to regulatory controls to maintain the acceptability.  

 Regulatory controls for landfill gas emissions 

The Delegated Officer has determined that no specific conditions in relation to landfill gas 
emissions are required for this Works Approval.  

Conditions requiring the progressive installation of the landfill gas management system and 
annual monitoring of gas generation rates would be included on an operational licence for the 
Premises. 

Future controls for an operational licence would also include requirements for progressive 
capping of the landfill; vegetation monitoring and landfill gas monitoring as well as the 
installation and management of the portable flare and the gas utilisation plant.  

These controls generally replicate the Applicant’s proposed controls which the Delegated 
Officer considers necessary in managing potential impacts. 

9.8 Risk Assessment – Potentially Contaminated Stormwater 

 Description of contaminated stormwater 

Rainfall may come into contact with waste, causing run-off and overland flow of contaminated 
stormwater to neighbouring properties and surface water. 

Rainfall and surface water entering the landfill will be considered as leachate and has been 
assessed separately in Section 9.9. 

 Identification and general characterisation of emission 

Putrescible, inert, special type waste and contaminated wastes are proposed to be accepted 
for disposal at the Premises. Stormwater may become contaminated if it comes into contact 
with waste material at the Premises. 

  



 

98 
Works Approval: W6083/2017/1 

IR-T04 Decision Report Template v2.0 (July 2017) 

 Description of potential adverse impact from the emission  

Direct (overland flow) of stormwater contaminated with waste or leachate from landfill 
infrastructure may cause off-site impacts on neighbouring properties and ecosystems 
including potential contamination of surrounding land, surface water drainage and 
groundwater systems. 

Contaminated stormwater may enter surface waters in the area causing aquatic organism 
death or bioaccumulation of contaminants in the surrounding ecosystems. A tributary of the 
Boonanarring Brook is located approximately 700m south-west and a conservation category 
sumpland is located 1.3km to the north-east of the Premises boundary.  

 Criteria for assessment 

Relevant land and groundwater criteria include the ANZECC Guidelines for Fresh and Marine 
Quality, and the Assessment of Site Contamination National Environmental Protection 
Measure 1999 (as amended in 2013)(NEPM) for soils and groundwater. 

The Delegated Officer considers that storage ponds and other drainage measures should be 
designed to contain and control rainfall run-off for a 1-in-20-year storm event for a putrescible 
landfill. Storm events up to 1-in-100 year recurrence intervals should also be considered to 
ensure that they do not result in any catastrophic failures such as flooding of the landfill or 
failure of dams or leachate storage ponds. 

 Applicant controls 

This assessment has reviewed the controls set out in Table 28 below. 

Table 28: Applicant's proposed controls for contaminated stormwater 

Aspect  Description  

Controls for stormwater 

Diversion drains Uncontaminated stormwater (not contaminated by the active landfill 
and/or uncapped cells or leachate storage ponds) will be intercepted by 
surface water diversion drains. The drains will direct the stormwater to 
unlined retention ponds for evaporation, infiltration and re-use on site. 

The stormwater drains will be excavated to follow the natural fall of the 
land and will utilise a combination of sand bags, check dams and riprap 
armour to prevent erosion by flowing the rate of the water. The 
Application states that due to the dry conditions at the Premises, it is 
expected that stormwater in drains will dissipate before reaching the 
sedimentation dam. 

Uncontaminated runoff from rainfall falling on capped areas of the 
landfill will also flow these drains.  

Stormwater retention pond/ 
Sedimentation pond 

The stormwater retention pond/sedimentation pond will be located 
down gradient of the landfill to passively collect any surface waters 
from the site. The pond will be unlined to allow sedimentation and 
infiltration into the ground.  

The Application states that the dam will be managed to prevent excess 
silting. The sedimentation ponds will be designed to trap sediment and 
act as a detention basin during peak storm flows and will be designed 
for a peak flow rate for the catchment. 

Water within the sedimentation dam may be disposed of by: 
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Aspect  Description  

 infiltration into the ground; 

 evaporation from the pond surface;  

 used for dust control onsite, and/or 

 used for irrigation of re-vegetated areas outside the landfill area.  

Landfill capping Capping of the landfill cells will be progressive and the cap will be 
installed no steeper than 1V:5H. On the completion of each cell, the 
cap will be installed as soon as possible to minimise leachate 
generation and tied into the basal liner at the perimeter. Where 
applicable, the cap edges will be left exposed and easily accessible for 
future incorporation into the adjacent cells.  

The Application states that planting will be undertaken to protect the 
cap against erosion. 

Management controls  

Sedimentation pond 
monitoring 

Surface waters contained with the sedimentation dam are proposed to 
be monitored on a quarterly basis for the following parameters 
(including but not limited to): 

 total dissolved solids; 

 total suspended solids; 

 turbidity 

 pH 

 electrical conductivity 

 nutrients (nitrogen and phosphorous) 

 ammoniacal nitrogen; and 

 total petroleum hydrocarbons. 

The Application states that the monitoring frequency may be reduced 
following a 12 month monitoring period if approved by DWER. 

The Application states that where monitoring indicates elevated 
nutrients or other contaminants in the sedimentation dam, a 
contingency plan will be implemented with the following general 
approach: 

 Identification of the type of contamination; 

 Assessment of the potential environmental impact; 

 Isolation and rectification of the source of contamination; 

 Redirection of the flow to leachate storage ponds if possible until 
rectified; 

 Assessment and implementation of appropriate treatment for the 
contamination; 

 Further monitoring of the source of contamination; and 

 Undertake measures to rectify source of contamination. 

All monitoring results will be recorded and reported to DWER annually 
and a copy provided to the Shire. Where an anomalous result is 
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Aspect  Description  

identified, the sample will be immediately directed for analysis in a 
NATA registered laboratory and investigations implemented to identify 
potential causes of the anomaly.  

Firewater management All firewater will be treated as leachate and managed accordingly (see 
Section 9.9). If any firewater has entered any first flush system, then all 
waters must be removed by a licensed contractor or otherwise as soon 
as practical, to prevent the release of firewater into the environment. 

 Stormwater Pond Capacity 

The Application states that it is expected that low volumes of stormwater will be generated on-
site due to the high permeability and depth of sand present (see Section 7.3.2). 
Notwithstanding this, the Premises will be designed such that surface water is directed around 
and away from the active portion of the landfill.  

The Application also states that the surface water drainage system will be designed to cope 
with predicted storm events in accordance with the document titled Siting, design, operation 
and rehabilitation of landfills (Environment Protection Authority Victoria, August 2015) (VIC 
Landfill BPEM). 

 Key findings 

The Delegated Officer has reviewed the information regarding contaminated 
stormwater impacts and has found: 

1. Evaporation generally exceeds rainfall throughout the year; however 
stormwater still requires management.  

2. The Delegated Officer considers that the design of the stormwater pond should 
include consideration of the average recurrence interval (ARI), gradients and 
flow rates to prevent erosion. 

3. The Application states that the surface water drainage system will be designed 
to cope with predicted storm events in accordance with the VIC Landfill BPEM 
but has not provided further details for the sizing of the stormwater pond.  

4. Given the nature of the soils, it is unlikely that larger rainfall runoff events 
captured in the stormwater pond will infiltrate rapidly. 

 Consequence 

If contaminated stormwater emissions occur, then the Delegated Officer has determined that 
the impact of contaminated stormwater on surrounding land, surface water and groundwater 
will be low level on a local scale. Therefore, the Delegated Officer considers the consequence 
of contaminated stormwater impacts to be moderate.  

 Likelihood of Risk Event 

The Delegated Officer has determined that contaminated stormwater impacting surrounding 
land, surface water and groundwater will probably not occur in most circumstances. Therefore, 
the Delegated Officer considers the likelihood to be unlikely. 

 Overall rating of contaminated stormwater  

The Delegated Officer has compared the consequence and likelihood ratings described above 
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with the risk rating matrix (Table 21) and determined that the overall rating for the risk of 
contaminated stormwater impacts is medium. 

 Acceptability of Risk Event 

As per DWER’s acceptability and treatment of risk events (detailed in Table 23) the Delegated 
Officer has determined that the risk event is acceptable, and will be subject to regulatory 
controls to maintain the acceptability. 

 Regulatory controls for contaminated stormwater risk 

Controls relating to the construction of surface water diversion drains and the stormwater 
retention pond/sedimentation pond will be included in the Works Approval. This is consistent 
with the Applicant’s proposed controls. 

Controls on an operational licence would include maintenance of the above infrastructure 
including the maintenance of existing groundwater monitoring bores and the regular 
monitoring of ambient groundwater. Future controls would also include progressive capping to 
limit rainfall ingress into the landfill. 

These controls generally replicate the Applicant’s proposed controls and are considered 
relevant by the Delegated Officer in managing potential risks associated with contaminated 
stormwater.  

The Delegated Officer considers that the establishment of an ambient groundwater monitoring 
program is important to detect potential contamination; this is detailed further in the regulatory 
controls for landfill leachate (Section 9.9.11). 

9.9 Risk Assessment – Leachates (operation) 

 Description of landfill leachate 

Waste deposited at the Premises has the potential to generate leachate. Leachate may result 
in contamination of soil, surface water and/or groundwater and nearby connected surface 
water systems. 

 Identification and general characterisation of emission  

Leachate is formed from the infiltration of water (e.g. from rainfall) into the landfill and also 
from the moisture content of the waste itself.  

Landfill leachate from a putrescible landfill mainly consists of dissolved organic matter and 
inorganic compounds such as sulphates, chlorides and ammonium salts. Leachate may also 
contain some heavy metals including lead, nickel, copper, hydrocarbons and synthetic organic 
compounds. 

The sources of leachate at the Premises include: 

 Landfill cells 

 Leachate collection and leakage detection system 

 Leachate pond 

The Application states that the landfill liner will maintain a minimum 15 metre clearance to the 
groundwater however groundwater may be impacted by leachate from seepage through the 
lining system  

A fire in the landfill could also result in landfill liner failure resulting in increased leachate loss. 
The risk of a fire at the landfill has been assessed separately in Section 0. 
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 Description of potential adverse impact from the emission  

Leachate from landfilled waste may cause contamination of the groundwater from nutrients, 
metals and toxicants. This may result in reduction of the quality of extracted groundwater for 
human uses and impacts to the survival or growth capacity of stygofauna in the aquifers 
beneath the site.  

Where groundwater is a pathway to surface waters, contaminated groundwater may cause 
indirect impacts to surface waters at the surface expression of the groundwater, such as the 
geomorphic wetlands to the east of the Premises. This may result in eutrophication and the 
excessive growth of algae impacting the survival of aquatic biota through attenuated light and 
dissolved oxygen reduction in lakes, rivers and wetlands. 

There is also potential for leachate to contaminate surrounding land impacting priority flora 
located within the adjacent Boonanarring Nature Reserve. 

 Criteria for assessment 

The Delegated Officer considers that groundwater in the area is potentially suitable for non-
potable uses such as livestock watering and garden/agricultural use. It is not known whether 
groundwater is abstracted for domestic potable purposes. Impacts to groundwater can be 
assessed against the Australian Drinking Water Guidelines (NHMRC/ARMCANZ, 2011) as 
well as the Non-Potable Use Guidelines (DoH, 2014). Given that groundwater is likely to be 
utilised for non-potable purposes, it is considered that the Non-Potable use guidelines are the 
most appropriate criteria for assessing impacts to groundwater. 

 Applicant controls 

This assessment has reviewed the controls set out in Table 29 below. Controls for the 
management of fires at the Premises have been identified in Section 9.12.5. 

Table 29. Applicant's proposed controls for leachate 

Site 
infrastructure  

Description/Operation details  

Infrastructure controls for leachate 

Landfill liner As detailed in Section 7.2 

Leachate visual 
alarms 

Leachate visual alarms are located on the leachate risers in the landfill to indicate 
when leachate has reached its highest acceptable level.  

This will trigger management actions including increasing leachate pumping rates 
from the base of the landfill or using secondary (backup) vertical riser to remove 
leachate from the base of the cell as well as checking the efficiency of the leachate 
removal system, addressing any failures (i.e. replacing the pump). 

Leachate storage 
pond 

As detailed in Section 7.4.5 

Leachate 
recirculation 

As detailed in Section 7.4.2 

Landfill capping As detailed in Section 7.7.  

The cap will be used to reduce the amount of water ingress into the landfill during 
winter periods when rainfall frequency is much higher. 
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Site 
infrastructure  

Description/Operation details  

Management controls for leachate 

Waste 
acceptance 

Waste inputs to the proposed landfill will be controlled to eliminate waste materials 
containing hazardous chemical wastes, significant concentrations of heavy metals, 
pesticides, asbestos and other contaminants which pose a risk to human health. 

Leachate 
monitoring 

The Application states that the following parameters will be analysed on a quarterly 
basis during landfill operation but may be reduced to half yearly or annually in 
consultation with DWER once the landfill has ceased operation: 

pH, Alkalinity, Conductivity, Total Suspended Solids (TSS), Total Organic 
Carbon (TOC), Nitrite, Chemical Oxygen Demand (COD), Total Phosphorus 
(TP), Biological Oxygen Demand (BOD5), Sodium, Chloride, Calcium, 
Sulphate, Iron, Total Nitrogen (TN), Cadmium, Zinc, Chromium, Manganese, 
Copper, Total Phenol(s), Nickel, Potassium, Magnesium, Total Petroleum 
Hydrocarbons (TPH), Lead, Ammoniacal-N, Arsenic, Nitrate and Mercury. 

Ambient 
Groundwater 
monitoring 
(baseline) 

The Application states that a groundwater monitoring program will be established 
during construction and operation of the landfill to determine potential changes in 
groundwater quality as a result of landfill operations.  

Three groundwater monitoring bores have been installed to obtain baseline water 
quality data during the design phase.  

Baseline groundwater monitoring is proposed to be undertaken every four months 
until submission of a construction compliance document for standing water levels 
and the other parameters specified in the previous Works Approval for the 
Premises. Monitoring will commence no more than one month after the start of 
construction works and will be undertaken in accordance with AS/NZS 5667.1 
AS/NZS 5667.1 – Water quality – Sampling.   

Ambient 
Groundwater 
monitoring 
(operation) 

The Applicant has advised that seven monitoring bores in total have been installed 
around the landfill and leachate storage ponds. Bores have been installed on the 
inferred up hydraulic gradient side to monitor background groundwater quality and 
on the inferred down hydraulic side of potential contaminant sources to monitor for 
contamination.  

Groundwater monitoring is proposed to be undertaken every three months during 
operation from six water bores (GG1, GG2, GG3, GG4, GG5, GG6 and GG7). 
Ongoing groundwater monitoring parameters are proposed to include: 

 pH 

 Electrical conductivity 

 Heavy metals 

 Nutrients (nitrogen and phosphorous)  

 Ammoniacal nitrogen 

 Total dissolved solids (TDS) 

 Total petroleum hydrocarbons.   

Results will be compared to background concentrations and ANZECC guidelines 
and has proposed the groundwater assessment criteria detailed in Figure 30 
below.  

The Application states that where groundwater monitoring indicates elevated 
nutrients or other contaminants in the groundwater and/or sedimentation pond, this 
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Site 
infrastructure  

Description/Operation details  

will be reported to the Shire immediately and a contingency plan implemented. 
Where an anomalous result is identified, the sample will be immediately directed 
for analysis in a NATA registered laboratory and investigations implemented to 
identify potential cause for the anomaly. 

 

Figure 30. Applicant’s proposed groundwater assessment criteria 
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 Key findings 

The Delegated Officer has reviewed the information regarding leachate impacts 
and has found: 

1. Condition 6-2 of Ministerial Statement 796 requires that at all times landfill and 
waste mining activities preserve the quality of ground and surface water 
consistent with ANZECC requirements, taking into consideration natural 
background water quality, so that existing and potential uses, including 
ecosystem maintenance, are protected. 

2. Condition 6-3 of Ministerial Statement 796 requires monitoring of groundwater 
quality on and in proximity to the Premises to be done in accordance with 
works approval and licensing provisions of Part V of the EP Act. 

3. The maximum background concentrations identified in Figure 30 are based on 
limited baseline groundwater monitoring. It is considered appropriate that 
additional baseline monitoring be undertaken as a requirement of the works 
approval to provide a representation of seasonal variations in groundwater.   

4. The proposed landfill is located in a sensitive groundwater environment and 
modelling has shown that the leachate leakage rate through the liner increases 
significantly as the leachate head increases. Conditions will be included in an 
operational licence to ensure that the landfill is operated and monitored to 
ensure leachate heads remain within the modelled parameters. 

 Consequence 

If landfill leachate impacts occur, then the Delegated Officer has determined that the impact of 
landfill leachate impacts will be low level on a local scale. Therefore, the Delegated Officer 
considers the consequence of landfill leachate impacts to be moderate. 

 Likelihood of Risk Event 

The Delegated Officer has determined that landfill leachate impacts could occur at some time; 
therefore, the Delegated Officer considers the likelihood of landfill leachate impacts to be 
possible. 

 Overall rating of landfill leachate 

The Delegated Officer has compared the consequence and likelihood ratings described above 
with the risk rating matrix (Table 21) and determined that the overall rating for the risk of 
landfill leachate impacts is medium. 

 Acceptability of Risk Event 

As per DWER’s acceptability and treatment of risk events (detailed in Table 23) the Delegated 
Officer has determined that the risk event is tolerable, subject to regulatory controls. 

 Regulatory controls for landfill leachate 

The Applicant will be required to implement the following controls to manage the potential 
impacts from leachate emissions: 

 Infrastructure controls including construction, testing and maintenance of liners for the 
cells, leachate pond and stormwater retention pond; 

 Infrastructure controls for the construction and maintenance of the leachate collection 
and leakage detection system; 
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 Operational controls including maintaining a 1m freeboard on the leachate ponds  

 Limits on waste acceptance/waste processing/waste storage. 

Specific requirements for the liner and leachate systems have been identified in Sections 7.2 
and 7.4. CQA testing will be required to ensure that the identified standards have been met. 
The Applicant has provided minimal CQA testing requirements as part of the Application, as 
such CQA testing requirements have been derived by the Delegated Officer. A summary of 
CQA testing requirements and the derivative is included in Appendix 2.  

Consistent with the Application, the Applicant will be required to maintain a minimum 10m 
separation (allowing for natural groundwater fluctuations) between the highest known 
groundwater level and the lowest elevation of the landfill liner at any point (the assessed 
design indicates a 15m separation distance will be achieved however, DWER considers a 
10m separation distance appropriate to allow for natural fluctuations of the local water-table). 

The Applicant will also be required to prepare and submit a CQA report to demonstrate that 
construction complies with the requirements of the Works Approval. It will be required that the 
CQA report include the results for the surveys, inspections, as constructed drawings, 
monitoring reports, testing and any corrective action taken and that all work will comply with 
relevant Australian Standards. 

The Applicant will be required to undertake quarterly groundwater monitoring from seven 
bores installed at the Premises for the following parameters: 

 Standing water level  Calcium  Chromium  
 pH  Magnesium   Copper 
 Electrical conductivity  Sodium  Nickel 
 Redox potential  Potassium   Lead 
 Chemical Oxygen 

Demand 
 Sulphate  Zinc 

 Temperature  Chloride  Arsenic  
 Ammonia-nitrogen  Bicarbonate  Mercury 
 Nitrate – nitrogen  Iron  Total petroleum hydrocarbons 
 Total nitrogen  Manganese  
 Total phosphorus  Cadmium  

The Delegated Officer considers that the suite of parameters identified are useful in 
establishing background levels for contaminants commonly found in landfill leachates. 

9.10 Risk Assessment – Windblown waste (Operation) 

 Description of windblown waste 

Litter from landfilling of municipal waste may be spread over a wide area by wind movement, 
impacting public amenity and potentially altering local ecosystems.  

Sources of litter at the Premises include: 

 vehicles transporting waste into the Landfill; 

 the active tipping face; and 

 exposed surfaces of the landfill.  

 Identification and general characterisation of emission  

Litter from landfilling municipal waste, especially light items such as paper, plastic film and 
plastic bags can be spread over a wide area by wind movement. The rate of litter borne from 
landfilling activities will be dependent on the waste type, ambient weather and efficiency of 



 

107 
Works Approval: W6083/2017/1 

IR-T04 Decision Report Template v2.0 (July 2017) 

litter prevention activities onsite.  

 Description of potential adverse impact from the emission  

Litter can result in potential nuisance impacts including degradation to the aesthetic value of 
local properties as well as potential alteration to local ecosystems through threat of litter from 
the landfill site.  

 Criteria for assessment 

There are no specific criteria for the assessment of windblown waste impacts, general 
provisions of the EP Act apply.  

 Applicant controls 

This assessment has reviewed the controls set out in Table 30 below. 

Table 30: Applicant’s proposed controls for windblown waste/litter 

Aspect  Description  

Landscaping Screen planting and bunding on the perimeter of the landfill. 

Accessibility   The site will be maintained in a secure manner using fences, gates and 
entry point so that only authorised vehicles and persons can enter the 
site. 

 The general public will have no direct access to the site, reducing the 
potential for open trailers, etc. 

Trucks/Vehicles  All trucks entering and leaving the Premises will be covered to prevent 
windblown emissions. 

 All waste materials delivered to the landfill will be in a covered vehicle 
which will only be unloaded within the active cell and in the vicinity of the 
tripping face. 

 A speed limit will be enforced at the site, to limit the potential for materials 
loss (litter) from vehicles. 

 waste vehicle operators will be required to inspect their vehicles before 
leaving the site to ensure all doors are securely closed, and no waste 
debris is on the vehicle. 

Fencing and 
screens 

 Temporary litter fences will be constructed on top of the perimeter bund 
surrounding the active cell. 

 Portable litter screens will be used downwind of the tipping face to trap 
windblown litter. The screens will be inspected on a daily basis or more 
frequently if required and the trapped litter will be removed. Staff will be 
trained in the appropriate placement of the screens to trap as much litter 
close to the tipping areas as possible. 

 Site boundary fences will be used to control any litter which migrates 
outside of the working area.  

Litter inspections  Dedicated staff will be employed to collect windblown litter from litter 
fences and from around the site. 

 Regular inspections of the fences and collection of litter around the site 
boundary and beyond, specifically targeting ditches and access/haul 
roads. 
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Aspect  Description  

Meteorological 
monitoring 

 Daily meteorological monitoring will be undertaken as part of the daily 
and weekly operations. 

 During dry and windy conditions, the active tipping face will be kept damp 
by watering. 

 During very strong winds operations may be suspended for a short 
period. 

Active tipping face 
management 

 Only one tipping face will be active for solid waste at any one time, where 
the surface area of the active tipping face will be kept as small as 
possible. The Site manager will undertake daily inspections of the tipping 
face.  

 Appropriate mobile plant will be available on-site for the placement, 
compaction, and covering of waste.  

 An adequate supply of daily cover materials will be available on-site. 

 The waste will be compacted following placement. 

 Phasing arrangement of the landfill. 

Daily cover Daily cover (soil) or biodegradable sheeting will be deposited over the waste 
at the end of every working day. No waste surfaces will be left uncovered for 
extended periods of time (e.g. more than 12 hours). 

Capping Completed cells will be capped promptly once design height has been 
reached. 

Complaints 
management 

 Nearby land users will be advised of appropriate contacts that will record 
and subsequently address any valid litter complaints.  

 A complaints register will be established to record and complaints 
received, date, nature and resolution action undertaken 

 The Site Manager will contact any complainants that have concerns 
related to litter and determine the nature of the nuisance. If the nuisance 
is of an ongoing nature as deemed from the receipt of repeated valid 
complaints, the Manager will take steps to ensure that any identified 
impacts are addressed.  

 Key Findings 

The Delegated Officer has reviewed the information regarding windblown waste and 
has found: 

1. The use of litter screens, regular covering of waste and reducing the area of the 
active tipping face are appropriate controls to reduce the amount of windblown 
waste form the Premises. 

2. Litter screens should be capable of withstanding wind loads when loaded with litter 
and should be at least four metres high. 

3. A regular litter program should be implemented to remove litter from fences and 
surrounding areas.  
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 Consequence 

If windblown waste/litter emissions occur, then the Delegated Officer has determined that the 
impact of windblown waste impacting sensitive receptors will be low level on a local scale. 
Therefore, the Delegated Officer considers the consequence of windblown waste impacts on 
sensitive receptors to be moderate. 

 Likelihood of Risk Event 

The Delegated Officer has determined that windblown waste impacting sensitive receptors will 
probably not occur in most circumstances. Therefore, the Delegated Officer considers the 
likelihood of windblown waste impacting amenity to be unlikely. 

 Overall rating of windblown waste 

The Delegated Officer has compared the consequence and likelihood ratings described above 
with the risk rating matrix (Table 21) and determined that the overall rating for the risk of 
windblown waste impacting sensitive receptors is medium. 

 Acceptability of Risk Event 

As per DWER’s acceptability and treatment of risk events (detailed in Table 23) the Delegated 
Officer has determined that the risk event is acceptable, and will be subject to regulatory 
controls to maintain the acceptability/ is tolerable. 

 Regulatory controls for windblown waste  

The Applicant will be required to install fencing around the perimeter of the Premises as part 
of the Works Approval. 

Regulatory controls to be included in an operational licence to manage the risk of windblown 
waste will include: 

 Infrastructure controls including the requirement to maintain litter screens; and 

 Operational controls including the collection of windblown waste from fences, 
litter screens and access roads and the regular covering of waste. 

These controls are generally consistent with those proposed by the Applicant. 

9.11 Risk Assessment – Vermin/Pests (operation) 

 Description of Vermin/Pathogens 

Municipal waste at the Premises may provide a breeding habitat for rats, flies, cockroaches 
and mosquitos as disease vectors. If uncontrolled, these vermin can be a nuisance and affect 
public health and surrounding ecosystems. 

 Identification and general characterisation of emission  

Landfills may become habitat for pests and animals that may act as disease vectors.  

Typical vermin that can be found on landfill sites include rats, mice, flies, mosquitoes, feral 
cats, foxes, birds and cockroaches which are attracted by food wastes and still waters at 
landfills. These pests and animals could arise from existing vermin living in and around the 
landfill site and vermin being transported to the Premises within waste material. 

If uncontrolled, these pests can affect public health and surrounding ecosystems.  
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 Description of potential adverse impact from the emission  

Uncontrolled dispersion of litter by wind and weather from landfills can lead to an increase in 
rodent populations, injury and death of domestic and wild animals and reduction in the visual 
amenity and welfare of people. 

Sensitive receptors may be exposed to airborne (mosquitos and flies) or land borne (rodents 
and insects) disease vectors. 

 Criteria for assessment 

There are no specific criteria for the assessment of vermin/pathogen impacts, general 
provisions of the EP Act apply.  

The main mechanisms for the control of disease vectors are the use of cover material to cover 
waste daily and eliminating any waterbodies that are not required for fire, sediment and 
leachate control. Other measures such as scare devices and traps may also be used to 
reduce or control infestations.  

The Delegated Officer considers it appropriate that waste is covered at least daily to reduce 
potential food and shelter for vermin/pests at the Premises.   

 Applicant controls 

This assessment has reviewed the controls set out in Table 31 below. In addition to the 
controls in Table 31, Condition 11 of Ministerial Statement 1073 requires that the Applicant 
prepare and submit a Feral Animal Management Plan to the EPA (see Section 4.2). 

Table 31: Applicant’s proposed controls for vermin/pests  

Aspect   Description  

Waste delivery Wastes delivered to the Premises will be contained in a covered vehicle to 
minimise potential odours which may attract vermin and birds. 

Tipping face  Only one tipping face will be active for solid waste at any time. 

 The surface area of the active tipping face will be kept as small as 
possible. 

 Daily inspections of the tipping face will be undertaken by the Site 
Manager. 

Waste cover/burial  Highly odorous waste will be covered immediately upon receipt. 

 Daily cover (soil) or biodegradable sheeting will be deposited over the 
waste at the end of every working day. 

 Mobile plant will be available onsite for the placement, compaction and 
covering of waste as well as an adequate supply of daily cover materials. 

Fencing External fences will be constructed with regular patrols to remove accumulated 
litter. 

Capping Completed cells will be capped immediately after they reach the projected 
design height.  

Bird scaring Bird scaring techniques will be employed on-site if deemed necessary. Where 
undertaken, a log of techniques employed will be maintained on-site to assess 
the effectiveness of the methods employed. Neighbouring land users will be 
notified of bird scaring programmes. 
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Aspect   Description  

Onsite waste 
generation 

Wastes generated on-site will be stored in vessels with lids to prevent vermin 
and bird ingress and will be emptied on a regular basis.  

Complaints 
management 

 Nearby land users will be advised of appropriate contacts that will record 
and subsequently address any valid vermin or bird complaints.  

 A complaints register will be established to record any complaints received, 
date, nature and resolution action undertaken.  

 The Site Manager will contact any complainants that have concerns related 
to vermin and determine the nature of the nuisance. If the nuisance is of an 
ongoing nature as deemed from the receipt of repeated valid complaints, 
the Site Manager will take steps to ensure that any identified impacts are 
addressed.  

 Consequence 

If vermin/pest impacts occur, then the Delegated Officer has determined that the impact will be 
low level on a local scale. Therefore, the Delegated Officer considers the consequence of 
vermin/pests be moderate. 

 Likelihood of Risk Event 

Given the Applicant’s proposed controls, in particular, limiting the size of the active tipping 
face and covering of waste at least daily, the Delegated Officer has determined that the 
impacts to health and amenity from vermin/pest impacts will probably not occur in most 
circumstances. Therefore, the Delegated Officer considers the likelihood of impacts from 
pests/vermin to be unlikely. 

 Overall rating of vermin/pests 

The Delegated Officer has compared the consequence and likelihood ratings described above 
with the risk rating matrix (Table 21) and determined that the overall rating for the risk of 
vermin/pests is medium. 

 Acceptability of Risk Event 

As per DWER’s acceptability and treatment of risk events (detailed in Table 23) the Delegated 
Officer has determined that the risk event is acceptable and will be subject to regulatory 
controls to maintain the acceptability. 

 Regulatory controls for vermin/pests 

The Applicant will be required to implement the following controls to manage the potential 
impacts from vermin/pests: 

 Infrastructure controls including fencing to prevent feral animals such as pigs and 
foxes from entering the facility; and 

 Operational controls in an operational licence include regularly covering waste with 
cover material and maintaining appropriate quantities of cover material onsite. 

These controls generally replicate the Applicant’s proposed controls and are considered 
appropriate by the Delegated Officer to manage the risk of vermin/pests.  
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9.12 Risk Assessment – Fire/Smoke emissions (upset conditions) 

 Description of fire/smoke emissions 

In the event of a fire at the Premises (upset conditions), smoke may travel through the air and 
land causing vegetation, livestock, public health and amenity impacts near the Premises.  

Fire within the waste body may impact the liner if near the base or side lining which could give 
rise to leachate emissions. The risk of leachate emissions has been assessed separately in 
Section 9.9. 

 Identification and general characterisation of emission  

Smoke and fire emissions are not anticipated during normal operations at the Premises. 
Waste materials accepted and disposed of at the Premises provide a fuel source if ignited. 
There is also the potential for spontaneous combustion of deposited wastes where wastes are 
exposed to oxygen (i.e. left uncovered) for extended periods of time.  

 Description of potential adverse impact from the emission  

Smoke from fire causes an amenity impact as it decreases the local air quality and may 
prevent the enjoyment of outdoor spaces. Smoke also causes health impacts due to the 
inhalation of Particulate Matter and other substances such as volatile organic compounds, 
dioxins and polycyclic aromatic hydrocarbons which can penetrate deep into the lungs and 
cause irritation of the eyes, nose and throat. 

Subterranean landfill fires may burn for many days, months and potentially years before they 
are detected and in some cases, the surface of the landfill may collapse as a result of the fire 
creating a subsurface cavity. In addition, fire has the potential to damage the landfill liner or 
capping which has the potential to result in the release of leachate through a perforated liner. 

Fire may also spread beyond the confines of the Premises and impact priority flora and fauna 
in the area triggering a grass or bushfire. 

 Criteria for assessment 

There are no specific criteria for smoke emissions. The general provisions of the EP Act make 
it an offence to cause or allow unreasonable emissions that unreasonably interfere with the 
health, welfare, convenience, comfort or amenity of any person.  

 Applicant controls 

This assessment has reviewed the controls set out in Table 32 below. 

Table 32: Applicant’s proposed controls for smoke/fire  

Site 
infrastructure  

Description  Operation details  Reference to 
plan 

Infrastructure controls for smoke/fire 

Fencing The Premises will have a 
minimum 1.8m high security fence 
around the landfill area to prevent 
unauthorised entry. 

Site access gates will be provided 
at the site entrance which will be 
secured with suitable locks.   

The gates will be locked 
outside of operating 
hours.  

Only authorised 
Applicant personnel and 
the Fire Brigade will hold 
keys. 

Figure 6. Site 
plan 
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Site 
infrastructure  

Description  Operation details  Reference to 
plan 

Water tank(s)/ 
Reticulation 

Dedicated 100,000L capacity 
galvanised steel panel tank (Fire 
service tank). 

Available for fire-fighting 
services. 

Figure 6. Site 
plan 

150,000L tank allocated for water 
reticulation and dust suppression. 

The tank will have a 20mm 
diameter pipe and an adapter to 
convert into a 50mm diameter 
coupling suitable to connect the 
local government authority’s 
firefighting fleet. 

Water for water 
reticulation and dust 
suppression. 

The pipe adapter to 
convert the tank into a 
50mm adapter will be 
available at all times. 

Fire retardants 

 

Stored in 20L drums near the 
water tanks for mixing before 
application. 

For the fighting of landfill 
(waste fires). 

N/A 

Water truck 14,000L capacity and can be 
coupled to the 100,000L fire 
service tank using a fitting 
compatible with the Department of 
Fire and Emergency Services 
(DFES)/Volunteer Bush Fire 
Brigades (VBFB) and the LGA 
firefighting fleet for easy filling of 
the tank.  

50mm diameter heavy duty hose 
will be used for coupling the water 
truck to the fire service tank and 
20mm diameter heavy duty hose 
will be used for hand fighting.  

The water truck will be fitted with 
a pump for pressurised release of 
water for firefighting.  

Available for dust 
suppression and 
firefighting 

N/A 

Quick response 
fire unit 

One quick response fire unit, 
comprising a minimum of 1,000L 
of water, with an operational 
pump and 20m of 19mm diameter 
hose (minimum) 

Capable of delivering 
water through an 
adjustable nozzle. 

To be located near the 
site of any work.  

N/A 

Fire 
Extinguishers 

Portable fire extinguishers will be 
provided in the office, workshop 
and also on the plant and 
equipment, including personnel 
vehicles. 

None specified.  N/A 
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Management controls for smoke/fire 

Aspect Details 

General  no burning of waste materials will be permitted onsite.  

 operators will check the area they are working in throughout the day, to 
ensure any potential fire situation is recognised quickly, allowing prompt 
action to extinguish it; 

 waste will be covered with suitable cover material to ensure that the risk 
of fire within the waste mass is minimised; 

 flammable goods are not permitted in the landfill; and 

 smoking will not be permitted in landfill areas. 

Management during 
days declared as 
Total Fire Ban under 
Bush Fires Act 1954 
Section 22C and ban 
on harvesting and 
the movement of 
vehicles in paddocks 
by the Shire of 
Gingin 

The operation of the Premises during days declared as Total Fire Ban under 
Bush Fires Act 1954 Section 22C and ban on harvesting and the movement 
of vehicles in paddocks by the Shire of Gingin will be undertaken with strict 
adherence to the following: 

 Only work which cannot reasonably be postponed to time with safer 
weather conditions will be undertaken. 

 Weather conditions are to be continuously assessed and warnings 
observed. 

 All firebreaks are to be maintained in accordance with the Shire of 
Gingin’s firebreak order. 

 One person is to undertake the role of “fire spotter” for the duration of the 
Total Fire Ban or ban on harvesting and the movement of vehicles in 
paddocks period. 

  One quick response fire unit, comprising a minimum of 1,000L of water, 
with an operational pump and 20m of 19mm diameter hose (minimum) 
capable of delivering water through an adjustable nozzle, to be located 
near the site of any work. 

 One water truck of at least 14,000L fitted with 200L foam injection 
systems with remote control cannon available at all times at the waste 
facility. 

 The 100,000L water tank dedicated for firefighting purposes is 
maintained full of water at all times and regularly checked to ensure that 
it is full.  

 All vehicles and stationary motors are to be inspected before leaving any 
formed road to ensure that the exhaust systems are in a sound condition. 

 All vehicles and stationary motors are to be refuelled on clear ground and 
in an appropriate method to avoid the release of static electricity. 

 The entrance road and access to the work areas are to be regularly 
checked to ensure that no windblown vegetation can come into contact 
with exhaust or catalytic convertors fitted to any vehicle.  

 The vehicles and plant are to be sited/parked in areas free from 
vegetation and combustible material; and 

 At least two personnel are to remain at the work site for at least thirty 
minutes after the works have been completed to ensure the work site 
remains safe and the Premises is to be thoroughly inspected for any 
potential fire activity before their departure.  
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Recordkeeping All fire events will be tabulated and will contain at least the following 
information: 

 Time and date of fire; 

 Weather conditions prevailing during the event of fire (temperature, wind 
speed and direction, rainfall etc.) 

 Any variations from the documented precautionary measures; 

 Firefighting measures and strategy adopted; 

 Suitability and success of firefighting measures; and  

 Time taken to arrest the fire.  

Key contacts Emergency contact numbers will be available, along with a fire zone map, 
from within a weatherproof emergency information cylinder located at the 
main gate. Emergency contact numbers will also be displayed at both the 
main gate to the facility and the office.  

 Key findings 

The Delegated Officer has reviewed the information regarding smoke/fire emissions 
and has found: 

1. Water tanks should have fittings to allow DFES appliances to connect into, as per 
“DFES BEB Guideline No: GL-08 – Hard Suction Connections” and should have 
British Instantaneous Couplings (BIC) and associated fittings to allow DFES 
appliances to fill tanks during operations.   

2. Once started, landfill fires are difficult to extinguish, so the primary objective is to 
prevent a fire from starting.  

3. The Applicant is also required to adhere to the requirements of the Bush Fires Act 
1954 which includes the maintenance of fire breaks  

 Consequence 

Smoke emissions 

If fire/smoke emissions occur, then the Delegated Officer has determined that the impact of 
fire/smoke emissions on health and amenity will be mid-level on a local scale. Therefore, the 
Delegated Officer considers the consequence of smoke emissions to be major. 

Fire emissions 

If fire emissions occur from the Premises, the Delegated Officer has determined that the 
impact of fire emissions to surrounding priority flora and other vegetation will be mid-level on a 
local scale. Therefore the Delegated Officer considers the consequence of fire emissions to 
surrounding vegetation to be major. 

Damage to liner integrity  

If an unauthorised fire occurs within the landfill, then the Delegated Officer has determined 
that the impact of fire emissions on the integrity of the landfill liner and subsequently 
groundwater will be mid-level on a local scale. Therefore, the Delegated Officer considers the 
consequence of fire impacts on the landfill liner to be major. 
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 Likelihood of Risk Event 

Smoke emissions 

The Delegated Officer has determined that a fire occurring resulting in smoke emissions would 
probably not occur in most circumstances. Therefore, the Delegated Officer considers the 
likelihood to be unlikely. 

Fire emissions 

The Delegated Officer has determined that the likelihood of fire spreading to surrounding 
vegetation including priority flora would probably not occur in most circumstances. Therefore, 
the Delegated Officer considers the likelihood to be unlikely.  

Damage to liner integrity 

The Delegated Officer has determined that the likelihood of a fire occurring resulting in 
damage to the landfill liner and potential contamination of groundwater would probably not 
occur in most circumstances. Therefore, the Delegated Officer considers the likelihood to be 
unlikely.  

 Overall rating of smoke/fire emissions 

The Delegated Officer has compared the consequence and likelihood ratings described above 
with the risk rating matrix (Table 21) and determined that the overall rating for the risk of 
smoke/fire emissions and damage to liner integrity is medium.  

 Acceptability of smoke/fire emissions 

As per DWER’s acceptability and treatment of risk events (detailed in Table 23) the Delegated 
Officer has determined that the Risk Event is acceptable, and will be subject to regulatory 
controls to maintain the acceptability. 

 Regulatory controls for fire risk 

The Applicant will be required to implement the following controls to manage the potential 
impacts of fires: 

 Infrastructure controls including maintaining water tanks/trucks in working order and 
with appropriate fittings 

 Having sufficient cover material available onsite 

 Operational controls including no burning of waste onsite, maintaining a minimum 50kL 
of waste onsite at any time and controls to collect windblown waste 

These controls generally replicate the Applicants proposed controls and the requirements of 
DFES. 
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10. Determined Regulatory Controls 
A summary of the risk assessment and the acceptability or unacceptability of the Risk Events set out above, with the appropriate treatment, 
control and regulatory controls are set out in Table 33 below.  

Table 33: Risk assessment summary 

 Description of Risk Event Applicant 
controls 

Risk rating  
 

Acceptability with 
controls (conditions 
on instrument) 

Regulatory Controls 
(Works Approval/ 
Licence Condition(s)) Emission  Source  Pathway/ Receptor 

(Impact)  

1. Fugitive dust 
(construction) 

Vehicle 
movements and 
construction 
activities 

 

Air/wind to sensitive 
receptor causing amenity 
impacts from dust 
observation and deposition 
or health impacts from 
inhalation of dust particles. 

Management 
controls 

Slight consequence  

Unlikely likelihood 

Low risk 

Acceptable subject to 
the Environmental 
Protection 
(Unauthorised 
Discharge) 
Regulations 2004. 

Not required 

2. Fugitive dust 
(operation) 

Vehicle 
movements and 
handling of waste 
and fill materials 

Air/wind to sensitive 
receptor causing amenity 
impacts from dust 
observation and deposition 
or health impacts from 
inhalation of dust particles. 

Infrastructure and 
management 
controls 

Slight consequence  

Unlikely likelihood 

Low risk  

Acceptable subject to 
the Environmental 
Protection 
(Unauthorised 
Discharge) 
Regulations 2004. 

Not required 

3. Noise 
(construction) 

Vehicles and 
onsite machinery 

Air/wind dispersion to 
sensitive receptor causing 
amenity impacts. 

Infrastructure 
controls 

Minor consequence 

Rare likelihood 

Low risk  

Acceptable subject to 
the Environmental 
Protection (Noise) 
Regulations 1998.  

Not required 

4. Noise (operation) Vehicles and 
onsite machinery 

Air/wind dispersion to 
sensitive receptor causing 
amenity impacts. 

Infrastructure and 
management 
controls 

Minor consequence 

Rare likelihood 

Low risk 

Acceptable subject to 
the Environmental 
Protection (Noise) 
Regulations 1998. 

Not required 
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 Description of Risk Event Applicant 
controls 

Risk rating  
 

Acceptability with 
controls (conditions 
on instrument) 

Regulatory Controls 
(Works Approval/ 
Licence Condition(s)) Emission  Source  Pathway/ Receptor 

(Impact)  

5. Odour (operation) Waste materials Air/wind to sensitive 
receptor causing amenity 
impacts. 

Infrastructure and 
management 
controls 

Moderate 
consequence 

Unlikely likelihood 

Medium risk 

Acceptable subject to 
Applicant controls 
conditioned. 

Yes - Licence conditions 

6. Landfill gas 
(operation) 

Waste materials 
landfilled 

Lateral migration through 
soil or passive venting to 
air causing health impacts 
and an explosion risk from 
potential high methane 
concentration.  

Infrastructure and 
management 
controls 

Major consequence 

Possible likelihood 

Medium risk 

Acceptable subject to 
Applicant controls 
conditioned. 

Yes – infrastructure 
requirements in Works 
Approval and Licence 
conditions 

7. Contaminated 
stormwater  
(operation) 

Waste materials 
and stormwater 

Soil to surface water 
causing contamination of 
surface water. 

Infrastructure 
controls 

Moderate 
consequence 

Unlikely likelihood 

Medium risk 

Acceptable subject to 
Applicant controls 
conditioned.  

Yes – infrastructure 
requirements in Works 
Approval 

8. Landfill leachate 
(operation) 

Waste materials 
landfilled and 
rain/stormwater 

Soil to groundwater 
causing contamination of 
groundwater. 

Infrastructure and 
management 
controls 

Moderate 
consequence 

Possible likelihood 

Medium risk 

Acceptable subject to 
regulatory controls. 

Yes – infrastructure 
requirements in Works 
Approval 

9. Windblown waste 
(operation) 

Waste materials Air/wind dispersion to 
sensitive receptors causing 
amenity impacts from 
waste observation and 
deposition.  

Infrastructure and 
management 
controls  

Minor consequence 

Unlikely likelihood 

Medium risk 

Acceptable subject to 
Applicant controls 
conditioned. 

Yes – infrastructure 
requirements in Works 
Approval and Licence 
conditions 
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 Description of Risk Event Applicant 
controls 

Risk rating  
 

Acceptability with 
controls (conditions 
on instrument) 

Regulatory Controls 
(Works Approval/ 
Licence Condition(s)) Emission  Source  Pathway/ Receptor 

(Impact)  

10. Vermin/Pests 
(operation) 

Waste materials Pests and Vermin attracted 
to waste materials causing 
health and amenity 
impacts.  

Infrastructure and 
management 
controls 

Moderate 
consequence 

Unlikely likelihood 

Medium risk 

Acceptable subject to 
Applicant controls 
conditioned. 

Yes - Infrastructure 
requirements in Works 
Approval and Licence 
conditions.  

11. Smoke/Fire 
(operation) 

Landfilled 
materials during 
operation of the 
landfill facility 

Damage to liner Infrastructure and 
management 
controls 

Moderate 
consequence 

Unlikely likelihood 

Medium risk 

Acceptable subject to 
Applicant controls 
conditioned.  

Yes – Infrastructure 
requirements in Works 
Approval and Licence 
conditions 

Spread of fire from waste 
to surrounding vegetation 
causing damage to priority 
flora. 

Infrastructure and 
management 
controls 

Moderate 
consequence 

Unlikely likelihood 

Medium risk 

Acceptable subject to 
Applicant controls 
conditioned.  

Yes – Licence conditions  

Smoke from fire 
(upset conditions) 

Spread of smoke from fire 
via air moving with 
direction of wind to 
sensitive receptor causing 
health an amenity impacts 
from smoke.  

Infrastructure and 
management 
controls 

Moderate 
consequence 

Unlikely likelihood 

Medium risk 

Acceptable subject to 
Applicant controls 
conditioned.  

Yes – Licence conditions 
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11. Determination of Regulatory Controls 

11.1 Works Approval Conditions 
The conditions in the issued Works Approval in Attachment 1 have been determined in 
accordance with the Guidance Statement: Setting Conditions. 

Table 34 provides a summary of the conditions to be applied to this works approval. 

Table 34: Summary of conditions to be applied 

Condition Ref Grounds 

Infrastructure and Equipment 
1, 2, 3, 4, and 5 

These conditions are valid, risk-based and contain 
appropriate controls.  

Construction Quality Assurance 
Testing 
6, 7, and 8 

These conditions are valid, risk-based and contain 
appropriate controls.  
 

Monitoring 
9, 10, 11, 12, and 13 

These conditions are valid, risk-based and contain 
appropriate controls.  

Emissions 
14 

This condition is valid, risk-based and consistent 
with the EP Act. 

Record-keeping 
15 and 16 

These conditions are valid and are necessary 
administration and reporting requirements to ensure 
compliance.  

DWER notes that it may review the appropriateness and adequacy of controls at any time and 
that, following a review, DWER may initiate amendments to the Works Approval under the EP 
Act. 

Upon the completion of construction, the Applicant will be required to apply for a licence to 
operate the Premises.  

11.2 Licence Conditions 
In consideration of the above assessment regulatory controls may be included in the Licence 
relating to: 

 Throughput restrictions; 

 Waste type acceptance restrictions; 

 Waste management and covering requirements; 

 Maintenance of site security; 

 Wind–blown waste management; 

 Unauthorised fire management; 

 Monitoring of inputs and outputs; 

 Leachate management; 

 Groundwater monitoring; and 

 Landfill gas monitoring. 
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12. Applicant’s comments  
The Applicant was provided with the draft Decision Report and draft issued Works Approval 
on 21 December 2018; the applicant was requested to provide comment on the draft 
assessment and works approval and was also requested to provide additional information in 
response to gaps or queries raised in the draft documentation.  

The Applicant provided additional information as requested by DWER on 15 January 2019. 
The Decision Report and Works Approval was revised to incorporate this information.  

Requirements for monitoring bores were removed as the Applicant confirmed these are 
already installed onsite. Requirements for UV resistance CQA for the cushion geotextile layer 
was also removed from the Works Approval as the Applicant advised that this material is 
covered quickly onsite and is tested by the manufacturer prior to delivery to the Premises. 

The Applicant advised that no further comments were to be provided on the documents and 
opted to waive the remaining comment period. 

13. Conclusion 
This assessment of the risks of activities on the Premises has been undertaken with due 
consideration of a number of factors, including the documents and policies specified in this 
Decision Report (summarised in Appendix 1).  

Based on this assessment, it has been determined that the Issued Works Approval will be 
granted subject to conditions commensurate with the determined controls and necessary for 
administration and reporting requirements. 

 
 
 
 
A/MANAGER WASTE INDUSTRIES 
REGULATORY SERVICES 
Delegated Officer  
under section 20 of the Environmental Protection Act 1986 
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Appendix 1: Key documents 
 

 
 

 Document title In text ref Availability 

1.  Application for Works Approval – Fernview Landfill Application DWER records 
(A1498245) 

2.  Allan Watson Associates. RE: Fernview Landfill 
Development Landfill Batter Stability Assessment. 
October 2010 

Stability Assessment DWER records 
(A1555008) 

3.  Allan Watson Associates. Veolia Environmental 
Services Fernview Farm Bio-Reactor Landfill 
Proposal – Assessment of Bio-Reactor Landfill 
Liner Integrity. July 2007 

Landfill Liner Integrity 
Assessment 

DWER records 
(A1498267) 

4.  Bowman & Associates “RE: Proposed Landfill – 
Summary of Clarification Sought by DEC Relating 
to Works Approval Application for Fernview 
Landfill”. 28 November 2011 

Bowman & 
Associates, 2011 

DWER records 
(A455159) 

5.  Works Approval W5031/2011/1 – Fernview Landfill W5031/2011/1 DWER records 
(A551246) 

6.  Amended Works Approval W5031/2011/1 – 
Fernview Landfill 

Amended 
W5031/2011/1 

DWER records 
(A1436830) 

7.  Golder Associates. Peer Review of Stability 
Assessment Fernview Class II Landfill, Cullalla, 
WA. 23 February 2018. 

Golder Associates  
Stability Assessment 
Review 

DWER records 
(A1623850) 

8.  ATC Williams. Fernview Landfill Stability Review 
and Assessment. April 2018 

April 2018 Revised 
Stability Assessment  

DWER records 
(A1655625) 

9.  ATC Williams. Fernview Landfill Stability Analysis. 
October 2018 

October 2018 
Revised Stability 
Assessment  

DWER records 
(A1740327) 

10.  Crisalis International Pty Ltd. Hydrogeology of a 
Proposed Bioreactor Landfill site, Fernview Farm, 
Cullalla, Northeast of Gingin: Report for ATA 
Environmental, April 2006. January 2007 

Crisalis, 2007 
DWER records 
(A1498265) 

11.  EP Bulletin 1287 Bulletin 1287 

accessed at 
www.epa.wa.gov.au/  

12.  Ministerial Statement 796 MS 796 

13.  EPA Report 1510 Report 1510 

14.  Ministerial Statement 975 MS 975 

15.  EPA Report and Recommendations  1612 EPA R&R No: 1612 
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16.  Ministerial Statement 1073 MS 1073 

17.  DWER 26D Licence CAW200646 for the 
construction of 3 non-artesian wells.  

26D Licence 
DWER records 
(DWERDT31345) 

18.  Department of the Environment. Works Approval for 
the Gingin Regional Landfill Project: Response to 
invitation to comment.  14 September 2017 

DoE, 2017 
DWER records 
(A1522504) 

19.  Water Corporation. RE: Request for comments – 
Stakeholder notification – W6083/2017/1 – Referral 
of a Works Approval. 22 September 2017 

Water Corporation, 
2017 

DWER records 
(A1530224) 

20.  Shire of Gingin. Referral of a Works Approval Under 
the Environmental Protection Act 1986 – Extension 
to Consultation Period – Request for Comment. 22 
September 2017 

Shire of Gingin, 2017 
DWER records 
(A1531428) 

21.  ATC Williams Memorandum – DWER Clarification 
#1 request for Fernview Landfill dated 4 December 
2018 

ATC Williams, 
December 2018 

DWER records 
(A1745745) 

22.  Revised Locality Plan (Fernview Landfill 
Drawings_001-011_RevB) 

Revised Locality 
Plan 

DWER records 
(A1745746) 

23.  Letter from Fernview Environmental dated 15 
January 2019– Re: Application for a works approval 
under the Environmental Protection Act 1986 – 
Draft Instrument and Decision Report 

Additional 
information received 
15 January 2019 

DWER records 
(A1756938) 

24.  Fernview Environmental Memorandum – 
DER2017/001450 Draft Works Approval and 
Decision Report dated 15 January 2019 

DWER records 
(A1756944) 

25.  ATC Williams Memorandum – Draft Works 
Approval W6083/2017/1 and Decision Report dated 
15 January 2019 

DWER records 
(A1756942) 

26.  Revised drawings 118061-05-001-012-A 
(Catchment Layout Plan) 118061-05-001-013-A 
(Rehabilitation Landfill Cap Option) and 118061-05-
001-002-C (Site Plan)  

DWER records 
(A1756941, A1756945 
and A1756946) 

27.  Environment Protection Authority Victoria. Siting, 
design, operation and rehabilitation of landfills. 
August 2015 

VIC Landfill BPEM 
accessed at 

www.epa.vic.gov.au  

28.  Geosynthetic Institute. GRI – GCL3 Test Methods, 
Required Properties, and testing Frequencies of 
Geosynthetic Clay Liners (GCLs). Revised 28 

GRI – GCL3 
accessed at 

http://www.geosyntheti
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March 2016. c-
institute.org/specificati
ons.htm 29.  Geosynthetic Institute. GRI – GM13 Standard 

Specification for “Test Methods, Test Properties 
and testing Frequencies for High Density 
Polyethylene (HDPE) Smooth and Textured 
Geomembranes”. Revised January 2016. 

GRI – GM13 

30.  Geosynthetic Institute. GRI Guide GM10 Standard 
Guide for “The Stress Crack Resistance of HDPE 
Geomembrane Sheet”. Revised July 2015. 

GRI – GM10 

31.  Geosynthetic Institute. GRI Standard GM19a 
Standard Specification for Seam Strength and 
Related Properties of Thermally Bonded 
Homogeneous Polyolefin Geomembranes/Barriers. 
Revised July 2017. 

GRI – GM19a 

32.  Geosynthetic Institute. GRI Standard GM19b 
Standard Specification for Seam Strength and 
Related Properties of Thermally Bonded Reinforced 
Polyolefin Geomembranes/Barriers. October 2017. 

GRI – GM19b 

33.  Geosynthetic Institute. GRI Test Method GT12(A) – 
ASTM Version Standard Specification for “Test 
Methods and Properties for Nonwoven Geotextiles 
Used as Protection (or Cushioning) Materials”. 
Revised March 2016 

GRI - GT12(a) 
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Appendix 2: CQA testing requirements 
 
 

Requirement Comment 

Geosynthetic Clay Liner CQA 

Mass per unit area of bentonite 
content 

Minimum value and frequency derived from the Geosynthetic 
Research Institute document GRI – GCL3. Frequency derived 
from the VIC Landfill BPEM.  

Montmorillonite content Minimum value derived from the Geosynthetic Reserch Institute 
document GRI – GCL3. Frequency derived from the VIC 
Landfill BPEM and is consistent with other landfill approvals. 

Mass of GCL Minimum value and frequency derived from the Geosynthetic 
Research Institute document GRI – GCL3.  

Moisture content (bentonite) Minimum value and frequency derived from the Geosynthetic 
Research Institute document GRI – GCL3. 

Tensile strength Minimum value and frequency derived from the Geosynthetic 
Research Institute document GRI – GCL3.  

Swell index  

(free swell of clay/bentonite) 

Frequency and minimum value derived from the Geosynthetic 
Research Institute document GRI-GCL3. 

Peel strength Minimum value and frequency derived from the Geosynthetic 
Research Institute document GRI – GCL3.  

Permeability Frequency derived from the Geosynthetic Research Institute 
document GRI – GCL3.  

The minimum permeability value is consistent with Ministerial 
Statement 796 and that proposed by the Applicant.  

Index flux Minimum value and frequency derived from the Geosynthetic 
Research Institute document GRI – GCL3.  

Visual Inspection - Colour, 
thickness, needle punching, 
presence of needles or broken 
needles, and sewing density or 
other faults in the material 

Consistent with requirements of the VIC landfill BPEM. 

HDPE CQA 

Thickness The thickness minimum value is consistent with Ministerial 
Statement 796 and that proposed by the Applicant.    

The frequency and minimum value are consistent with the 
Geosynthetic Research Institute document GRI – GM13.  

Density Frequency and minimum values derived from the Geosynthetic 
Research Institute document GRI – GM13. 
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Requirement Comment 

Tensile properties: 

Yield strength 

Break strength 

Yield elongation 

Break elongation 

Frequency and minimum values derived from the Geosynthetic 
Research Institute document GRI – GM13. 

Puncture resistance Frequency and minimum values derived from the Geosynthetic 
Research Institute document GRI – GM13. 

Tear resistance Frequency and minimum values derived from the Geosynthetic 
Research Institute document GRI – GM13. 

Carbon black content  Frequency and minimum values derived from the Geosynthetic 
Research Institute document GRI – GM13. 

Stress crack resistance Minimum value derived from the Geosynthetic Research 
Institute document GRI – GM13. Frequency derived from the 
VIC Landfill BPEM. 

Oxidative induction time (OIT): 

Standard OIT  

or  

High Pressure OIT 

Frequency and minimum values derived from the Geosynthetic 
Research Institute document GRI – GM13. 

Oven ageing and oxidative 
induction time: 

Standard OIT - % retained after 90 
days 

High Pressure OIT - % retained 
after 90 days 

Frequency and minimum values derived from the Geosynthetic 
Research Institute document GRI – GM13. 

Welding equipment 
Requirements derived from the VIC Landfill BPEM. 

Weld conditions 

Destructive weld testing - Onsite, 
hand tensiometer in peel and 
shear 

Frequency and minimum values have been derived from the 
Geosynthetic Research Institute document GRI – GM19A. 

Non-destructive weld testing - Air 
pressure test 

Requirements derived from the VIC Landfill BPEM. 

Non-destructive weld testing - 
Vacuum box test 

Visual Inspection - Tears, 
punctures, abrasions, cracks, 
indentations and thin spots 
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Requirement Comment 

Non-Woven Cushion Geotextile CQA 

Mass per unit area Mass per unit area has been determined by comparison to 
approvals for similar landfill facilities. Frequency has been 
derived from the VIC Landfill BPEM.  

Wide strip tensile strength Minimum value consistent with that provided by the Applicant. 
Frequency has been derived from the VIC Landfill BPEM. 

Trapezoidal tear shear strength  Minimum value consistent with that provided by the Applicant. 
Frequency has been derived from the VIC Landfill BPEM. 

Burst strength (CBR) Minimum value consistent with that provided by the Applicant. 
Frequency has been derived from the VIC Landfill BPEM. 

Puncture strength (CBR) Minimum value consistent with that provided by the Applicant. 
Frequency has been derived from the VIC Landfill BPEM. 

Grab tensile strength Minimum value consistent with that provided by the Applicant. 
Frequency has been derived from the VIC Landfill BPEM. 

UV Resistance  Requirements consistent with those proposed by the Applicant.   

Visual inspection – Colour, 
thickness, tears, holes, punctures, 
needle-punching, presence of 
needles and other faults in the 
material. 

Requirements derived from the VIC Landfill BPEM 
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From: Richard Rudas
To: Allister Butcher
Cc: tom@starworks.net.au
Bcc: Tom
Subject: Agenda and reference info for our meeting 9/11/18
Date: Thursday, 8 November 2018 11:59:45 AM
Attachments: 118061.01.R01_Rev01_Final.pdf

118061.05-L001_Rev2.pdf
RFP for Roads Upgrade_RR061118.pdf
Landfill Delivery Schedule_061118.pdf
Sketch 1_Junction 3.pdf
Request for Proposal_RR081118.pdf

Hi Allister,
 
We propose the following agenda for our meeting:

1. Presentation of the current approval status for the project including the design
modifications resulting from the Works Approval process

2. Presentation of the anticipated timeline of the project
3. Discussion of the arrangements for the upgrading of the haulage roads and intersection

 
To facilitate our discussion please find attached for your reference and information the following
documents listed in order of the above agenda points:

1. Fernview Landfill stability assessment reports and drawings by ATC Wiliams;
2. Fernview Landfill - Project Delivery Timeline;
3. Fernview Landfill - Roads Upgrade - Design and Documentation Timeline and draft of the

Request for Proposal for the roads upgrade design.
Please note that the timelines and RFP are not the controlled documents and are for the
discussions only.
 
Kind Regards
 
Richard Rudas
Projects Director

FERNVIEW ENVIRONMENTAL

Fernview Environmental Pty Ltd
 
Unit 1/48 Kelvin Road
Maddington WA 6109
Phone: +61 8 614 09500
Mobile: +61 423 206 221
Email: richard@fernenviron.com.au
 
CONFIDENTIALITY NOTICE:
The contents of this email message and any attachments are intended solely for the addressee(s)
and may contain confidential and/or privileged information and may be legally protected from
disclosure. If you are not the intended recipient of this message or their agent, or if this message
has been addressed to you in error, please immediately alert the sender by reply email and then
delete this message and any attachments. If you are not the intended recipient, you are hereby
notified that any use, dissemination, copying, or storage of this message or its attachments is
strictly prohibited.
 

mailto:richard@fernenviron.com.au
mailto:allister.butcher@gingin.wa.gov.au
mailto:tom@starworks.net.au
mailto:tom@aurigen.com.au
mailto:richard@fernenviron.com.au
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CONDITIONS OF REPORT 
 
 
1. This report has been prepared by us for the purposes stated herein.  We do not accept responsibility for the 


consequences of extrapolation, extension or transference of the findings and recommendations of this report to 
different sites, cases or conditions. 


 
2. This report is based in part on information which was provided to us by the client and/or others and which is not 


under our control.  We do not warrant or guarantee the accuracy of this information. 
 
3. We believe the conclusions and recommendations contained herein were reasonable and appropriate at the time of 


issue of the report.  However, the user is cautioned that fundamental input assumptions upon which this report is 
based may change with time.  It is the user’s responsibility to ensure that input assumptions remain valid. 


 
4. This report must be read in its entirety.  This notice constitutes an integral part of the report, and must be 


reproduced with every copy. 
 
5. This report is prepared solely for the use of the person or company to whom it is addressed.  No responsibility or 


liability to any third party is accepted for any damages howsoever arising out of the use of this report by any third 
party. 


 
6. Unless specifically agreed otherwise in the contract of engagement, ATC Williams retains Intellectual Property Rights 


over the contents of this report.  The client is granted a licence to use the report for the purposes for which it was 
commissioned. 
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1 INTRODUCTION 


Fernview Environmental Pty Ltd (Fernview Environmental) engaged ATC Williams Pty Ltd (ATCW) 
to address a request for further information (RFI) from the Department of Water and 
Environmental Regulation (DWER) in their letter ref: W6083/2017/1 dated 28 February 2018. 
 
The RFI was based on the DWER’s review of the Works Approval Application documentation 
submitted by Fernview Environmental on 2 August 2017 that included the landfill design 
undertaken by Bowman and Associates Pty Ltd (Bowman and Associates). 


2 LIMITATIONS 


The modelling and commentary presented in this report is based on ATCW’s interpretation of the 
Bowman and Associates design, extensive design experience and generally accepted landfill 
design practice. 
 
ATCW further notes that the design and selection of geosynthetic and soil materials shall be 
undertaken during detailed design stage as the designer will need to assess the availability and 
suitability of materials, including the need for material specific testing and updated analysis. 


3 PROJECT BACKGROUND 


3.1 General 


The design submitted by Bowman and Associates for the works approval comprised a dual 
composite lined base and side liners, with a leak detection layer on the base of the landfill only. 
 
The basal composite lining system comprises (from the bottom up): 
 


 Natural excavated soil surface, overlain by 


 500mm thick compacted select fill, overlain by 


 Secondary 2.0mm high density polyethylene (HDPE) geomembrane liner, overlain by 


 Geonet leak detection layer, overlain by 


 Primary geosynthetic clay liner (GCL), overlain by 


 Primary 2.0mm thick HDPE geomembrane liner, overlain by 


 Nonwoven geotextile cushion layer, overlain by 


 300mm thick leachate drainage layer, overlain by 


 Monofilament geotextile separation layer, overlain by 


 waste 
 
The side wall composite lining system comprises (from the bottom up): 
 


 Natural excavated soil surface, overlain by 


 500mm thick compacted select fill, overlain by 


 Secondary 2.0mm high density polyethylene (HDPE) geomembrane liner (lower section 
only), overlain by 


 Primary geosynthetic clay liner (GCL), overlain by 


 Primary 2.0mm thick HDPE geomembrane liner, overlain by 


 Nonwoven geotextile cushion layer, overlain by 
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 300mm thick sand protection drainage layer, constructed in lifts, overlain by 


 Monofilament geotextile separation layer, installed in lifts, overlain by waste 
 
As there is a leak detection layer in the design of the basal lining system, a sump for the leak 
detection layer is included in the design to collect and extract leachate that may be present.  
ATCW understands the landfill is intended to be operated as a bio-reactor landfill where leachate 
will be recirculated back into the waste mass at a measured rate to promote the generation of 
landfill gas from the waste mass. 
 
The landfill cap design, while not indicated in the Bowman and Associates design drawings, was 
included in Section 3.2 – Capping Landscaping and Aftercare in [Ref 1]. 
 
The proposed landfill cap comprises, from bottom up: 
 


 600mm thick compacted select fill, overlain by 


 1.5mm thick HDPE or LDPE geomembrane liner overlain with a non-woven cushion 
geotextile, overlain by 


 300mm thick drainage layer with a non-woven separation geotextile layer, overlain by 


 1,000mm thick soil/topsoil/mulch layer. 
 
As part of the overall landfill design works, Allan Watson and Associates Pty Ltd (AWA) undertook 
an assessment of the landfill batter stability for the Fernview Landfill (project ref: 0221-veo-003, 
doc ref l001-b) dated 20 October 2010, and specifically assessed two scenarios; 
 


 Final landform – considering the external batters (top of waste) and its overall stability; 
and, 


 Temporary waste batter stability when placed in the cells to assess the waste stability 
based on the proposed liner design. 


 
The AWA assessment concluded that overall final landform with a grade of 5H:1V is ‘generally 
stable for the conditions adopted’.  As for the temporary waste batters, the report indicated that 
‘internal (waste) batter would need to be benched to maintain stable conditions’.  The AWA 
report also assumed appropriate leachate management is implemented at the site because if it is 
not managed, it will affect the stability of the waste batters.   
 
ATCW notes that AWA’s assessment of the final landform did not include the capping soil layers 
or seismic loading.   


3.2 Site Description 


The proposed landfill site (the site) is located at Lot 98 on Wannamal Road South, Cullalla, 
approximately 16km north of the township of Gingin see Figure 1 and [Ref 1].  The proposed 
landfill covers approximately 29 hectares (Ha) located within a site property of approximately 
164 Ha.  The site is currently used for agricultural purposes, including cattle grazing.  There are 
two residential properties located about 1.9km and 2.3km from the site.   
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Figure 1: Approximate Site Location (extract from google maps) 


The Boonanarring Nature Reserve is a large nature reserve and located about 1.5km to the west 
of the site, while the property to the north is a former grazing property that is mainly scrubland.  
Properties located immediately east and south of the site are both grazing properties.   


3.2.1 Geology 


Crisalis International Pty Ltd (Crisalis) provided a hydrogeology report [Ref 2] for the previous 
works approval submission.  In their report, they summarised the site’s stratigraphy in a table, 
extracted and presented in Figure 2. 


 
Figure 2: Extract from Crisalis Report 


 


Site Location 
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The table and report provides a background and understanding of the site’s geology and have 
been utilised in the production of the slope stability models and model soil parameter 
interpretation. 


4 AVAILABLE INFORMATION 


The scope of works described in this report was based on a review of the information provided by 
Fernview Environmental and Global Synthetics.  ATCW wishes to highlight that no new data or 
designs were generated or produced as part of this scope of works.  The stability assessment 
works undertaken relied on the information provided in the following documents and reports: 
 


 DWER’s letter requesting for further information, document reference W6083/2017/1 
dated 28 February 2018; 


 Veolia Environmental Services (VES) Works Approval report dated 21 December 2010; 


 Bowman and Associates reports and drawings comprising; 
o Design drawing set of 18 drawings, drawing number Fern-DA-001 to Fern-DA-018, 


dated 8 September 2015; 
o Decommissioning and Post Closure Management Plan, document reference 150916 


BB Fernview Closure Plan, dated 16 September 2015;  
o Landfill Management Plan, document reference 150916 BB Fernview Landfill 


Management Plan, dated 16 September 2015; 


 Allan Watson and Associates reports and letters comprising;  
o Assessment of Bio-reactor landfill liner integrity report, reference 0221-veo-001 


(r001-c) dated July 2007; 
o Landfill batter stability assessment letter, reference 0221-veo-003, l001-b dated 20 


October 2010 


 Application for Works Approval Report, Ministerial Statements No. 796 and 975 by 
Fernview Environmental dated August 2017; and  


 Interface friction angles between the geosynthetic liners information email from the 
geosynthetic liner supplier, Global Synthetics, dated 22 March 2018.  ATCW notes that the 
materials proposed for the landfill lining works indicated in the design drawing set are 
supplied by Global Synthetics. 


5 SCOPE 


The DWER review of the Works Approval Application identified the landfill batter stability report 
provided by AWA did not provide sufficient information to satisfy DWER’s requirements.  Based on 
this assessment, DWER requested additional works and modelling be undertaken as summarised in 
Schedule 1 attached to their RFI.  The items identified in Schedule 1 are: 
 


 Item A - Updating and re-submitting the stability analysis.  There are six sub-items (A.1 
to A.6) in this category that needs to be addressed.  


 Item B - Side slope stability in relation to the use of 300mm sand/drainage layer and the 
stability of this layer when saturated; and 


 Item C - Stability of leak detection system and GCL performance in the leak detection 
sump.  


 
ATCW’s scope of works included: 
 
Item A – Updating the Stability Analysis 
 
Additional slope stability modelling to model different scenarios including:  
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1. A sensitivity analysis of the assumed interface friction parameters between the landfill 


elements; 
2. Additional modelling incorporating earthquake accelerations (pseudo-static); 
3. Additional modelling of the proposed natural cut slopes and final capping layers 


incorporating static and pseudo-static conditions; and 
4. Additional modelling incorporating an elevated leachate phreatic surface within the 


landfill to model the condition where the leachate collection and extraction system fails. 
 
These additional models present a significant increase on modelled scenarios from the previous 
batter stability assessment undertaken by AWA. 
 
In addition to the modelling, the scope of works includes a discussion on the assumed and 
modelled conditions; the adopted shear strength parameters for each modelled strata; target 
factors of safety (FoS) and justification of acceptable FoS for each model condition; design 
earthquake acceleration and leachate levels. 
 
Item B – Side Slope Stability 
 
As part of Item A, the scope of works includes additional detail on the required geometry, shear 
strength and hydraulic conductivity parameters of the side wall protection and drainage material 
and be incorporated into the slope stability modelling discussed in Item A. 
 
Item C – Stability of the Leakage Detection System 
 
In response to Item C, the scope of works includes additional details and the conceptual design 
specification of the leachate collection aggregate and subsequent cushion and separation 
geotextile conceptual design within the sump of the leakage detection system.  


6 SLOPE STABILITY ANALYSIS 


Slope stability modelling and assessment of the proposed landfill sections was undertaken using 
the computer program SLOPE/W that forms part of the well-known geotechnical analysis software 
package GeoStudio 2012, developed by GEOSLOPE International.  The mathematical model 
adopted in the analysis was Morgenstern-Price. 


6.1 Proposed Landfill Design 


The modelled landfill layout and lining system was based on the proposed Bowman and Associates 
design and presented in the Works Approval Application prepared by Fernview Environmental 
dated 2 August 2017. 
 
The proposed basal and side wall composite lining system and the cap profiles are identified in 
Section 3.1.  The modelled levels, grades and batter anglers have been adopted from the 
drawing package for the proposed Bowman and Associates design included in the Works Approval 
Application.  For model simplicity the intermediate bunds proposed in the design have not been 
included in the model, however, this is considered a conservative approach as the select fill 
comprising these bunds will have higher shear strength than the waste as modelled. 


6.2 Geometry and Topographic Profile 


Two profiles were selected for modelling and are identified in Figure 1, Appendix A. 
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The first, Section A, was modelled based on a typical north-south section of the landfill located 
along the centreline of the final landfill. 
 
The second, Section B, was modelled based on the highest cut slope within the proposed landfill 
excavation. 
 
These two sections are considered representative of other sections through the landfill as the 
proposed batter angles are consistent across the proposed landfill and excavated surface. 


6.3 Stratigraphic Profile 


The stratigraphic profile adopted in the model in the analysis was adopted from the borehole logs 
(drilled by ATA Environmental) and stratigraphy presented in the Crisalis report. 
 
The geology underlying the site as identified was predominantly fine to medium grained, well to 
moderately rounded quartz sands to the depths explored of up to 28m below existing ground 
level.  The sandy soil stratigraphy is expected to underlie the entire site to a depth exceeding the 
proposed excavation depth for the landfill. 
 
The stratigraphic profile adopted for the models are presented graphically in Figure A.1.A, Figure 
B.1.A and Figure C.1.A in Appendix B. 


6.4 Shear Strength Parameters 


The shear strength parameters adopted in the models for the site won, imported soils and waste 
were based on previous modelling and confirmed using: 


 Appendix D of AS4678-2002 Earth Retaining Structures [Ref 4] for the site won and 
natural sand cohesionless soils assessed from the soil descriptions presented in the Crisalis 
report and borehole logs. 


 Typical values for coarse crushed rock for the basal drainage aggregate. 


 Experience with similar compacted sandy clay fill cohesive soils proposed for the select 
fill materials. 


 Experience with similar waste materials, reduced to allow for the additional 
decomposition of the waste in the proposed bioreactor landfill. 


The adopted interface shear strength parameters for the geosynthetic materials is discussed 
further in Section 7.1.1. 
 
The adopted shear strength and soil density parameters used in the models are presented in 
Table 1 and Table 2. 
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Table 1: Adopted Shear Strength Parameters – Drained (Steady State) 


Soil Name 
Phi 


(°) 


Cohesion 


(kPa) 


Unit Weight 


(kN/m3) 


Natural Sand 30deg 30 0 16 


Cap Topsoil 25 2 14 


Coarse Aggregate Drainage 40 0 18 


Lining System 10 or 15 0 10 


Waste 20 0 10 


Select Fill (Sandy Clay) 25 5 18 


Sand Drainage Protection 30 0 16 


 


Table 2: Adopted Shear Strength Parameters – Undrained (Earthquake) 


Soil Name 
Phi 


(°) 


Cohesion 


(kPa) 


Unit Weight 


(kN/m3) 


Natural Sand 30deg 30 0 16 


Cap Topsoil 25 0 14 


Coarse Aggregate Drainage 40 0 18 


Lining System 15 0 10 


Waste 0 50 10 


Select Fill (Sandy Clay) 0 50 18 


Sand Drainage Protection 30 0 16 


6.5 Adopted Groundwater and Leachate Profile 


The adopted groundwater profile used in the model was based on two phreatic profiles.  The first 
is the regional groundwater level indicated in the Crisalis report of approximately RL 144m AHD 
under the landfill footprint; nominally 20 m below the base of the landfill. 
 
In addition, a perched phreatic surface (leachate) was adopted and contained within the landfill 
cells.  Two leachate phreatic surfaces were considered in the modelling.  The first considered the 
leachate level in the base of the landfill cells to the top of the leachate collection aggregate 
layer (coarse aggregate drainage), where the leachate collection layer was fully saturated with 
leachate. 
 
The second considered a more extreme case where the leachate collection and extraction 
systems fail, and the leachate level reaches the crest of the southern cell embankment.  This is 
considered the worst possible case as if the leachate level exceeds this level, the leachate will 
overtop the sidewalls and escape the landfill.  
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6.6 Acceptance Criteria 


For the purposes of the slope stability modelling presented in this report, the target Factor of 
Safety (FoS) against a rotational or translational failure for each model is based on a suitable 
level of safety in accordance with accepted criteria. 
 
The target factor of safety was selected based on the following criteria: 
 


 A FoS of less than 1.0 is considered unstable. 


 A FoS of between 1.0 and 1.1 is considered marginally unstable and is not acceptable for 
any long or short-term conditions. 


 A FoS of between 1.1 and 1.3 is considered quasi-stable with creep likely to occur in the 
upper soils and only acceptable for the short-term condition. 


 A FoS of between 1.3 and 1.5 is considered moderately stable with creep unlikely to 
occur. 


 A FoS of at least 1.5 is considered stable. 
 
For the purpose of this assessment, a FoS of at least 1.5 was adopted for the external landfill 
batters and 1.3 for the internal landfill batters under normal long term static conditions.  The FoS 
was reduced to 1.1 during short-term seismic events using a pseudo-static analysis. 


6.7 Surcharge Loading 


A vertical surcharge load of a maximum of 20kPa was applied at the crest of the steep slope, 
refer Section B and Figure B.1.A, for the cut surface assessment to simulate construction 
equipment used during excavation of the landfill void and construction of the steep slope select 
fill layer.  Whilst this has been assumed for plant equipment, no stockpiling of excavated 
material shall be permitted adjacent to the landfill excavation. 


6.8 Seismic Loading 


To simulate a seismic event in a pseudo static analysis a 1:500-year event ground acceleration 
was applied to the model with a horizontal seismic peak ground acceleration (PGA) of 0.05g and 
vertical seismic acceleration of 0.00g in accordance with AS1170.4 [Ref 3] and AS4678 [Ref 4]. 


In addition to the horizontal acceleration, undrained soil parameters were adopted in the model 
for the cohesive soils due to the short-term loading condition. 


6.9 Models Analysed 


A series of model conditions were analysed representing the possible scenarios for each of the 
two modelled sections. 
 
Table 3 identifies each model and the conditions which have been adopted for each model. 
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Table 3: Models Analysed 


Model Analysis Reference Description 


1 A.1.A Completed landfill with cap installed 


Critical interface of geosynthetic lining system (cap, side wall and 
base) of 15° 


Fully saturated leachate collection system 


2 A.1.B Completed landfill with cap installed 


Critical interface of geosynthetic lining system (cap, side wall and 
base) of 15° 


Leachate phreatic surface to crest of southern cell embankment 


3 A.1.C Completed landfill with cap installed 


Critical interface of geosynthetic lining system (cap, side wall and 
base) of 10° 


Fully saturated leachate collection system 


4 A.1.D Completed landfill with cap installed 


Critical interface of geosynthetic lining system (cap, side wall and 
base) of 10° 


Leachate phreatic surface to crest of southern cell embankment 


5 A.2.A Completed landfill with cap installed 


Critical interface of geosynthetic lining system (cap, side wall and 
base) of 15° 


Fully saturated leachate collection system 


horizontal seismic acceleration of 0.05g 


5 A.2.B Completed landfill with cap installed 


Critical interface of geosynthetic lining system (cap, side wall and 
base) of 15° 


Fully saturated leachate collection system 


horizontal seismic acceleration of 0.05g 


stabilising earthen buttress concept design on southern edge of 
landfill 


6 B.1.A Maximum height excavated surface of landfill void 


Natural soils only 


No perched groundwater 


7 B.2.A Maximum height excavated surface of landfill void 


Natural soils only 


No perched groundwater 


horizontal seismic acceleration of 0.05g 


8 C.1.A Maximum height excavated surface of landfill void 


Proposed lining system installed to full height 


No perched groundwater or leachate 


6.10 Analysis Results 


The results of the modelling for each case are presented in Table 4. The acceptability of the 
factor of safety for each model is discussed in Section 6.6. 
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Table 4: Model Analysed 


Model 
Analysis 


Reference 
FoS 


Acceptable Comment 


1 A.1.A 1.63 Yes A small rotational failure near the toe of the cap due to 
slight steepening of the cap as it intersects the side wall 
embankment 


2 A.1.B 1.46 No Larger rotational failure at a similar location to A.1.A due 
to the significantly elevated leachate phreatic surface.  
Whilst not likely to induce failure, emphasises the need to 
control leachate levels when considering stability (not 
considering seepage from the landfill) 


3 A.1.C 1.63 Yes A small rotational failure the same as A.1.A indicating that 
reducing the critical interface from 15° to 10° does not 
significantly impact this type of failure. 


4 A.1.D 1.48 No Larger rotational failure due to the significantly elevated 
leachate phreatic surface and reduced the critical interface 
from 15° to 10°.  As with A.1.B, whilst not likely to induce 
failure, emphasises the need to control leachate levels 
when considering stability (not considering seepage from 
the landfill) 


5 A.2.A 0.87 No Applying an earthquake acceleration of 0.05g to A.1.A 
results in a significantly lower factor of safety.  This failure 
mode indicates a large rotational and translation failure 
will occur impacting most of the landfill. 


5 A.2.B 1.11 Yes To stabilise A.2.A and increase the FoS, a concept design 
toe buttress was modelled with site won sand.  This 
buttress is of significant size to achieve an appropriate FoS 
for this case, approximately 125m wide and 20m high.  This 
will need to be further assessed and designed in the 
detailed design stage. 


6 B.1.A 1.59 Yes Shallow rotational failures of the cut sand surface are 
indicated in the model.  Additional consideration of this 
case is needed as it is likely that the exposed sands will 
loosen and spall and easily erode due to rainfall or wind. 


7 B.2.A 1.38 Yes Shallow rotational failures of the cut sand surface are 
indicated in the model as with B.1.A with the FoS reduced 
due to the earthquake loading 


8 C.1.A 1.21 No Shallow rotational and translational failures of the sand 
drainage and protection layer overlying the geosynthetics 
indicated.  Additional consideration of veneer stability and 
sliding of the materials is required and discussed further in 
Section 6.11. 


 
The modelling indicates that further consideration of the landfill design and staging is required as 
part of the detailed design including: 
 


 Detailed assessment of the construction materials (soil materials and geosynthetics) and 
their shear strengths and interface shear strengths; 
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 Further and detailed assessment of the earthquake loading condition and detailed 
modelling and design of the stabilising soil buttress along the toe of the cap, including the 
extents requiring stabilisation; and 


 Further consideration and detailed design of the cap and side wall lining, drainage and 
protection system to ensure stability of the layers overlying the lining system.  


6.11 Veneer Stability Analysis 


In addition to the slope stability assessment considering rotational and translational failure of the 
side walls with the lining system installed, a veneer stability assessment was undertaken 
considering the sand drainage and protection layer proposed overlying the geosynthetic 
composite lining system.   
 
The calculations for this assessment are presented as Figures 1, 2 and 3 in Appendix C. 
 
This assessment indicated that constructing the side wall lining system to a maximum vertical lift 
height of 2m (or 6m parallel to the side wall batter) including overlying sand drainage protection 
layer, is marginally unstable (FoS of 1.04) and will likely result in the sand veneer failing and 
slumping.  This FoS is likely to be significantly impacted (to below 1.0) by any rainfall saturation 
or rainfall or wind erosion of the sand layer. 
 
Reducing the lift height to 1m vertically (or 3m parallel to the side wall batter) increases the FoS 
to 1.36 which is considered moderately stable for the short term.  Including a seismic load to this 
case reduces the FoS to 1.14 which is considered suitable for the short-term event only. 
 
This veneer stability assessment indicates that further detailed assessment of the side wall design 
is required during the detailed design stage to ensure appropriate construction lifts are adopted 
or the design is altered to improve stability of this veneer. 







 
 
 
 
 


16 April 2018  Page 12 of 19  


 


Landfill Stability Review 


118061.01.R01_Rev01 


7 DISCUSSION AND RESPONSE TO DWER REQUEST FOR INFORMATION 


7.1 Item A 


7.1.1 Item A.1  


DWER comments;  
 
‘AWA has assumed that the geo-membrane –soil interface will be the critical interface within 
the liner configuration. No justification was provided for this assumption. A critical interface at 
the base of the liner system does not appear to have been considered as no containment will be 
provided in the event of failure. AWA appear to have adopted a friction angle of 15° for the 
critical interface based on a literature review. Based on the experience of the peer-reviewer, it 
is optimistic to assume that all layers within the liner system will have m interface of at least 
15°.’ 
 
ATCW’s review of the Bowman and Associates design drawings for the Fernview Landfill indicated 
that the base and side liner in Drawing Fern-DA-010 identified the different geosynthetic 
components of the composite lignin system with specific materials; 
 


 Carbofol Megafriction (double sided textured) for the primary and secondary HDPE 
geomembrane liner;  


 Secudrain for the drainage geonet;  


 Bentofix BFG 5000 for the GCL; and  


 Profab AS1000 for the geotextile.   
 
These geosynthetic materials are supplied by Global Synthetics (Global Synthetics) in the local 
Australian market.   
 
ATCW contacted Global Synthetics regarding interface friction information related to the design 
and received feedback from the supplier in an email dated 22 March 2018.  In their response, 
Global Synthetics indicated through test data that the critical interface friction for the proposed 
design was between the 2.0mm thick Carbofol Megafriction HDPE geomembrane and clay soil at 
23° under pressures of 50, 100 and 400 kN/m2. 
 
In the information provided by Global Synthetics, the test data indicated interface friction angles 
between the geosynthetic materials, from bottom up, are; 
 


 Carbofol Megafriction - Secudrain - 30° under pressures of 20, 40 and 60 kN/m2; 


 Secudrain - Bentofix BFG 5000 – 28.3° under pressures of 20, 40 and 60 kN/m2; 


 Bentofix BFG 5000 (or equivalent, the Bentofix NSP 4900) - Carbofol Megafriction – 
between 27.3° and 30.7° under pressures of 50, 100 and 400 kN/m2; and 


 Carbofol Megafriction - ProFab AS1000 (or equivalent, the Secutex R 1201) – 34.6° under 
pressures of 20, 40 and 60 kN/m2 


 
The feedback received from the supplier indicated the lowest interface friction to be between 
the geomembrane and a clay soil.  ATCW understands the compacted select fill material for the 
Fernview Landfill is intended to be a sandy clay soil.  As such, ATCW consider AWA’s assumption 
of the interface friction between the geomembrane liner and engineered select fill soil to be the 
lowest in the overall lining system and at angle of 15° to be consistent, and appears to be 
somewhat conservative, considering the supplier feedback. 
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ATCW’s review of an internal database indicated that the interface friction angle of 15° to be 
generally within the range of a textured geomembrane and clay interface, although it should be 
noted that the database does not include the Carbofol Megafriction product that has an asperity 
height of 0.9mm, more than the standard minimum requirements of 0.4mm height texturing 
specified in GRI GM13 (revision 14, dated 6 January 2016) and the clay liner material is likely to 
be highly plastic clay, different from the sandy clay proposed.  
 
ATCW wish to highlight that the interface friction angles between geosynthetic liners and soil, as 
well as other geosynthetic liners, are highly dependent on site specific materials and loading 
conditions.  The assumptions and test information provided by the supplier are only intended to 
be a guide.  Shear box testing during the detailed design stage must be undertaken using site 
derived and specific manufactured materials and surcharge loading to assess the minimum 
interface friction angle between the geosynthetic liners to verify the assumptions made by the 
design consultant.  
 
Slope stability modelling of the completed landfill as discussed in Section 6 also indicated that 
reducing the critical interface shear strength from 15° (Model A.1.A) to 10° (Model A.1.C) did not 
significantly impact the overall stability of the landfill. 


7.1.2 Item A.2 


DWER comments; 
 
‘The modelling by Allan Watson Associates (AWA) has only considered static (i.e. long term) 
loading conditions. Consideration should be given to assessing pseudo-static (earthquake) 
scenarios in accordance with relevant Australian standards as part of the overall stability 
analysis.’ 
 
The modelling presented in this report included pseudo-static models adopting a horizontal 
earthquake acceleration of 0.05g for a 1 in 500-year event in accordance with AS1170.4 [Ref 3] 
and AS4678 [Ref 4].  This modelling (Model A.2.A) indicated significant stability issues (FoS less 
than 0.9) for larger scale rotational and translation failures impacting the majority of the final 
landform with FoS well below 1.0. 
 
To increase the FoS of this case, a concept design buttress was included in the modelling (Model 
A.2.B).  This concept design buttress increased the FoS to greater than 1.1, however, it is a 
significant structure.  ATCW recommends that this buttress is appropriately designed during the 
detailed design phase or alternatives are considered such as reducing the slope angle of the final 
landform.  If the final cap geometry is amended, an updated slope stability analysis is necessary 
to assess the resultant FoS from the design change.   


7.1.3 Item A.3  


DWER comments; 
 
‘Need to determine suitability of parameters used in the model.’  
 
The soil shear strength parameters adopted in the modelling are identified in Section 6.4 and 
have been derived based on a combination of correlations from the available data and experience 
with similar soils or materials.  The interface shear strength parameters for the geosynthetic 
materials are discussed in Section 7.1.1. 
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The shear strength parameters adopted for the natural sandy soils have been derived from the 
borehole logs and soil descriptions provided in the Crisalis report.  The logs indicate that the 
sands are predominantly fine to medium grained, well to moderately rounded, poorly to well 
sorted quartz sand.  Whilst the insitu density has not been identified, it is likely that the sands 
become denser with depth.  Based on this information and using the methodology from Appendix 
D of AS4678-2002 [Ref 4] a conservative friction angle of 30° has been adopted.  The logs also 
indicate that little to no fines (silts and clays) are present, therefore, a purely cohesionless soil 
has been adopted. 


7.1.4 Item A.4  


DWER comments; 
 
‘The modelling by AWA has only assessed failures within the waste material and along the liner 
interface. Consideration should also be given to assessing the stability of the natural cut slopes 
and capping layer under static and pseudo-static conditions. Modelling needs to confirm the 
stability of the slopes.’  
 
Slope stability models of both the excavated or cut batters and the final capping profile have 
been included in the modelling presented in this report. 
 
The stability modelling of the natural cut batters indicates a suitable FoS of greater than 1.5 
(Model B.1.A) under steady state conditions and greater than 1.3 under pseudo-static earthquake 
loading (Model B.2.A), however, this modelling does not account for loss or erosion of the 
exposed cohesionless soils due to loosening, rainfall or wind. 
 
Surficial erosion and slumping of the sand resulting from loosening or exposure to wind or surface 
water runoff can be expected.  The impact of this erosion or slumping is not expected to 
dramatically impact on the stability of the overall slope, however, will continue to occur over 
time if not controlled, reducing the factor of safety of the slope.  The sand subgrade is expected 
to remain exposed in the short to medium term only before being covered by the sandy clay 
select fill.  Once the sands are capped, erosion and loosening of the sand will reduce and any 
erosion impacted areas can be repaid during the construction of the select fill layer.  It is 
recommended that the amount of exposed cut sand surfaces be minimised, and that the 
excavation of the landfill void is undertaken in a staged manner to limit the amount of exposed 
cut faces. 
 
The modelling of the final capped surface (including the proposed geosynthetic capping system) 
indicates a suitable FoS of greater than 1.5 for the steady state condition (Model A.1.A and A.1.C 
for interface friction of 15°) reducing to greater than 1.4 for the steady state condition (Model 
A.1.B and A.1.D for interface friction of 10°).  As discussed in Section 7.1.2, the pseudo-static 
earthquake analysis indicated an unsuitable FoS of less than 0.9 (Model A.2.A), increasing to 1.1 
(A.2.B) when a concept design toe stabilising buttress is included in the model.  It is 
recommended that further design and assessment of the capping system is undertaken as part of 
the detailed design including: 
 


 Design, specification and interface friction testing of the materials for the capping 
system; 


 Additional stability assessment (slope and veneer) of the final capping system and 
overlying soils; and 


 Detailed assessment and design of the stabilising toe buttress, including geometry, extents 
and material specifications. 
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7.1.5 Item A.5 


DWER comments; 
 
‘The presence of leachate is not shown on the stability model or discussed in the accompanying 
report. Assumptions made in the stability model regarding head of leachate assumed during 
operation should be confirmed, particularly noting that leachate will be recirculated during 
operations.’  
 
The leachate levels adopted in the modelling included in this report is discussed in Section 6.5.  
The adoption of a fully saturated leachate collection system for steady state and pseudo-static 
analysis is likely to be conservative, however, may occur in the bio-reactor landfill system in the 
event of failure of the leachate collection and extraction system.  As indicated in previous 
sections, this modelling achieves a suitable FoS under steady state conditions (Models A.1.A and 
A.1.C), and with the inclusion of the stabilising toe buttress a suitable short-term FoS under 
pseudo-static conditions. 
 
The worst-case scenario was also included in the modelling where the leachate level reaches the 
maximum height possible where overtopping of the southern embankment (not recommended and 
would likely be a significant failure of landfill management and system) controls the level of 
leachate within the landfill (Models A.1.B and A.1.D).  The resultant FoS for this condition is 
slightly less than 1.5 indicating a reduced FoS due to the elevated leachate condition, not 
significantly reducing that stability of the landfill, however, not recommended from a stability 
aspect. 


7.1.6 Item A.6 


DWER comments; 
 
‘As recirculation of leachate is planned to be performed throughout the life of the facility, 
consideration should be given to modelling a scenario that accounts for a build-up of pore water 
pressure in the waste and lining system due to failure of the leachate system.’  


 
The modelling as discussed in Section 6 and discussed in Section 7.1.5 assumed a leachate level 
both at full saturation of the 300mm thick leachate collection system and a worst case scenario 
where the leachate level within the landfill is controlled by the crest height of the southern 
embankment.  See Section 7.1.5 for further discussion. 


7.2 Item B 


DWER comment; 
 
‘The Application states that a 300mm thick sand protection / drainage layer will be placed in 
lifts to match waste filling. Limited information has been provided. The stability and suitability 
to the proposed material has not been discussed. Poor drainage within this material could 
increase frictional force at the lining interface.’  
 
The proposed design presented in the Works Approval Application, specifically Drawing Fern-DA-
010, indicates that the side-wall sand protection drainage layer will be constructed in lifts as the 
waste filling progresses, however, the height of these lifts has not been indicated.  The stability 
of this layer was reviewed by slope stability modelling and veneer stability assessment, both 
further discussed in the following paragraphs.  
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Slope stability modelling of this material indicated that when unsaturated, the sand protection 
layer achieves a FoS of approximately 1.2 with shallow rotational failures identified (Model 
C.1.A).  This model does not assess veneer stability or sliding of the sand protection drainage on 
the underlying geosynthetic lining system or loosening and erosion of the sand layers due to wind 
or rainfall.   
 
Additional veneer stability assessment was undertaken as part of the modelling presented in the 
report and is discussed in Section 6.11.  This assessment indicates that to achieve a suitable 
short-term FoS against veneer failure (FoS greater than 1.3 for the short term steady state 
condition and greater than 1.1 for the earthquake condition), the unsupported (by waste) sand 
protection drainage layer must be limited to vertical lift height of 1m (or 3m parallel to the side 
wall batter).  Alternative options for increasing the FoS against veneer failure and subsequent lift 
height could be considered during the detailed design phase, such as decreasing the batter of the 
sand protection drainage layer, including geosynthetic reinforcement or using a material with 
higher shear strength. 
 
In relation to the drainage of the material, due to the free draining nature of the site won sands 
proposed to be used, it is unlikely that this layer will become fully saturated when unsupported 
by the waste.  If this layer becomes saturated when confined by the waste, the waste placed 
against this layer will provide confinement and support, reducing the potential for the sand layer 
to slump. 


7.3 Item C 


DWER comment; 
 
‘Drawings provided indicate that aggregate will be used in the sump of the leakage detection 
system. Inadequate details regarding the composition of the aggregate (material and 
dimensions) and measures proposed to protect the geosynthetic barrier layers have been 
provided. It is also unclear how a stable surface will be created whereby the overlying 
geosynthetic clay liner (GCL) will be placed and function without compromise over the aggregate 
or ‘Secudrain’ drainage layer.  
 
GCLs need to be hydrated to be effective (and could shrink if becoming dehydrated, causing 
cracking and potential failure) and must have intimate contact with overlying and underlying 
layers on a low-permeability foundation.’  
 
Based on ATCW’s experience, typical leachate drainage aggregate material comprises non-
calcareous coarse aggregate with particle size ranging between 20mm and 40mm, with less than 
1% fines, and has a coefficient of permeability of around 1x 10-3 m/s.  Subject to the detailed 
design and detailed assessment of the cushion geotextile, a finer aggregate could be considered 
for the leak detection sump as the expected flow rates within this system are significantly less 
than the leachate collection system within the cell. 
 
Section F in Drawing Fern-DA-012 from the Works Approval Application indicates that a nonwoven 
cushion geotextile will be placed in the sump area, over the secondary geomembrane liner and 
completely wrapping the aggregate within the sump.  Section F also indicates that the Secudrain 
drainage layer terminates at the leak detection sump. 
 
The cushion nonwoven geotextile will be subject to design in the detailed design stage to ensure 
that appropriate protection is given to the geosynthetic lining system including both the GCL and 
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geomembranes.  In addition, it is also recommended that the GCL overlying the geonet (landfill 
base area) and aggregate filled sump is selected such that it is manufactured with a composite 
(nonwoven-woven) carrier and that this side is placed against the geonet or sump to reduce the 
likelihood of bentonite erosion due to potential flow.   
 
Additional consideration is required during the detailed design and during construction staging to 
ensure that the GCL is hydrated with non-leachate (tap water) prior to contact with leachate.  
The amount and method of hydration is critical to ensuring that the GCL becomes hydrated whilst 
controlling swelling of the bentonite by confinement.  Methods to hydrate the GCL could include 
spraying with water prior to the installation of the geomembrane and overlying basal layers, or 
likely a more suitable option would be to flood the leak detection system during construction. 
 
Further to this, additional assessment is required during detailed design stage on the potential 
temperatures at the base of the proposed bioreactor landfill and impact on the GCL and potential 
for the GCL to dry out under elevated temperatures. 


8 CONCLUSIONS & RECOMMENDATIONS 


ATCW has undertaken additional slope stability analysis of the Fernview Landfill design by 
Bowman and Associates and landfill batter stability report by AWA.  The additional assessment 
works was undertaken to address the RFI by DWER.   


8.1 Recommendations 


Based on the additional stability analysis works undertaken, ATCW recommends the following 
works to be undertaken during the detailed design stage: 
 


 Appropriate selection of geosynthetics during the detailed design stage for the landfill, 
specifically, but not limited to the following items; 
o geomembrane liners for the base, side walls and cap – texturing of the 


geomembrane liner, single or double sided textured; 
o Leak detection geonet – the geonet is able to withstand the waste loading (about 


50m deep waste) without affecting its ability to drain leachate, the geonet does 
not damage the geomembrane liner and GCL adjacent to it; 


o GCL – appropriate design and selection of a GCL that is suitable to be left 
unconfined in the short to medium-term and is not susceptible to downslope 
bentonite erosion, including consideration of the GCL carrier geotextile when 
placed over a geonet drainage layer to protect the bentonite in the GCL.  


o Cushion geotextile – appropriate design and selection of the cushion geotextile to 
protect the geomembrane liners under the design surcharge loads so that the 
strain on the geomembrane liner does not exceed the allowable strain limits; 


o General consideration of geosynthetic materials when used in a bio-reactor landfill 
where average temperatures are higher than conventional ‘dry tomb’ landfills.   


 Laboratory direct shear testing works under the expected design conditions to confirm 
and assess the interface friction between the liners using site specific materials for the 
entire lining system be undertaken to validate the assumptions used in this assessment.  
Where there is variation to the interface friction values adopted in the modelling 
presented in the report, the modelling shall be reviewed and reassessed. 


 Further assessment of the site soils including additional boreholes, insitu and laboratory 
testing to confirm the shear strength values adopted in the modelling presented in this 
report. 







 
 
 
 
 


16 April 2018  Page 18 of 19  


 


Landfill Stability Review 


118061.01.R01_Rev01 


 Consideration be given to the stability of the long side walls and the potential need of 
benches to minimise the potential of slope failure as well as erosion protection of these 
slopes before the placement of the lining system; 


 Detailed assessment and design of the stabilising toe buttress, including geometry, 
extents and material specifications. 


 Consideration for an alternate leak detection sump and leachate sump design and 
location. 


9 CLOSURE 


Your attention is drawn to the “Conditions of Report” which appear after the document and 
history page of this report. 
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1.625


 Figure A.1.A


Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     


Name: Cap Topsoil Drained      Unit Weight: 14 kN/m³     Cohesion': 2 kPa     Phi': 25 °     


Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     


Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 15 °     


Name: Waste Drained      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 20 °     


Name: Select Fill (Sandy Clay) Drained      Unit Weight: 18 kN/m³     Cohesion': 5 kPa     Phi': 25 °     


Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     


Title: Fernview Landfill Slope Stability Analysis
File Name: 118061_Sect_A.gsz
Section: North to South
Name: A.1.A Sensitivity Analysis
Method: Morgenstern-Price
Scale: 1:2000
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 Figure A.1.B


Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     


Name: Cap Topsoil Drained      Unit Weight: 14 kN/m³     Cohesion': 2 kPa     Phi': 25 °     


Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     


Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 15 °     


Name: Waste Drained      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 20 °     


Name: Select Fill (Sandy Clay) Drained      Unit Weight: 18 kN/m³     Cohesion': 5 kPa     Phi': 25 °     


Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     


Title: Fernview Landfill Slope Stability Analysis
File Name: 118061_Sect_A.gsz
Section: North to South
Name: A.1.B Sensitivity Analysis - Elevated Leachate Level
Method: Morgenstern-Price
Scale: 1:2000
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 Figure A.1.C


Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     


Name: Cap Topsoil Drained      Unit Weight: 14 kN/m³     Cohesion': 2 kPa     Phi': 25 °     


Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     


Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     


Name: Waste Drained      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 20 °     


Name: Select Fill (Sandy Clay) Drained      Unit Weight: 18 kN/m³     Cohesion': 5 kPa     Phi': 25 °     


Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     


Title: Fernview Landfill Slope Stability Analysis
File Name: 118061_Sect_A.gsz
Section: North to South
Name: A.1.C Sensitivity Analysis
Method: Morgenstern-Price
Scale: 1:2000
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 Figure A.1.D


Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     


Name: Cap Topsoil Drained      Unit Weight: 14 kN/m³     Cohesion': 2 kPa     Phi': 25 °     


Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     


Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     


Name: Waste Drained      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 20 °     


Name: Select Fill (Sandy Clay) Drained      Unit Weight: 18 kN/m³     Cohesion': 5 kPa     Phi': 25 °     


Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     


Title: Fernview Landfill Slope Stability Analysis
File Name: 118061_Sect_A.gsz
Section: North to South
Name: A.1.D Sensitivity Analysis - Elevated Leachate Level
Method: Morgenstern-Price
Scale: 1:2000
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 Figure A.2.A


Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     


Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     


Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 15 °     


Name: Select Fill (Sandy Clay) Undrained      Unit Weight: 18 kN/m³     Cohesion': 50 kPa     Phi': 0 °     


Name: Cap Topsoil Undrained      Unit Weight: 14 kN/m³     Cohesion': 0 kPa     Phi': 25 °     


Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     


Name: Waste Undrained      Unit Weight: 10 kN/m³     Cohesion': 50 kPa     Phi': 0 °     


Title: Fernview Landfill Slope Stability Analysis
File Name: 118061_Sect_A.gsz
Section: North to South
Name: A.2.A Earthquake Analysis
Method: Morgenstern-Price
Scale: 1:2000
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 Figure A.2.B


Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     


Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     


Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 15 °     


Name: Select Fill (Sandy Clay) Undrained      Unit Weight: 18 kN/m³     Cohesion': 50 kPa     Phi': 0 °     


Name: Cap Topsoil Undrained      Unit Weight: 14 kN/m³     Cohesion': 0 kPa     Phi': 25 °     


Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     


Name: Waste Undrained      Unit Weight: 10 kN/m³     Cohesion': 50 kPa     Phi': 0 °     


Title: Fernview Landfill Slope Stability Analysis
File Name: 118061_Sect_A.gsz
Section: North to South
Name: A.2.B Earthquake Analysis
Method: Morgenstern-Price
Scale: 1:2000
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 Figure B.1.A


Name: Natural_Sand_30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     


Title: Fernview Landfill Slope Stability Analysis
File Name: 118061_Sect_B.gsz
Name: B.1.A Cut Surface 30deg
Method: Morgenstern-Price
Scale: 1:2000
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 Figure B.2.A


Name: Natural_Sand_30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     


Title: Fernview Landfill Slope Stability Analysis
File Name: 118061_Sect_B.gsz
Name: B.2.A Cut Surface 30deg Eqh=0.05
Method: Morgenstern-Price
Scale: 1:2000
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 Figure C.1.A


Name: Natural_Sand_30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     


Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     


Name: Lining System (GM/GDN/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 15 °     


Name: Select Fill (Sandy Clay) Drained      Unit Weight: 18 kN/m³     Cohesion': 5 kPa     Phi': 25 °     


Name: Sand Drainage (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     


Title: Fernview Landfill Slope Stability Analysis
File Name: 118061_Sect_B_Internal.gsz
Name: C.1.A Internal Batter Full Height
Method: Morgenstern-Price
Scale: 1:500
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Project Information


Project Name:


Site Address:


Client:


Project Number:


Date:


User:


Calculation of FoS


Active Wedge:


Wa= 24.0 kN


Na= 22.8 kN


Ca= 0.0 kN


Passive Wedge:


Wp= 2.4 kN


C= 0.0 kN


a= 6.8


b= -8


c= 1.1


FoS= 1.04


Note:


(Note: for uniform cover soil thickness the input value of w = b )


thickness of cover soil at top (crest) of the slope = hc = 0.30 m


thickness of cover soil along the bottom of the site = D = 0.30 m


soil slope angle beneath the geomembrane = b = 18.4 ° = 0.32 (rad.)


finished cover soil slope angle = w = 18.4 ° = 0.32 (rad.)


length of slope measured along the geomembrane = L = 6.0 m


y2= 0.00 (m)


y1= 0.32 (m)


(w+b)/2= 0.322 (rad.)


(= 18.4 °)


unit weight of the cover soil = g = 16 kN/m
3


friction angle of the cover soil = f = 30 ° = 0.52 (rad.)


cohesion of the cover soil = c = 0.0 kN/m
2


interface friction angle between cover soil and geomembrane = d = 15 ° = 0.26 (rad.)


adhesion between cover soil and geomembrane = ca = 0 kN/m
2


seismic coefficient = Cs = 0.00 g (see up for calculation)


shaded fields are for input


Cover Soil Stability Analysis


Uniform and/or Tapered Cover Soil


Fernview Landfill Sidewall Stability


Wannamal Road South, Cullalla, WA


FERNVIEW ENVIRONMENTAL PTY LTD
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Project Information


Project Name:


Site Address:


Client:


Project Number:


Date:


User:


Calculation of FoS


Active Wedge:


Wa= 9.6 kN


Na= 9.1 kN


Ca= 0.0 kN


Passive Wedge:


Wp= 2.4 kN


C= 0.0 kN


a= 2.7


b= -4


c= 0.4


FoS= 1.36


Note:


(Note: for uniform cover soil thickness the input value of w = b )


thickness of cover soil at top (crest) of the slope = hc = 0.30 m


thickness of cover soil along the bottom of the site = D = 0.30 m


soil slope angle beneath the geomembrane = b = 18.4 ° = 0.32 (rad.)


finished cover soil slope angle = w = 18.4 ° = 0.32 (rad.)


length of slope measured along the geomembrane = L = 3.0 m


y2= 0.00 (m)


y1= 0.32 (m)


(w+b)/2= 0.322 (rad.)


(= 18.4 °)


unit weight of the cover soil = g = 16 kN/m
3


friction angle of the cover soil = f = 30 ° = 0.52 (rad.)


cohesion of the cover soil = c = 0.0 kN/m
2


interface friction angle between cover soil and geomembrane = d = 15 ° = 0.26 (rad.)


adhesion between cover soil and geomembrane = ca = 0 kN/m
2


seismic coefficient = Cs = 0.00 g (see up for calculation)


9/04/2018


SMS


shaded fields are for input


Cover Soil Stability Analysis


Uniform and/or Tapered Cover Soil


Fernview Landfill Sidewall Stability


Wannamal Road South, Cullalla, WA


FERNVIEW ENVIRONMENTAL PTY LTD
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Project Information


Project Name:


Site Address:


Client:


Project Number:


Date:


User:


Calculation of FoS


Active Wedge:


Wa= 9.6 kN


Na= 9.1 kN


Ca= 0.0 kN


Passive Wedge:


Wp= 2.4 kN


C= 0.0 kN


a= 3.3


b= -4


c= 0.4


FoS= 1.14


Note:


(Note: for uniform cover soil thickness the input value of w = b )


thickness of cover soil at top (crest) of the slope = hc = 0.30 m


thickness of cover soil along the bottom of the site = D = 0.30 m


soil slope angle beneath the geomembrane = b = 18.4 ° = 0.32 (rad.)


finished cover soil slope angle = w = 18.4 ° = 0.32 (rad.)


length of slope measured along the geomembrane = L = 3.0 m


y2= 0.00 (m)


y1= 0.32 (m)


(w+b)/2= 0.322 (rad.)


(= 18.4 °)


unit weight of the cover soil = g = 16 kN/m
3


friction angle of the cover soil = f = 30 ° = 0.52 (rad.)


cohesion of the cover soil = c = 0.0 kN/m
2


interface friction angle between cover soil and geomembrane = d = 15 ° = 0.26 (rad.)


adhesion between cover soil and geomembrane = ca = 0 kN/m
2


seismic coefficient = Cs = 0.05 g (see up for calculation)


9/04/2018


SMS


shaded fields are for input


Cover Soil Stability Analysis


Uniform and/or Tapered Cover Soil with Earthquake Loading


Fernview Landfill Sidewall Stability


Wannamal Road South, Cullalla, WA


FERNVIEW ENVIRONMENTAL PTY LTD
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Figure 3
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Date 17 October 2018 


 


 


Fernview Environmental; 


Unit 1/48 Kelvin Road, 


Maddington, WA 6109 


 


 
 


Dear Richard, 


 


SUBJECT: FERNVEIW LANDFILL STABILITY ANALYSIS 


1 TOE BUTTRESS SLOPE STABILITY ANALYSIS 


ATC Williams Pty Ltd (ATCW) undertook slope stability assessment of the Fernview Landfill after 
the landfill footprint was re-located a small distance to accommodate the need for a stabilising toe 
buttress.  The stability analysis of the proposed landfill sections was conducted using the SLOPE/W 
software [Ref. 1], utilising the Morgenstern-Price method.  These works were conducted in 
accordance with Task 3 described in the ATCW proposal reference 118061.03.P01_Rev2, dated 29 
August 2018.   


1.1 Methodology 


The modelled landfill layout and lining system was based on the proposed Bowman and Associates 
design and presented in the Works Approval Application prepared by Fernview Environmental dated 
2 August 2017.   
 
The proposed landfill design was analysed for the following cases; 
 


• Long Term Static Stability  


• Seismic Loading (Pseudo-Static Analysis) 
 
The shear strength parameters adopted in the models for the site won, imported soils and waste 
were based on previous modelling and confirmed using: 


• Appendix D of AS4678-2002 Earth Retaining Structures [Ref 3] for the site won and natural 
sand cohesionless soils assessed from the soil descriptions presented in the Crisalis report 
and borehole logs. 


• Typical values for coarse crushed rock for the basal drainage aggregate. 


• Experience with similar compacted sandy clay fill cohesive soils proposed for the select fill 
materials. 


• Experience with similar waste materials, reduced to allow for the additional decomposition 
of the waste in the proposed bioreactor landfill. 



http://www.atcwilliams.com.au/
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The Long Term Static Stability of the landfill refers to the structures capacity to support the 
weight of the contained material as well as its self-weight. Drained parameters were adopted for 
the modelling works.   
 
To simulate a seismic event in a pseudo static analysis, a 1 in 500-year event ground acceleration 
was applied to the model. This corresponds to a horizontal seismic peak ground acceleration (PGA) 
of 0.05g and vertical seismic acceleration of 0.00g, in accordance with AS1170.4 [Ref. 2] and 
AS4678 [Ref. 3]. 
 
In addition to the horizontal acceleration, undrained soil parameters were adopted in the model 
for the cohesive soils due to the short-term loading condition. 


1.2 Design Sections 


Three profiles through the landfill, shown in 0, were selected for the stability assessment works.   
• Section A, shown in 0, starts from the south-west corner through the centre of the landfill 


(highest point of the landfill), to the north-west corner, that includes the deepest cut 
profile into the natural surface to form the landfill void. 


• Section B, shown in 0, was modelled on a typical north -south section of the landfill, 
located along the centreline of the landfill.  


• Section C, shown in 0, starts from the south-east corner to the north-west corner of the 
landfill and represents the longest landfill slope across the landform. 


1.3 Sub-surface Profile 


The sub-surface soil conditions adopted for this analysis were similar to that used in the original 
landfill stability assessment [Ref. 4]. The underlying geology was assumed to be predominantly 
fine to medium grained sand, well to moderately rounded quartz, and to a depth exceeding the 
proposed excavation depth of the landfill.   


1.4 Material Parameters 


The material parameters adopted for the stability analysis is consistent with those used in the 
original landfill stability assessment. The numerical values for each material are summarised in 
Section 6.4 of the Fernview Landfill Stability Review and Assessment [Ref. 4]. 


1.5 Groundwater and Leachate Profile 


The groundwater profile adopted in modelling is similar to that used in the original landfill stability 
assessment [Ref. 4]. This consists of the regional groundwater table located at approximately  
RL 144m, and a perched phreatic surface generated from the leachate water within the landfill 
contained by the landfill excavation.  
 
For this assessment, ATCW also assessed elevated leachate levels within the waste mass, as 
requested by DWER. This case considers leachate levels building up within the waste mass and 
reaching the crest of the southern cell embankment, fully saturating the waste material up to that 
level. 


1.6 Acceptance Criteria 


For the purposes of the slope stability modelling, the target Factor of Safety (FoS) against a 
rotational or translational failure for each model is based on a suitable level of safety in 
accordance with accepted criteria. 
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The target factor of safety was selected based on the following criteria: 
 


• A FoS of less than 1.0 is considered unstable. 


• A FoS of between 1.0 and 1.1 is considered marginally unstable and is not acceptable for 
any long or short-term conditions. 


• A FoS of between 1.1 and 1.3 is considered quasi-stable with creep likely to occur in the 
upper soils and only acceptable for the short-term condition. 


• A FoS of between 1.3 and 1.5 is considered moderately stable with creep unlikely to occur. 


• A FoS of at least 1.5 is considered stable. 


 
For the purpose of this assessment, the following minimum Factors of Safety were adopted; 
 


• Long Term Static Stability – FoS > 1.5 


• Pseudo-Static Seismic Stability – FoS > 1.1 


1.7 Stability Analysis Results 


The results of the stability modelling are summarised in TABLE 1 
 


TABLE 1 
SUMMARY OF STABILITY ANALYSIS 


Section Stability Case Factor of Safety Acceptable Figure No. 


A 


Long Term Static, No Buttress  1.84 Yes 1 


Pseudo-Static Seismic, No Buttress 1.17 Yes 2 


Pseudo-Static Seismic, with Buttress 1.26 Yes 3 


B 


Long Term Static, No Buttress 1.37 No 4 


Pseudo-Static Seismic, No Buttress 0.91 No 5 


Long Term Static, with Buttress 1.76 Yes 6 


Pseudo-Static Seismic, with Buttress 1.12 Yes 7 


C 


Long Term Static, No Buttress 1.63 Yes 8 


Pseudo-Static Seismic, No Buttress 0.99 No 9 


Pseudo-Static Seismic, with Buttress 1.20 Yes 10 
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1.7.1 Discussion 


The modelling indicated Section B was the most critical of the three sections assessed, with both 


the Long Term Static and pseudo-static conditions not meeting the minimum required FoS without 


a toe buttress.  Using the toe buttress design from the previous ATCW study, outlined in [Ref. 4], 


as a starting point, the current works indicated a marginally smaller toe buttress (from about 63m 


to about 55m wide at the base) was required to provide the required ballast to stabilise the waste 


mass at the new landfill footprint location.  The minimum buttress size required for Section B was 


approximately 29m high, about 55m wide at the base and 60m wide at the crest for the sections 


assessed.  The buttress extends up to approximately RL 203m.   


 


The buttress design for Section A indicated a lower buttress height, of approximately 11m high, 


was required due to the higher existing ground elevation at that location.  The buttress maintained 


similar base width of about 53m but wider crest of about 73m.   


 


The buttress design for Section C was generally consistent with the design for Section B, with a 
slightly shallower grade of 5H:1V compared to the 4.5H:1V for Section C.   
 
Based on the stability assessment works undertaken (refer Section B in Drawing 3), it appears that 
the buttress will not be required until at least after the filling of Cells 3 and 4, possibly longer.  
However, ATCW recommends that a detailed stability assessment be undertaken in the future to 
assess when the buttress is required and subsequent staging of the construction of the buttress.  
This detailed assessment would preferably be undertaken before Cell 4 is filled, but this timing can 
be reviewed later in the future.  


2 INDICATIVE TOE BUTTRESS EXTENT AND MATERIALS 


Based on the stability works described in Section 1, ATCW prepared an indicative toe buttress 
design that extends approximately from the south-east corner of the landfill to the south-west 
corner of the landfill.  The extent of the buttress was based on the cross-sections (Sections A to C) 
assessing the stability of the waste mass under long term static conditions and short term pseudo-
static conditions.  
 
It is noted that the geometry of the toe buttress varies from Sections A to C.  This variation is 
primarily due to the geometry of the landfill, excavation of the landfill void and the existing 
ground conditions directly adjacent to the landfill footprint.   
 
The stability analysis assumed the buttress would be constructed using materials excavated to 
form the void of the landfill.  If different materials are proposed for the construction of the 
buttress, additional stability analysis should be undertaken to review the stability of the waste 
mass.    


3 FUTURE DESIGN CONSIDERATIONS  


The works undertaken in this report assessed the waste mass stability under pseudo-static 
conditions and the requirement, including size, of a buttress to stabilise the waste mass.  ATCW 
notes there are future considerations that will need to be considered prior to the construction of 
the buttress.  These considerations include, but are not limited to, the following items; 


• Accessibility of construction vehicles along the crest of the buttress; 


• The design of the landfill cap and its interface with the buttress design; 


• Stormwater management on the buttress and the need to shed stormwater away from the 
buttress and not let it soak and/or infiltrate into the buttress and saturate it.  Further 
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stormwater management consideration includes an assessment for a need for subsoil 
drainage system to drain infiltrated stormwater so that it is allowed to drain away from the 
buttress and not saturate it.   


• Selection of appropriate vegetation for the buttress to minimise erosion of the buttress 
materials and stormwater.  


• Development of an inspection and management plan, as part of the landfill’s Rehabilitation 
Plan, to manage waste settlement and remedial works required to repair the buttress at 
these locations.   


4 CLOSING  


Please do not hesitate to contact the undersigned if you have any questions.  
 


Yours sincerely, 


 


 


 


 


 


ALEXANDER CAMPBELL      FOOK CHI SOO 


Engineer        Senior Engineer 


ATC Williams Pty Ltd       ATC Williams Pty Ltd 


 


 
ATTACHMENTS: 


 


Drawing 1 General Layout Plan 


Drawing 2 Section A 


Drawing 3 Section B 


Drawing 4 Section C 


Figures 1 – 10: Figures for Stability Analysis  
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FERNVIEW ENVIRONMENTAL PTY LTD


FERNVIEW LANDFILL


LANDFILL RE-DESIGN STABILITY ASSESSMENT


Section A - Long Term Static Stability -  No Buttress


Date: 17/10/2018 Job No: 118061.05 FIGURE 1www.atcwilliams.com.au


1.840


File Name: Section A.gsz
Directory : K:\Projects\118\118061 Fernv iew Landf ill\05 Landf ill re-design\Data and Calcs\SlopeW\
Name: Static Long Term - No Bund + elev ated Leachate


Horz Seismic Coef.: 


Name: Natural Sand 30deg      Model: Mohr-Coulomb      Unit Weight:  16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     Piezometric Line: 1      
Name: Cap Topsoil Drained      Model: Mohr-Coulomb      Unit Weight: 14 kN/m³     Cohesion': 2 kPa     Phi': 25 °     Piezometric Line: 1      
Name: Coarse Aggregate Drainage (DR/UD)      Model: Mohr-Coulomb      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi':  40 °     Piezometric Line: 1      
Name: Lining Sy stem (GM/GTX/GCL) (DR/UD)      Model: Mohr-Coulomb      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     Piezometric Line: 1      
Name: Waste Drained      Model: Mohr-Coulomb      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 20 °     Piezometric Line: 1      
Name: Select Fill (Sandy Clay ) Drained      Model:  Mohr-Coulomb      Unit Weight: 18 kN/m³     Cohesion':  5 kPa     Phi': 25 °     Piezometric Line: 1      
Name: Sand Drainage Protection (DR/UD)      Model: Mohr-Coulomb      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     Piezometric Line: 1      
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K:\Projects\118\118061 Fernview Landfill\05 Landfill re-design\Data and Calcs\SlopeW\Results summary.xlsx  Sect A - LT, No bund







Date: 17/10/2018 Job No: 118061.05 FIGURE 2


FERNVIEW ENVIRONMENTAL PTY LTD


FERNVIEW LANDFILL


LANDFILL RE-DESIGN STABILITY ASSESSMENT


Section A - Pseudo-Static Stability -  No Buttress


www.atcwilliams.com.au


1.174


File Name: Section A.gsz
Directory : K:\Projects\118\118061 Fernv iew Landf ill\05 Landf ill re-design\Data and Calcs\SlopeW\
Name: Pseudo Stat ic - No Bund + elev ated Leachate


Horz Seismic Coef.: 0.05


Name: Natural Sand 30deg      Model: Mohr-Coulomb      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     Piezometric Line: 1      
Name: Coarse Aggregate Drainage (DR/UD)      Model: Mohr-Coulomb      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     Piezometric Line: 1      
Name: Lining Sy stem (GM/GTX/GCL) (DR/UD)      Model: Mohr-Coulomb      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     Piezometric Line: 1      
Name: Select Fill (Sandy  Clay ) Drained      Model: Mohr-Coulomb      Unit Weight: 18 kN/m³     Cohesion': 5 kPa     Phi': 25 °     Piezometric Line: 1      
Name: Select Fill (Sandy  Clay ) Undrained      Model: Mohr-Coulomb      Unit  Weight: 18 kN/m³     Cohesion': 50 kPa     Phi': 0 °     Piezometric Line: 1      
Name: Cap Topsoil Undrained      Model: Mohr-Coulomb      Unit Weight: 14 kN/m³     Cohesion': 0 kPa     Phi': 25 °     Piezometric Line: 1      
Name: Sand Drainage Protection (DR/UD)      Model: Mohr-Coulomb      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     Piezometric Line: 1      
Name: Waste Undrained      Model: Mohr-Coulomb      Unit  Weight: 10 kN/m³     Cohesion': 50 kPa     Phi': 0 °     Piezometric Line: 1      
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Date: 17/10/2018 Job No: 118061.05 FIGURE 3


FERNVIEW ENVIRONMENTAL PTY LTD


FERNVIEW LANDFILL


LANDFILL RE-DESIGN STABILITY ASSESSMENT


Section A - Pseudo-Static Stability -  With Buttress


www.atcwilliams.com.au


1.255


File Name: Section A.gsz
Directory: K:\Projects\118\118061 Fernview Landfill \05 Landfill  re-design\Data and Calcs\SlopeW\
Name: Pseudo Static - Bund


Horz Seismic Coef.: 0.05


Name: Natural  Sand 30deg      Model: Mohr-Coulomb      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi ': 30 °     Piezometric Line: 1      
Name: Coarse Aggregate Drainage (DR/UD)      Model: Mohr-Coulomb      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     Piezometric Line: 1      
Name: Lining System (GM/GTX/GCL) (DR/UD)      Model: Mohr-Coulomb      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     Piezometric Line: 1      
Name: Select Fil l  (Sandy Clay) Drained      Model: Mohr-Coulomb      Unit Weight: 18 kN/m³     Cohesion': 5 kPa     Phi ': 25 °     Piezometric Line: 1      
Name: Select Fil l  (Sandy Clay) Undrained      Model: Mohr-Coulomb      Unit Weight: 18 kN/m³     Cohesion': 50 kPa     Phi': 0 °     Piezometric Line: 1      
Name: Cap Topsoil  Undrained      Model: Mohr-Coulomb      Unit Weight: 14 kN/m³     Cohesion': 0 kPa     Phi ': 25 °     Piezometric Line: 1      
Name: Sand Drainage Protection (DR/UD)      Model: Mohr-Coulomb      Uni t Weight: 16 kN/m³     Cohesion': 0 kPa     Phi ': 30 °     Piezometric Line: 1      
Name: Waste Undrained      Model : Mohr-Coulomb      Unit Weight: 10 kN/m³     Cohesion': 50 kPa     Phi': 0 °     Piezometric Line: 1      
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Date: 17/10/2018 Job No: 118061.05 FIGURE 4


FERNVIEW ENVIRONMENTAL PTY LTD


FERNVIEW LANDFILL


LANDFILL RE-DESIGN STABILITY ASSESSMENT


Section B - Long Term Static Stability -  No Buttress


www.atcwilliams.com.au


1.365


File Name: Section B.gsz
Directory: K:\Projects\118\118061 Fernview Landfill\05 Landfill re-design\Data and Calcs\SlopeW\
Name: Static Long Term - No Bund + Elevated Leachate


Horz Seismic Coef.: 


Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Cap Topsoil Drained      Unit Weight: 14 kN/m³     Cohesion': 2 kPa     Phi': 25 °     
Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     
Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     
Name: Waste Drained      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 20 °     
Name: Select Fill (Sandy Clay) Drained      Unit Weight: 18 kN/m³     Cohesion': 5 kPa     Phi': 25 °     
Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
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Date: 17/10/2018 Job No: 118061.05 FIGURE 5


FERNVIEW ENVIRONMENTAL PTY LTD


FERNVIEW LANDFILL


LANDFILL RE-DESIGN STABILITY ASSESSMENT


Section B - Pseudo-Static Stability -  No Buttress


www.atcwilliams.com.au


0.907
File Name: Section B.gsz
Directory: K:\Projects\118\118061 Fernview Landfill\05 Landfill re-design\Data and Calcs\SlopeW\
Name: Pseudo Static - No Bund + Elevated Leachate


Horz Seismic Coef.: 0.05


Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     
Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     
Name: Select Fill (Sandy Clay) Undrained      Unit Weight: 18 kN/m³     Cohesion': 50 kPa     Phi': 0 °     
Name: Cap Topsoil Undrained      Unit Weight: 14 kN/m³     Cohesion': 0 kPa     Phi': 25 °     
Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Waste Undrained      Unit Weight: 10 kN/m³     Cohesion': 50 kPa     Phi': 0 °     
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Date: 17/10/2018 Job No: 118061.05 FIGURE 6


FERNVIEW ENVIRONMENTAL PTY LTD


FERNVIEW LANDFILL


LANDFILL RE-DESIGN STABILITY ASSESSMENT


Section B - Long Term Static Stability -  With Buttress


www.atcwilliams.com.au


1.762


File Name: Section B.gsz
Directory: K:\Projects\118\118061 Fernview Landfil l\05 Landfil l re-design\Data and Calcs\SlopeW\
Name: Static long term - Bund to pass (4)


Horz Seismic Coef.: 0


Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion' : 0 kPa     Phi' : 30 °     
Name: Cap Topsoil Drained      Unit Weight: 14 kN/m³     Cohesion': 2 kPa     Phi': 25 °     
Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     
Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     
Name: Waste Drained      Unit Weight: 10 kN/m³     Cohesion' : 0 kPa     Phi' : 20 °     
Name: Select Fill (Sandy Clay) Drained      Unit Weight: 18 kN/m³     Cohesion': 5 kPa     Phi': 25 °     
Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
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Date: 17/10/2018 Job No: 118061.05 FIGURE 7


FERNVIEW ENVIRONMENTAL PTY LTD


FERNVIEW LANDFILL


LANDFILL RE-DESIGN STABILITY ASSESSMENT


Section B - Pseudo-Static Stability -  With Buttress


www.atcwilliams.com.au


1.120


File Name: Section B.gsz
Directory: K:\Projects\118\118061 Fernview Landfill\05 Landfill re-design\Data and Calcs\SlopeW\
Name: Pseudo Static -  Bund to pass (4)


Horz Seismic Coef.: 0.05


Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion' : 0 kPa     Phi' : 30 °     
Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     
Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     
Name: Select Fill (Sandy Clay) Undrained      Unit Weight: 18 kN/m³     Cohesion' : 50 kPa     Phi' : 0 °     
Name: Cap Topsoil Undrained      Unit Weight: 14 kN/m³     Cohesion' : 0 kPa     Phi': 25 °     
Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Waste Undrained      Unit Weight: 10 kN/m³     Cohesion': 50 kPa     Phi': 0 °     
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Date: 17/10/2018 Job No: 118061.05 FIGURE 8


FERNVIEW ENVIRONMENTAL PTY LTD


FERNVIEW LANDFILL


LANDFILL RE-DESIGN STABILITY ASSESSMENT


Section C - Long Term Static Stability -  No Buttress


www.atcwilliams.com.au


1.633


File Name: Section C.gsz
Directory: K:\Projects\118\118061 Fernview Landfill\05 Landfill re-design\Data and Calcs\SlopeW\
Name: Static Long Term - No Bund + Elevated leachate


Horz Seismic Coef.: 


Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi' : 30 °     
Name: Cap Topsoil Drained      Unit Weight: 14 kN/m³     Cohesion': 2 kPa     Phi': 25 °     
Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     
Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     
Name: Waste Drained      Unit Weight: 10 kN/m³     Cohesion' : 0 kPa     Phi': 20 °     
Name: Select Fill (Sandy Clay) Drained      Unit Weight: 18 kN/m³     Cohesion': 5 kPa     Phi': 25 °     
Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
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Date: 17/10/2018 Job No: 118061.05 FIGURE 9


FERNVIEW ENVIRONMENTAL PTY LTD


FERNVIEW LANDFILL


LANDFILL RE-DESIGN STABILITY ASSESSMENT


Section C - Pseudo-Static Stability -  No Buttress


www.atcwilliams.com.au


0.987


File Name: Section C.gsz
Directory: K:\Projects\118\118061 Fernview Landfill\05 Landfill re-design\Data and Calcs\SlopeW\
Name: Pseudo Static - No Bund + Elevated leachate


Horz Seismic Coef.: 0.05


Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi' : 30 °     
Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     
Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     
Name: Select Fill (Sandy Clay) Undrained      Unit Weight: 18 kN/m³     Cohesion': 50 kPa     Phi' : 0 °     
Name: Cap Topsoil Undrained      Unit Weight: 14 kN/m³     Cohesion': 0 kPa     Phi': 25 °     
Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Waste Undrained      Unit Weight: 10 kN/m³     Cohesion': 50 kPa     Phi': 0 °     
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Date: 17/10/2018 Job No: 118061.05 FIGURE 10


FERNVIEW ENVIRONMENTAL PTY LTD


FERNVIEW LANDFILL


LANDFILL RE-DESIGN STABILITY ASSESSMENT


Section C - Pseudo-Static Stability -  With Buttress


www.atcwilliams.com.au


1.201


File Name: Section C.gsz
Directory: K:\Projects\118\118061 Fernview Landfill\05 Landfill re-design\Data and Calcs\SlopeW\
Name: Pseudo Static - Bund to Pass (4)


Horz Seismic Coef.: 0.05


Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     
Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     
Name: Select Fill (Sandy Clay) Undrained      Unit Weight: 18 kN/m³     Cohesion': 50 kPa     Phi': 0 °     
Name: Cap Topsoil Undrained      Unit Weight: 14 kN/m³     Cohesion': 0 kPa     Phi': 25 °     
Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Waste Undrained      Unit Weight: 10 kN/m³     Cohesion': 50 kPa     Phi': 0 °     
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ID Task Name Start Finish Duration
9/11/18 1/1/19


9/11/18 1/12/18 1/1/19 1/2/19


1 Roads Upgrade Design 9/11/18 1/3/19 81.0 d.


2 Meet Shire of Gingin 9/11/18 9/11/18 0.0 d.


3 RFP 12/11/18 3/12/18 15.5 d.


4 RFP Issuance 12/11/18 12/11/18 0.0 d.


5 Notification of acceptance 12/11/18 14/11/18 3.0 d.


6 Proposal Submission 15/11/18 23/11/18 7.0 d.


7 Selection of top bidders 26/11/18 28/11/18 3.0 d.


8 Contract Award 29/11/18 3/12/18 2.0 d.


9 Roads Upgrade Design 4/12/18 1/3/19 64.0 d.


10 Preliinaries 4/12/18 15/1/19 31.0 d.


11 Survey 4/12/18 24/12/18 15.0 d.


12 Geotechnical Investig 4/12/18 24/12/18 15.0 d.


13 Traffic Impact Assess 4/12/18 11/12/18 6.0 d.


14 Shire and MRWA Appr        12/12/18 21/12/18 8.0 d.


15 Shire and MRWA Appr   7/1/19 15/1/19 7.0 d.


16 Design Work 17/12/18 1/3/19 55.0 d.


17 Pavement 17/12/18 21/12/18 5.0 d.


18 Pavement 3/1/19 4/1/19 2.0 d.


19 Drainage 17/12/18 21/12/18 5.0 d.


20 Drainage 3/1/19 4/1/19 2.0 d.


21 Roads and Junc design 3/1/19 1/2/19 22.0 d.


22 Detailed Drawings 17/1/19 15/2/19 22.0 d.


24 Documentations 25/1/19 15/2/19 16.0 d.


24 Shire and MRWA Appr 18/2/19 1/3/19 10.0 d.


Fernview Landfill - Roads Upgrade - Design and Documentation Timeline 












ID Task Name Start Finish Duration
1/10/18 1/1/19 1/1/20


1/10/18 1/1/19 1/4/19 1/7/19 1/10/19 1/1/20


1 Fernview Landfill 1/10/18 24/1/20 345.0 d.


2 Preliminaries 1/10/18 31/1/19 89.0 d.


3 Design Info 1/10/18 16/11/18 35.0 d.


4 Works Approval 19/11/18 21/12/18 25.0 d.


5 Contract Document 30/10/18 20/12/18 38.0 d.


6 Clearing Permit 7/1/19 31/1/19 18.5 d.


7 Design and Tender 12/11/18 10/4/19 108.0 d.


8 Tender for Design 12/11/18 3/12/18 16.0 d.


9 Landfill & Infrastructure 12/11/18 23/11/18 10.0 d.


10 Roads 12/11/18 3/12/18 16.0 d.


11 Design Documentation 26/11/18 1/3/19 70.0 d.


12 Landfill & Infrastructure 26/11/18 30/1/19 48.0 d.


13 Roads 4/12/18 1/3/19 64.0 d.


14  Tender for Construction 1/2/19 10/4/19 49.0 d.


16 Roads 4/3/19 28/3/19 19.0 d.


17 Roads Contract Award 29/3/19 10/4/19 9.0 d.


18 Landfill 1/2/19 22/2/19 15.5 d.


19 Landfill Contract Award 22/2/19 28/2/19 4.0 d.


20 Construction 1/2/19 24/1/20 256.0 d.


21 Landfill & Infrastructure 1/2/19 20/8/19 143.0 d.


22 Site Mobilisation 1/3/19 14/3/19 10.0 d.


23 Procurements 1/2/19 18/6/19 98.0 d.


24 Site Clearing 1/3/19 29/3/19 21.0 d.


25 Civil Works 15/3/19 16/7/19 88.0 d.


26 Infrastructure Works 19/6/19 6/8/19 35.0 d.


27 Commissioning 12/8/19 20/8/19 7.0 d.


28 Roads 11/4/19 24/1/20 207.0 d.


29 Site Mobilisation 11/4/19 19/4/19 7.0 d.


30 Roads Upgrade 22/4/19 24/1/20 200.0 d.


Fernview Landfill - Project Delivery Timeline
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Introduction & Background 
 
Fernview Environmental Pty Ltd (FE) is accepting proposals in response to this Request for 
Proposal (RFP) in order to find a qualified source to provide the design of upgrades for the 
nominated roads and intersections (the Project).  
 
The objective of the RFP is to locate a source that will provide the best overall value to FE. While 
price is a significant factor, other criteria will also form the basis of our award decision, as more 
fully described in the Evaluation Factors section below. 
 


 


Submission Guidelines & Requirements 
 
The following submission guidelines & requirements apply to this Request for Proposal: 
 


1. Only qualified individuals or firms with prior experience on projects such as this should 
submit proposals in response to the RFT. 
 


2. Bidders intent on submitting a proposal should so notify the representative identified on 
the cover page no later than 14 November 2018. 
 


3. Bidders must list at least 2 projects that are substantially similar to this project as part of 
their response, including references for each. Examples of work should be provided as 
well. 


 
4. Bidders must inform themselves about the current condition of the Haulage Roads 


including their length, services, intersections, pavements, kerbs, etc. 
 


5. A technical proposal must provide an overview of the proposed solution as well as 
resumes of all key personnel performing the work. In addition, the technical proposal 
should provide a proposed schedule of deliverables and milestones, as applicable. 
 


6. A price proposal should indicate the overall fixed price for the project as well as hourly 
rates and an estimated total number of hours, should FE decide to award a contract on 
an hourly rate basis. 
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7. Proposals must be signed by a representative that is authorized to commit bidder’s 
company. 
 


8. If you have a standard set of terms and conditions, please submit them with your 
proposal. All terms and conditions will be subject to negotiation. 
 


9. Proposals must be received prior to 23 November 2018 to be considered. 
 


10. Proposals must remain valid for a period of 60 days. 
 


11. FE anticipates selecting to its absolute discretion at least two individuals or firms to have 
more in-depth discussions with and will make an award to one of these “down-selected” 
individuals or firms. 


 


 


Project Description 
 


Background 
 
FE is the proponent under the Ministerial Statement No 1073 (MS) for the construction of a class 
II landfill on Lot 98, Wannamal Road South in Cullula, Shire of Gingnin.  
Pursuant to the MS and the Planning Approval conditions access to the landfill is to be gained 
from Brand Highway through Wannamal Rd West and Wannamal Road South (Haulage Roads) 
followed by an internal road on the site. 
 
The landfill site is designed to accept 150,000 tonnes per annum of waste per annum and the 
Haulage Roads need to be accessible for the traffic of pocket road trains at approximately 10 trips 
per day plus 6 - 8 light vehicle movements per day.  
 
The Shire of Gingin Town Planning Scheme No 9, Schedule 4, No. SU5, item 8 states that 
“Arrangements being made with the local government and/or Main Roads for the upgrading 
and/or construction of Wannamal Road West and Wannamal Road South and the Wannamal 
Road West/Brand Highway intersection”. FE will be responsible for carrying out the upgrades. 
 
The upgrade of the Haulage Roads will follow the alignment of the existing roads with only minor 
adjustments (when required) to gradient and alignment and will require approval from the Shire 
of Gingin. Access to the roads will require approval from both the Shire of Gingin and the Main 
Roads WA.  
 
Wannamal Road West is 7.0m wide and sealed for 10km of the Brand Highway crossing, followed 
by 10.8 km of an unsealed wide formation section sheeted with gravel, and sealed again for 2.7 
km but narrower, i.e. 6.5m wide.  
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No work is envisaged for the 7.0 m wide sealed section, however, since RAV assessment is 
required the outcomes of the assessment may necessitate some upgrades in order to comply 
with the assessment criteria.  
 
Wannamal Road South is unsealed of a narrower formation sheeted with gravel and 8.20km in 
length. 
       


The Project 
 
FE seeks proposal for the supply and delivery of the complete design package that includes but 
is not limited to all the necessary approvals, designs, drawings, materials take-offs, specifications, 
etc. to allow for tendering and construction of the following upgrades: 


1. The intersection of Brand Highway and Wannamal Rd West (Junction 1). 
2. The intersection of Wannamal Road West and Wannamal Road South (Junction 2). 
3. The intersection of Wannamal Road South and the Internal Road No 2 (Junction 3) as 


shown on the attached Sketch 1 depicting boundary of the Haulage Roads at Junction 3 
and Sketch 2 depicting Google Earth Screenshot of Junction 3. 


4. Wannamal Road West existing sealed section, 7.0 m wide (10 km in length) and starting 
from Junction 1 (– to be upgraded only if required from the outcomes of the RAV 
assessment). 


5. Wannamal Road West existing unsealed section, wide formation (10.8 km in length). 
6. Wannamal Road West existing sealed section, 6.5 m wide (2.7 km in length) ending at 


Junction 2. 
7. Wannamal Road South, existing unsealed section, narrower formation, (8.2 km in length) 


extending between Junction 2 and Junction 3 
 
The Internal Road No2 shown on Sketch 1 will be designed and constructed by others. 
 


 


Project Scope and Deliverables 
 


Scope of Work 
 
The scope of work includes but it is not limited to: 


1. Data collection including a site visit and survey of the existing condition of the Haulage 
Roads and the corresponding intersections. 


2. Geotechnical investigation of the roads and intersections pavement conditions. 
3. Traffic impact assessment. 
4. Assessments and consultation with Main Roads WA on an appropriate level and RAV 


category status for the Haulage Roads, line marking and signage. 
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5. Consultation with the Shire of Gingin on the proposed upgrades to determine and adopt 
the current Shire of Gingin design and construction requirements and standards. 


6. Obtaining design approval from the Shire of Gingin. 
7. Obtaining approval from Main Roads WA for an appropriate level and RAV category status 


of the Haulage roads and the Brand Highway/Wannamal Road West intersection. 
1. Brand Highway intersection design and drafting. 
2. Remaining intersections design and drafting 
3. Drainage design including calculation and analysis of stormwater drainage culverts in 


regard to size and capacity. 
4. Pavement design. 
5. Any necessary modifications to existing services including drainage structures that may 


be modified during design to suit the new road profile if required. 
6. Set of drawings showing alignment, sections and typical details including road plans and 


profiles, cross sections, typical details, signage and pavement details. 
7. 2D and 3D data set for the construction contractor. 
8. Technical documentation for tender and construction including the scope of works, 


specifications, bill of quantities (BO) and materials take-offs (MTO). 
 
 


Scope of Deliverables 
 
The scope of deliverables includes but it is not limited to: 


1. Complete final set of drawings for construction with the ‘ready for construction’ status. 
2. Approved signage and pavement marking drawings. 
3. Design reports and documented approvals from Shire of Gingin and Main Roads WA. 
4. Detailed scope of work for construction. 
5. Construction Specifications,  
6. BO’s and MTO’s  
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RFP & Project Timelines 
 
The Request for Proposal timeline is as follows: 


Request for Proposal Issuance 
 


09/11/2018 


Selection of Top Bidders / Notification to Unsuccessful Bidders 
 


28/11/2018 


Start of Negotiation 
 


29/11/2018 


Contract Award / Notification to Unsuccessful Bidders 
 


03/12/2018 


 
The need-date for project completion is 15 01 2019. Bidders may propose a date earlier or later 
and will be evaluated accordingly. 
 
 


 


Evaluation Factors 
 
FE reserves the right to award to the bidder that presents the best value to FE as determined 
solely by FE in its absolute discretion. 
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Attachment 1 
 
Sketch 1 
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Attachment 2 
 
Sketch 2 
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1. This report has been prepared by us for the purposes stated herein.  We do not accept responsibility for the 

consequences of extrapolation, extension or transference of the findings and recommendations of this report to 
different sites, cases or conditions. 

 
2. This report is based in part on information which was provided to us by the client and/or others and which is not 

under our control.  We do not warrant or guarantee the accuracy of this information. 
 
3. We believe the conclusions and recommendations contained herein were reasonable and appropriate at the time of 

issue of the report.  However, the user is cautioned that fundamental input assumptions upon which this report is 
based may change with time.  It is the user’s responsibility to ensure that input assumptions remain valid. 

 
4. This report must be read in its entirety.  This notice constitutes an integral part of the report, and must be 

reproduced with every copy. 
 
5. This report is prepared solely for the use of the person or company to whom it is addressed.  No responsibility or 

liability to any third party is accepted for any damages howsoever arising out of the use of this report by any third 
party. 

 
6. Unless specifically agreed otherwise in the contract of engagement, ATC Williams retains Intellectual Property Rights 

over the contents of this report.  The client is granted a licence to use the report for the purposes for which it was 
commissioned. 
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1 INTRODUCTION 

Fernview Environmental Pty Ltd (Fernview Environmental) engaged ATC Williams Pty Ltd (ATCW) 
to address a request for further information (RFI) from the Department of Water and 
Environmental Regulation (DWER) in their letter ref: W6083/2017/1 dated 28 February 2018. 
 
The RFI was based on the DWER’s review of the Works Approval Application documentation 
submitted by Fernview Environmental on 2 August 2017 that included the landfill design 
undertaken by Bowman and Associates Pty Ltd (Bowman and Associates). 

2 LIMITATIONS 

The modelling and commentary presented in this report is based on ATCW’s interpretation of the 
Bowman and Associates design, extensive design experience and generally accepted landfill 
design practice. 
 
ATCW further notes that the design and selection of geosynthetic and soil materials shall be 
undertaken during detailed design stage as the designer will need to assess the availability and 
suitability of materials, including the need for material specific testing and updated analysis. 

3 PROJECT BACKGROUND 

3.1 General 

The design submitted by Bowman and Associates for the works approval comprised a dual 
composite lined base and side liners, with a leak detection layer on the base of the landfill only. 
 
The basal composite lining system comprises (from the bottom up): 
 

 Natural excavated soil surface, overlain by 

 500mm thick compacted select fill, overlain by 

 Secondary 2.0mm high density polyethylene (HDPE) geomembrane liner, overlain by 

 Geonet leak detection layer, overlain by 

 Primary geosynthetic clay liner (GCL), overlain by 

 Primary 2.0mm thick HDPE geomembrane liner, overlain by 

 Nonwoven geotextile cushion layer, overlain by 

 300mm thick leachate drainage layer, overlain by 

 Monofilament geotextile separation layer, overlain by 

 waste 
 
The side wall composite lining system comprises (from the bottom up): 
 

 Natural excavated soil surface, overlain by 

 500mm thick compacted select fill, overlain by 

 Secondary 2.0mm high density polyethylene (HDPE) geomembrane liner (lower section 
only), overlain by 

 Primary geosynthetic clay liner (GCL), overlain by 

 Primary 2.0mm thick HDPE geomembrane liner, overlain by 

 Nonwoven geotextile cushion layer, overlain by 
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 300mm thick sand protection drainage layer, constructed in lifts, overlain by 

 Monofilament geotextile separation layer, installed in lifts, overlain by waste 
 
As there is a leak detection layer in the design of the basal lining system, a sump for the leak 
detection layer is included in the design to collect and extract leachate that may be present.  
ATCW understands the landfill is intended to be operated as a bio-reactor landfill where leachate 
will be recirculated back into the waste mass at a measured rate to promote the generation of 
landfill gas from the waste mass. 
 
The landfill cap design, while not indicated in the Bowman and Associates design drawings, was 
included in Section 3.2 – Capping Landscaping and Aftercare in [Ref 1]. 
 
The proposed landfill cap comprises, from bottom up: 
 

 600mm thick compacted select fill, overlain by 

 1.5mm thick HDPE or LDPE geomembrane liner overlain with a non-woven cushion 
geotextile, overlain by 

 300mm thick drainage layer with a non-woven separation geotextile layer, overlain by 

 1,000mm thick soil/topsoil/mulch layer. 
 
As part of the overall landfill design works, Allan Watson and Associates Pty Ltd (AWA) undertook 
an assessment of the landfill batter stability for the Fernview Landfill (project ref: 0221-veo-003, 
doc ref l001-b) dated 20 October 2010, and specifically assessed two scenarios; 
 

 Final landform – considering the external batters (top of waste) and its overall stability; 
and, 

 Temporary waste batter stability when placed in the cells to assess the waste stability 
based on the proposed liner design. 

 
The AWA assessment concluded that overall final landform with a grade of 5H:1V is ‘generally 
stable for the conditions adopted’.  As for the temporary waste batters, the report indicated that 
‘internal (waste) batter would need to be benched to maintain stable conditions’.  The AWA 
report also assumed appropriate leachate management is implemented at the site because if it is 
not managed, it will affect the stability of the waste batters.   
 
ATCW notes that AWA’s assessment of the final landform did not include the capping soil layers 
or seismic loading.   

3.2 Site Description 

The proposed landfill site (the site) is located at Lot 98 on Wannamal Road South, Cullalla, 
approximately 16km north of the township of Gingin see Figure 1 and [Ref 1].  The proposed 
landfill covers approximately 29 hectares (Ha) located within a site property of approximately 
164 Ha.  The site is currently used for agricultural purposes, including cattle grazing.  There are 
two residential properties located about 1.9km and 2.3km from the site.   
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Figure 1: Approximate Site Location (extract from google maps) 

The Boonanarring Nature Reserve is a large nature reserve and located about 1.5km to the west 
of the site, while the property to the north is a former grazing property that is mainly scrubland.  
Properties located immediately east and south of the site are both grazing properties.   

3.2.1 Geology 

Crisalis International Pty Ltd (Crisalis) provided a hydrogeology report [Ref 2] for the previous 
works approval submission.  In their report, they summarised the site’s stratigraphy in a table, 
extracted and presented in Figure 2. 

 
Figure 2: Extract from Crisalis Report 

 

Site Location 
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The table and report provides a background and understanding of the site’s geology and have 
been utilised in the production of the slope stability models and model soil parameter 
interpretation. 

4 AVAILABLE INFORMATION 

The scope of works described in this report was based on a review of the information provided by 
Fernview Environmental and Global Synthetics.  ATCW wishes to highlight that no new data or 
designs were generated or produced as part of this scope of works.  The stability assessment 
works undertaken relied on the information provided in the following documents and reports: 
 

 DWER’s letter requesting for further information, document reference W6083/2017/1 
dated 28 February 2018; 

 Veolia Environmental Services (VES) Works Approval report dated 21 December 2010; 

 Bowman and Associates reports and drawings comprising; 
o Design drawing set of 18 drawings, drawing number Fern-DA-001 to Fern-DA-018, 

dated 8 September 2015; 
o Decommissioning and Post Closure Management Plan, document reference 150916 

BB Fernview Closure Plan, dated 16 September 2015;  
o Landfill Management Plan, document reference 150916 BB Fernview Landfill 

Management Plan, dated 16 September 2015; 

 Allan Watson and Associates reports and letters comprising;  
o Assessment of Bio-reactor landfill liner integrity report, reference 0221-veo-001 

(r001-c) dated July 2007; 
o Landfill batter stability assessment letter, reference 0221-veo-003, l001-b dated 20 

October 2010 

 Application for Works Approval Report, Ministerial Statements No. 796 and 975 by 
Fernview Environmental dated August 2017; and  

 Interface friction angles between the geosynthetic liners information email from the 
geosynthetic liner supplier, Global Synthetics, dated 22 March 2018.  ATCW notes that the 
materials proposed for the landfill lining works indicated in the design drawing set are 
supplied by Global Synthetics. 

5 SCOPE 

The DWER review of the Works Approval Application identified the landfill batter stability report 
provided by AWA did not provide sufficient information to satisfy DWER’s requirements.  Based on 
this assessment, DWER requested additional works and modelling be undertaken as summarised in 
Schedule 1 attached to their RFI.  The items identified in Schedule 1 are: 
 

 Item A - Updating and re-submitting the stability analysis.  There are six sub-items (A.1 
to A.6) in this category that needs to be addressed.  

 Item B - Side slope stability in relation to the use of 300mm sand/drainage layer and the 
stability of this layer when saturated; and 

 Item C - Stability of leak detection system and GCL performance in the leak detection 
sump.  

 
ATCW’s scope of works included: 
 
Item A – Updating the Stability Analysis 
 
Additional slope stability modelling to model different scenarios including:  
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1. A sensitivity analysis of the assumed interface friction parameters between the landfill 

elements; 
2. Additional modelling incorporating earthquake accelerations (pseudo-static); 
3. Additional modelling of the proposed natural cut slopes and final capping layers 

incorporating static and pseudo-static conditions; and 
4. Additional modelling incorporating an elevated leachate phreatic surface within the 

landfill to model the condition where the leachate collection and extraction system fails. 
 
These additional models present a significant increase on modelled scenarios from the previous 
batter stability assessment undertaken by AWA. 
 
In addition to the modelling, the scope of works includes a discussion on the assumed and 
modelled conditions; the adopted shear strength parameters for each modelled strata; target 
factors of safety (FoS) and justification of acceptable FoS for each model condition; design 
earthquake acceleration and leachate levels. 
 
Item B – Side Slope Stability 
 
As part of Item A, the scope of works includes additional detail on the required geometry, shear 
strength and hydraulic conductivity parameters of the side wall protection and drainage material 
and be incorporated into the slope stability modelling discussed in Item A. 
 
Item C – Stability of the Leakage Detection System 
 
In response to Item C, the scope of works includes additional details and the conceptual design 
specification of the leachate collection aggregate and subsequent cushion and separation 
geotextile conceptual design within the sump of the leakage detection system.  

6 SLOPE STABILITY ANALYSIS 

Slope stability modelling and assessment of the proposed landfill sections was undertaken using 
the computer program SLOPE/W that forms part of the well-known geotechnical analysis software 
package GeoStudio 2012, developed by GEOSLOPE International.  The mathematical model 
adopted in the analysis was Morgenstern-Price. 

6.1 Proposed Landfill Design 

The modelled landfill layout and lining system was based on the proposed Bowman and Associates 
design and presented in the Works Approval Application prepared by Fernview Environmental 
dated 2 August 2017. 
 
The proposed basal and side wall composite lining system and the cap profiles are identified in 
Section 3.1.  The modelled levels, grades and batter anglers have been adopted from the 
drawing package for the proposed Bowman and Associates design included in the Works Approval 
Application.  For model simplicity the intermediate bunds proposed in the design have not been 
included in the model, however, this is considered a conservative approach as the select fill 
comprising these bunds will have higher shear strength than the waste as modelled. 

6.2 Geometry and Topographic Profile 

Two profiles were selected for modelling and are identified in Figure 1, Appendix A. 



 
 
 
 
 

16 April 2018  Page 6 of 19  

 

Landfill Stability Review 

118061.01.R01_Rev01 

 
The first, Section A, was modelled based on a typical north-south section of the landfill located 
along the centreline of the final landfill. 
 
The second, Section B, was modelled based on the highest cut slope within the proposed landfill 
excavation. 
 
These two sections are considered representative of other sections through the landfill as the 
proposed batter angles are consistent across the proposed landfill and excavated surface. 

6.3 Stratigraphic Profile 

The stratigraphic profile adopted in the model in the analysis was adopted from the borehole logs 
(drilled by ATA Environmental) and stratigraphy presented in the Crisalis report. 
 
The geology underlying the site as identified was predominantly fine to medium grained, well to 
moderately rounded quartz sands to the depths explored of up to 28m below existing ground 
level.  The sandy soil stratigraphy is expected to underlie the entire site to a depth exceeding the 
proposed excavation depth for the landfill. 
 
The stratigraphic profile adopted for the models are presented graphically in Figure A.1.A, Figure 
B.1.A and Figure C.1.A in Appendix B. 

6.4 Shear Strength Parameters 

The shear strength parameters adopted in the models for the site won, imported soils and waste 
were based on previous modelling and confirmed using: 

 Appendix D of AS4678-2002 Earth Retaining Structures [Ref 4] for the site won and 
natural sand cohesionless soils assessed from the soil descriptions presented in the Crisalis 
report and borehole logs. 

 Typical values for coarse crushed rock for the basal drainage aggregate. 

 Experience with similar compacted sandy clay fill cohesive soils proposed for the select 
fill materials. 

 Experience with similar waste materials, reduced to allow for the additional 
decomposition of the waste in the proposed bioreactor landfill. 

The adopted interface shear strength parameters for the geosynthetic materials is discussed 
further in Section 7.1.1. 
 
The adopted shear strength and soil density parameters used in the models are presented in 
Table 1 and Table 2. 
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Table 1: Adopted Shear Strength Parameters – Drained (Steady State) 

Soil Name 
Phi 

(°) 

Cohesion 

(kPa) 

Unit Weight 

(kN/m3) 

Natural Sand 30deg 30 0 16 

Cap Topsoil 25 2 14 

Coarse Aggregate Drainage 40 0 18 

Lining System 10 or 15 0 10 

Waste 20 0 10 

Select Fill (Sandy Clay) 25 5 18 

Sand Drainage Protection 30 0 16 

 

Table 2: Adopted Shear Strength Parameters – Undrained (Earthquake) 

Soil Name 
Phi 

(°) 

Cohesion 

(kPa) 

Unit Weight 

(kN/m3) 

Natural Sand 30deg 30 0 16 

Cap Topsoil 25 0 14 

Coarse Aggregate Drainage 40 0 18 

Lining System 15 0 10 

Waste 0 50 10 

Select Fill (Sandy Clay) 0 50 18 

Sand Drainage Protection 30 0 16 

6.5 Adopted Groundwater and Leachate Profile 

The adopted groundwater profile used in the model was based on two phreatic profiles.  The first 
is the regional groundwater level indicated in the Crisalis report of approximately RL 144m AHD 
under the landfill footprint; nominally 20 m below the base of the landfill. 
 
In addition, a perched phreatic surface (leachate) was adopted and contained within the landfill 
cells.  Two leachate phreatic surfaces were considered in the modelling.  The first considered the 
leachate level in the base of the landfill cells to the top of the leachate collection aggregate 
layer (coarse aggregate drainage), where the leachate collection layer was fully saturated with 
leachate. 
 
The second considered a more extreme case where the leachate collection and extraction 
systems fail, and the leachate level reaches the crest of the southern cell embankment.  This is 
considered the worst possible case as if the leachate level exceeds this level, the leachate will 
overtop the sidewalls and escape the landfill.  
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6.6 Acceptance Criteria 

For the purposes of the slope stability modelling presented in this report, the target Factor of 
Safety (FoS) against a rotational or translational failure for each model is based on a suitable 
level of safety in accordance with accepted criteria. 
 
The target factor of safety was selected based on the following criteria: 
 

 A FoS of less than 1.0 is considered unstable. 

 A FoS of between 1.0 and 1.1 is considered marginally unstable and is not acceptable for 
any long or short-term conditions. 

 A FoS of between 1.1 and 1.3 is considered quasi-stable with creep likely to occur in the 
upper soils and only acceptable for the short-term condition. 

 A FoS of between 1.3 and 1.5 is considered moderately stable with creep unlikely to 
occur. 

 A FoS of at least 1.5 is considered stable. 
 
For the purpose of this assessment, a FoS of at least 1.5 was adopted for the external landfill 
batters and 1.3 for the internal landfill batters under normal long term static conditions.  The FoS 
was reduced to 1.1 during short-term seismic events using a pseudo-static analysis. 

6.7 Surcharge Loading 

A vertical surcharge load of a maximum of 20kPa was applied at the crest of the steep slope, 
refer Section B and Figure B.1.A, for the cut surface assessment to simulate construction 
equipment used during excavation of the landfill void and construction of the steep slope select 
fill layer.  Whilst this has been assumed for plant equipment, no stockpiling of excavated 
material shall be permitted adjacent to the landfill excavation. 

6.8 Seismic Loading 

To simulate a seismic event in a pseudo static analysis a 1:500-year event ground acceleration 
was applied to the model with a horizontal seismic peak ground acceleration (PGA) of 0.05g and 
vertical seismic acceleration of 0.00g in accordance with AS1170.4 [Ref 3] and AS4678 [Ref 4]. 

In addition to the horizontal acceleration, undrained soil parameters were adopted in the model 
for the cohesive soils due to the short-term loading condition. 

6.9 Models Analysed 

A series of model conditions were analysed representing the possible scenarios for each of the 
two modelled sections. 
 
Table 3 identifies each model and the conditions which have been adopted for each model. 
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Table 3: Models Analysed 

Model Analysis Reference Description 

1 A.1.A Completed landfill with cap installed 

Critical interface of geosynthetic lining system (cap, side wall and 
base) of 15° 

Fully saturated leachate collection system 

2 A.1.B Completed landfill with cap installed 

Critical interface of geosynthetic lining system (cap, side wall and 
base) of 15° 

Leachate phreatic surface to crest of southern cell embankment 

3 A.1.C Completed landfill with cap installed 

Critical interface of geosynthetic lining system (cap, side wall and 
base) of 10° 

Fully saturated leachate collection system 

4 A.1.D Completed landfill with cap installed 

Critical interface of geosynthetic lining system (cap, side wall and 
base) of 10° 

Leachate phreatic surface to crest of southern cell embankment 

5 A.2.A Completed landfill with cap installed 

Critical interface of geosynthetic lining system (cap, side wall and 
base) of 15° 

Fully saturated leachate collection system 

horizontal seismic acceleration of 0.05g 

5 A.2.B Completed landfill with cap installed 

Critical interface of geosynthetic lining system (cap, side wall and 
base) of 15° 

Fully saturated leachate collection system 

horizontal seismic acceleration of 0.05g 

stabilising earthen buttress concept design on southern edge of 
landfill 

6 B.1.A Maximum height excavated surface of landfill void 

Natural soils only 

No perched groundwater 

7 B.2.A Maximum height excavated surface of landfill void 

Natural soils only 

No perched groundwater 

horizontal seismic acceleration of 0.05g 

8 C.1.A Maximum height excavated surface of landfill void 

Proposed lining system installed to full height 

No perched groundwater or leachate 

6.10 Analysis Results 

The results of the modelling for each case are presented in Table 4. The acceptability of the 
factor of safety for each model is discussed in Section 6.6. 
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Table 4: Model Analysed 

Model 
Analysis 

Reference 
FoS 

Acceptable Comment 

1 A.1.A 1.63 Yes A small rotational failure near the toe of the cap due to 
slight steepening of the cap as it intersects the side wall 
embankment 

2 A.1.B 1.46 No Larger rotational failure at a similar location to A.1.A due 
to the significantly elevated leachate phreatic surface.  
Whilst not likely to induce failure, emphasises the need to 
control leachate levels when considering stability (not 
considering seepage from the landfill) 

3 A.1.C 1.63 Yes A small rotational failure the same as A.1.A indicating that 
reducing the critical interface from 15° to 10° does not 
significantly impact this type of failure. 

4 A.1.D 1.48 No Larger rotational failure due to the significantly elevated 
leachate phreatic surface and reduced the critical interface 
from 15° to 10°.  As with A.1.B, whilst not likely to induce 
failure, emphasises the need to control leachate levels 
when considering stability (not considering seepage from 
the landfill) 

5 A.2.A 0.87 No Applying an earthquake acceleration of 0.05g to A.1.A 
results in a significantly lower factor of safety.  This failure 
mode indicates a large rotational and translation failure 
will occur impacting most of the landfill. 

5 A.2.B 1.11 Yes To stabilise A.2.A and increase the FoS, a concept design 
toe buttress was modelled with site won sand.  This 
buttress is of significant size to achieve an appropriate FoS 
for this case, approximately 125m wide and 20m high.  This 
will need to be further assessed and designed in the 
detailed design stage. 

6 B.1.A 1.59 Yes Shallow rotational failures of the cut sand surface are 
indicated in the model.  Additional consideration of this 
case is needed as it is likely that the exposed sands will 
loosen and spall and easily erode due to rainfall or wind. 

7 B.2.A 1.38 Yes Shallow rotational failures of the cut sand surface are 
indicated in the model as with B.1.A with the FoS reduced 
due to the earthquake loading 

8 C.1.A 1.21 No Shallow rotational and translational failures of the sand 
drainage and protection layer overlying the geosynthetics 
indicated.  Additional consideration of veneer stability and 
sliding of the materials is required and discussed further in 
Section 6.11. 

 
The modelling indicates that further consideration of the landfill design and staging is required as 
part of the detailed design including: 
 

 Detailed assessment of the construction materials (soil materials and geosynthetics) and 
their shear strengths and interface shear strengths; 
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 Further and detailed assessment of the earthquake loading condition and detailed 
modelling and design of the stabilising soil buttress along the toe of the cap, including the 
extents requiring stabilisation; and 

 Further consideration and detailed design of the cap and side wall lining, drainage and 
protection system to ensure stability of the layers overlying the lining system.  

6.11 Veneer Stability Analysis 

In addition to the slope stability assessment considering rotational and translational failure of the 
side walls with the lining system installed, a veneer stability assessment was undertaken 
considering the sand drainage and protection layer proposed overlying the geosynthetic 
composite lining system.   
 
The calculations for this assessment are presented as Figures 1, 2 and 3 in Appendix C. 
 
This assessment indicated that constructing the side wall lining system to a maximum vertical lift 
height of 2m (or 6m parallel to the side wall batter) including overlying sand drainage protection 
layer, is marginally unstable (FoS of 1.04) and will likely result in the sand veneer failing and 
slumping.  This FoS is likely to be significantly impacted (to below 1.0) by any rainfall saturation 
or rainfall or wind erosion of the sand layer. 
 
Reducing the lift height to 1m vertically (or 3m parallel to the side wall batter) increases the FoS 
to 1.36 which is considered moderately stable for the short term.  Including a seismic load to this 
case reduces the FoS to 1.14 which is considered suitable for the short-term event only. 
 
This veneer stability assessment indicates that further detailed assessment of the side wall design 
is required during the detailed design stage to ensure appropriate construction lifts are adopted 
or the design is altered to improve stability of this veneer. 
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7 DISCUSSION AND RESPONSE TO DWER REQUEST FOR INFORMATION 

7.1 Item A 

7.1.1 Item A.1  

DWER comments;  
 
‘AWA has assumed that the geo-membrane –soil interface will be the critical interface within 
the liner configuration. No justification was provided for this assumption. A critical interface at 
the base of the liner system does not appear to have been considered as no containment will be 
provided in the event of failure. AWA appear to have adopted a friction angle of 15° for the 
critical interface based on a literature review. Based on the experience of the peer-reviewer, it 
is optimistic to assume that all layers within the liner system will have m interface of at least 
15°.’ 
 
ATCW’s review of the Bowman and Associates design drawings for the Fernview Landfill indicated 
that the base and side liner in Drawing Fern-DA-010 identified the different geosynthetic 
components of the composite lignin system with specific materials; 
 

 Carbofol Megafriction (double sided textured) for the primary and secondary HDPE 
geomembrane liner;  

 Secudrain for the drainage geonet;  

 Bentofix BFG 5000 for the GCL; and  

 Profab AS1000 for the geotextile.   
 
These geosynthetic materials are supplied by Global Synthetics (Global Synthetics) in the local 
Australian market.   
 
ATCW contacted Global Synthetics regarding interface friction information related to the design 
and received feedback from the supplier in an email dated 22 March 2018.  In their response, 
Global Synthetics indicated through test data that the critical interface friction for the proposed 
design was between the 2.0mm thick Carbofol Megafriction HDPE geomembrane and clay soil at 
23° under pressures of 50, 100 and 400 kN/m2. 
 
In the information provided by Global Synthetics, the test data indicated interface friction angles 
between the geosynthetic materials, from bottom up, are; 
 

 Carbofol Megafriction - Secudrain - 30° under pressures of 20, 40 and 60 kN/m2; 

 Secudrain - Bentofix BFG 5000 – 28.3° under pressures of 20, 40 and 60 kN/m2; 

 Bentofix BFG 5000 (or equivalent, the Bentofix NSP 4900) - Carbofol Megafriction – 
between 27.3° and 30.7° under pressures of 50, 100 and 400 kN/m2; and 

 Carbofol Megafriction - ProFab AS1000 (or equivalent, the Secutex R 1201) – 34.6° under 
pressures of 20, 40 and 60 kN/m2 

 
The feedback received from the supplier indicated the lowest interface friction to be between 
the geomembrane and a clay soil.  ATCW understands the compacted select fill material for the 
Fernview Landfill is intended to be a sandy clay soil.  As such, ATCW consider AWA’s assumption 
of the interface friction between the geomembrane liner and engineered select fill soil to be the 
lowest in the overall lining system and at angle of 15° to be consistent, and appears to be 
somewhat conservative, considering the supplier feedback. 
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ATCW’s review of an internal database indicated that the interface friction angle of 15° to be 
generally within the range of a textured geomembrane and clay interface, although it should be 
noted that the database does not include the Carbofol Megafriction product that has an asperity 
height of 0.9mm, more than the standard minimum requirements of 0.4mm height texturing 
specified in GRI GM13 (revision 14, dated 6 January 2016) and the clay liner material is likely to 
be highly plastic clay, different from the sandy clay proposed.  
 
ATCW wish to highlight that the interface friction angles between geosynthetic liners and soil, as 
well as other geosynthetic liners, are highly dependent on site specific materials and loading 
conditions.  The assumptions and test information provided by the supplier are only intended to 
be a guide.  Shear box testing during the detailed design stage must be undertaken using site 
derived and specific manufactured materials and surcharge loading to assess the minimum 
interface friction angle between the geosynthetic liners to verify the assumptions made by the 
design consultant.  
 
Slope stability modelling of the completed landfill as discussed in Section 6 also indicated that 
reducing the critical interface shear strength from 15° (Model A.1.A) to 10° (Model A.1.C) did not 
significantly impact the overall stability of the landfill. 

7.1.2 Item A.2 

DWER comments; 
 
‘The modelling by Allan Watson Associates (AWA) has only considered static (i.e. long term) 
loading conditions. Consideration should be given to assessing pseudo-static (earthquake) 
scenarios in accordance with relevant Australian standards as part of the overall stability 
analysis.’ 
 
The modelling presented in this report included pseudo-static models adopting a horizontal 
earthquake acceleration of 0.05g for a 1 in 500-year event in accordance with AS1170.4 [Ref 3] 
and AS4678 [Ref 4].  This modelling (Model A.2.A) indicated significant stability issues (FoS less 
than 0.9) for larger scale rotational and translation failures impacting the majority of the final 
landform with FoS well below 1.0. 
 
To increase the FoS of this case, a concept design buttress was included in the modelling (Model 
A.2.B).  This concept design buttress increased the FoS to greater than 1.1, however, it is a 
significant structure.  ATCW recommends that this buttress is appropriately designed during the 
detailed design phase or alternatives are considered such as reducing the slope angle of the final 
landform.  If the final cap geometry is amended, an updated slope stability analysis is necessary 
to assess the resultant FoS from the design change.   

7.1.3 Item A.3  

DWER comments; 
 
‘Need to determine suitability of parameters used in the model.’  
 
The soil shear strength parameters adopted in the modelling are identified in Section 6.4 and 
have been derived based on a combination of correlations from the available data and experience 
with similar soils or materials.  The interface shear strength parameters for the geosynthetic 
materials are discussed in Section 7.1.1. 
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The shear strength parameters adopted for the natural sandy soils have been derived from the 
borehole logs and soil descriptions provided in the Crisalis report.  The logs indicate that the 
sands are predominantly fine to medium grained, well to moderately rounded, poorly to well 
sorted quartz sand.  Whilst the insitu density has not been identified, it is likely that the sands 
become denser with depth.  Based on this information and using the methodology from Appendix 
D of AS4678-2002 [Ref 4] a conservative friction angle of 30° has been adopted.  The logs also 
indicate that little to no fines (silts and clays) are present, therefore, a purely cohesionless soil 
has been adopted. 

7.1.4 Item A.4  

DWER comments; 
 
‘The modelling by AWA has only assessed failures within the waste material and along the liner 
interface. Consideration should also be given to assessing the stability of the natural cut slopes 
and capping layer under static and pseudo-static conditions. Modelling needs to confirm the 
stability of the slopes.’  
 
Slope stability models of both the excavated or cut batters and the final capping profile have 
been included in the modelling presented in this report. 
 
The stability modelling of the natural cut batters indicates a suitable FoS of greater than 1.5 
(Model B.1.A) under steady state conditions and greater than 1.3 under pseudo-static earthquake 
loading (Model B.2.A), however, this modelling does not account for loss or erosion of the 
exposed cohesionless soils due to loosening, rainfall or wind. 
 
Surficial erosion and slumping of the sand resulting from loosening or exposure to wind or surface 
water runoff can be expected.  The impact of this erosion or slumping is not expected to 
dramatically impact on the stability of the overall slope, however, will continue to occur over 
time if not controlled, reducing the factor of safety of the slope.  The sand subgrade is expected 
to remain exposed in the short to medium term only before being covered by the sandy clay 
select fill.  Once the sands are capped, erosion and loosening of the sand will reduce and any 
erosion impacted areas can be repaid during the construction of the select fill layer.  It is 
recommended that the amount of exposed cut sand surfaces be minimised, and that the 
excavation of the landfill void is undertaken in a staged manner to limit the amount of exposed 
cut faces. 
 
The modelling of the final capped surface (including the proposed geosynthetic capping system) 
indicates a suitable FoS of greater than 1.5 for the steady state condition (Model A.1.A and A.1.C 
for interface friction of 15°) reducing to greater than 1.4 for the steady state condition (Model 
A.1.B and A.1.D for interface friction of 10°).  As discussed in Section 7.1.2, the pseudo-static 
earthquake analysis indicated an unsuitable FoS of less than 0.9 (Model A.2.A), increasing to 1.1 
(A.2.B) when a concept design toe stabilising buttress is included in the model.  It is 
recommended that further design and assessment of the capping system is undertaken as part of 
the detailed design including: 
 

 Design, specification and interface friction testing of the materials for the capping 
system; 

 Additional stability assessment (slope and veneer) of the final capping system and 
overlying soils; and 

 Detailed assessment and design of the stabilising toe buttress, including geometry, extents 
and material specifications. 
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7.1.5 Item A.5 

DWER comments; 
 
‘The presence of leachate is not shown on the stability model or discussed in the accompanying 
report. Assumptions made in the stability model regarding head of leachate assumed during 
operation should be confirmed, particularly noting that leachate will be recirculated during 
operations.’  
 
The leachate levels adopted in the modelling included in this report is discussed in Section 6.5.  
The adoption of a fully saturated leachate collection system for steady state and pseudo-static 
analysis is likely to be conservative, however, may occur in the bio-reactor landfill system in the 
event of failure of the leachate collection and extraction system.  As indicated in previous 
sections, this modelling achieves a suitable FoS under steady state conditions (Models A.1.A and 
A.1.C), and with the inclusion of the stabilising toe buttress a suitable short-term FoS under 
pseudo-static conditions. 
 
The worst-case scenario was also included in the modelling where the leachate level reaches the 
maximum height possible where overtopping of the southern embankment (not recommended and 
would likely be a significant failure of landfill management and system) controls the level of 
leachate within the landfill (Models A.1.B and A.1.D).  The resultant FoS for this condition is 
slightly less than 1.5 indicating a reduced FoS due to the elevated leachate condition, not 
significantly reducing that stability of the landfill, however, not recommended from a stability 
aspect. 

7.1.6 Item A.6 

DWER comments; 
 
‘As recirculation of leachate is planned to be performed throughout the life of the facility, 
consideration should be given to modelling a scenario that accounts for a build-up of pore water 
pressure in the waste and lining system due to failure of the leachate system.’  
 
The modelling as discussed in Section 6 and discussed in Section 7.1.5 assumed a leachate level 
both at full saturation of the 300mm thick leachate collection system and a worst case scenario 
where the leachate level within the landfill is controlled by the crest height of the southern 
embankment.  See Section 7.1.5 for further discussion. 

7.2 Item B 

DWER comment; 
 
‘The Application states that a 300mm thick sand protection / drainage layer will be placed in 
lifts to match waste filling. Limited information has been provided. The stability and suitability 
to the proposed material has not been discussed. Poor drainage within this material could 
increase frictional force at the lining interface.’  
 
The proposed design presented in the Works Approval Application, specifically Drawing Fern-DA-
010, indicates that the side-wall sand protection drainage layer will be constructed in lifts as the 
waste filling progresses, however, the height of these lifts has not been indicated.  The stability 
of this layer was reviewed by slope stability modelling and veneer stability assessment, both 
further discussed in the following paragraphs.  
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Slope stability modelling of this material indicated that when unsaturated, the sand protection 
layer achieves a FoS of approximately 1.2 with shallow rotational failures identified (Model 
C.1.A).  This model does not assess veneer stability or sliding of the sand protection drainage on 
the underlying geosynthetic lining system or loosening and erosion of the sand layers due to wind 
or rainfall.   
 
Additional veneer stability assessment was undertaken as part of the modelling presented in the 
report and is discussed in Section 6.11.  This assessment indicates that to achieve a suitable 
short-term FoS against veneer failure (FoS greater than 1.3 for the short term steady state 
condition and greater than 1.1 for the earthquake condition), the unsupported (by waste) sand 
protection drainage layer must be limited to vertical lift height of 1m (or 3m parallel to the side 
wall batter).  Alternative options for increasing the FoS against veneer failure and subsequent lift 
height could be considered during the detailed design phase, such as decreasing the batter of the 
sand protection drainage layer, including geosynthetic reinforcement or using a material with 
higher shear strength. 
 
In relation to the drainage of the material, due to the free draining nature of the site won sands 
proposed to be used, it is unlikely that this layer will become fully saturated when unsupported 
by the waste.  If this layer becomes saturated when confined by the waste, the waste placed 
against this layer will provide confinement and support, reducing the potential for the sand layer 
to slump. 

7.3 Item C 

DWER comment; 
 
‘Drawings provided indicate that aggregate will be used in the sump of the leakage detection 
system. Inadequate details regarding the composition of the aggregate (material and 
dimensions) and measures proposed to protect the geosynthetic barrier layers have been 
provided. It is also unclear how a stable surface will be created whereby the overlying 
geosynthetic clay liner (GCL) will be placed and function without compromise over the aggregate 
or ‘Secudrain’ drainage layer.  
 
GCLs need to be hydrated to be effective (and could shrink if becoming dehydrated, causing 
cracking and potential failure) and must have intimate contact with overlying and underlying 
layers on a low-permeability foundation.’  
 
Based on ATCW’s experience, typical leachate drainage aggregate material comprises non-
calcareous coarse aggregate with particle size ranging between 20mm and 40mm, with less than 
1% fines, and has a coefficient of permeability of around 1x 10-3 m/s.  Subject to the detailed 
design and detailed assessment of the cushion geotextile, a finer aggregate could be considered 
for the leak detection sump as the expected flow rates within this system are significantly less 
than the leachate collection system within the cell. 
 
Section F in Drawing Fern-DA-012 from the Works Approval Application indicates that a nonwoven 
cushion geotextile will be placed in the sump area, over the secondary geomembrane liner and 
completely wrapping the aggregate within the sump.  Section F also indicates that the Secudrain 
drainage layer terminates at the leak detection sump. 
 
The cushion nonwoven geotextile will be subject to design in the detailed design stage to ensure 
that appropriate protection is given to the geosynthetic lining system including both the GCL and 
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geomembranes.  In addition, it is also recommended that the GCL overlying the geonet (landfill 
base area) and aggregate filled sump is selected such that it is manufactured with a composite 
(nonwoven-woven) carrier and that this side is placed against the geonet or sump to reduce the 
likelihood of bentonite erosion due to potential flow.   
 
Additional consideration is required during the detailed design and during construction staging to 
ensure that the GCL is hydrated with non-leachate (tap water) prior to contact with leachate.  
The amount and method of hydration is critical to ensuring that the GCL becomes hydrated whilst 
controlling swelling of the bentonite by confinement.  Methods to hydrate the GCL could include 
spraying with water prior to the installation of the geomembrane and overlying basal layers, or 
likely a more suitable option would be to flood the leak detection system during construction. 
 
Further to this, additional assessment is required during detailed design stage on the potential 
temperatures at the base of the proposed bioreactor landfill and impact on the GCL and potential 
for the GCL to dry out under elevated temperatures. 

8 CONCLUSIONS & RECOMMENDATIONS 

ATCW has undertaken additional slope stability analysis of the Fernview Landfill design by 
Bowman and Associates and landfill batter stability report by AWA.  The additional assessment 
works was undertaken to address the RFI by DWER.   

8.1 Recommendations 

Based on the additional stability analysis works undertaken, ATCW recommends the following 
works to be undertaken during the detailed design stage: 
 

 Appropriate selection of geosynthetics during the detailed design stage for the landfill, 
specifically, but not limited to the following items; 
o geomembrane liners for the base, side walls and cap – texturing of the 

geomembrane liner, single or double sided textured; 
o Leak detection geonet – the geonet is able to withstand the waste loading (about 

50m deep waste) without affecting its ability to drain leachate, the geonet does 
not damage the geomembrane liner and GCL adjacent to it; 

o GCL – appropriate design and selection of a GCL that is suitable to be left 
unconfined in the short to medium-term and is not susceptible to downslope 
bentonite erosion, including consideration of the GCL carrier geotextile when 
placed over a geonet drainage layer to protect the bentonite in the GCL.  

o Cushion geotextile – appropriate design and selection of the cushion geotextile to 
protect the geomembrane liners under the design surcharge loads so that the 
strain on the geomembrane liner does not exceed the allowable strain limits; 

o General consideration of geosynthetic materials when used in a bio-reactor landfill 
where average temperatures are higher than conventional ‘dry tomb’ landfills.   

 Laboratory direct shear testing works under the expected design conditions to confirm 
and assess the interface friction between the liners using site specific materials for the 
entire lining system be undertaken to validate the assumptions used in this assessment.  
Where there is variation to the interface friction values adopted in the modelling 
presented in the report, the modelling shall be reviewed and reassessed. 

 Further assessment of the site soils including additional boreholes, insitu and laboratory 
testing to confirm the shear strength values adopted in the modelling presented in this 
report. 



 
 
 
 
 

16 April 2018  Page 18 of 19  

 

Landfill Stability Review 

118061.01.R01_Rev01 

 Consideration be given to the stability of the long side walls and the potential need of 
benches to minimise the potential of slope failure as well as erosion protection of these 
slopes before the placement of the lining system; 

 Detailed assessment and design of the stabilising toe buttress, including geometry, 
extents and material specifications. 

 Consideration for an alternate leak detection sump and leachate sump design and 
location. 

9 CLOSURE 

Your attention is drawn to the “Conditions of Report” which appear after the document and 
history page of this report. 
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 Figure A.1.A

Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Cap Topsoil Drained      Unit Weight: 14 kN/m³     Cohesion': 2 kPa     Phi': 25 °     
Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     
Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 15 °     
Name: Waste Drained      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 20 °     
Name: Select Fill (Sandy Clay) Drained      Unit Weight: 18 kN/m³     Cohesion': 5 kPa     Phi': 25 °     
Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     

Title: Fernview Landfill Slope Stability Analysis
File Name: 118061_Sect_A.gsz
Section: North to South
Name: A.1.A Sensitivity Analysis
Method: Morgenstern-Price
Scale: 1:2000
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 Figure A.1.B

Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Cap Topsoil Drained      Unit Weight: 14 kN/m³     Cohesion': 2 kPa     Phi': 25 °     
Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     
Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 15 °     
Name: Waste Drained      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 20 °     
Name: Select Fill (Sandy Clay) Drained      Unit Weight: 18 kN/m³     Cohesion': 5 kPa     Phi': 25 °     
Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     

Title: Fernview Landfill Slope Stability Analysis
File Name: 118061_Sect_A.gsz
Section: North to South
Name: A.1.B Sensitivity Analysis - Elevated Leachate Level
Method: Morgenstern-Price
Scale: 1:2000
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 Figure A.1.C

Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Cap Topsoil Drained      Unit Weight: 14 kN/m³     Cohesion': 2 kPa     Phi': 25 °     
Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     
Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     
Name: Waste Drained      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 20 °     
Name: Select Fill (Sandy Clay) Drained      Unit Weight: 18 kN/m³     Cohesion': 5 kPa     Phi': 25 °     
Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     

Title: Fernview Landfill Slope Stability Analysis
File Name: 118061_Sect_A.gsz
Section: North to South
Name: A.1.C Sensitivity Analysis
Method: Morgenstern-Price
Scale: 1:2000
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 Figure A.1.D

Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Cap Topsoil Drained      Unit Weight: 14 kN/m³     Cohesion': 2 kPa     Phi': 25 °     
Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     
Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     
Name: Waste Drained      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 20 °     
Name: Select Fill (Sandy Clay) Drained      Unit Weight: 18 kN/m³     Cohesion': 5 kPa     Phi': 25 °     
Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     

Title: Fernview Landfill Slope Stability Analysis
File Name: 118061_Sect_A.gsz
Section: North to South
Name: A.1.D Sensitivity Analysis - Elevated Leachate Level
Method: Morgenstern-Price
Scale: 1:2000



0.865

 Figure A.2.A

Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     
Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 15 °     
Name: Select Fill (Sandy Clay) Undrained      Unit Weight: 18 kN/m³     Cohesion': 50 kPa     Phi': 0 °     
Name: Cap Topsoil Undrained      Unit Weight: 14 kN/m³     Cohesion': 0 kPa     Phi': 25 °     
Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Waste Undrained      Unit Weight: 10 kN/m³     Cohesion': 50 kPa     Phi': 0 °     

Title: Fernview Landfill Slope Stability Analysis
File Name: 118061_Sect_A.gsz
Section: North to South
Name: A.2.A Earthquake Analysis
Method: Morgenstern-Price
Scale: 1:2000



1.108

 Figure A.2.B

Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     
Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 15 °     
Name: Select Fill (Sandy Clay) Undrained      Unit Weight: 18 kN/m³     Cohesion': 50 kPa     Phi': 0 °     
Name: Cap Topsoil Undrained      Unit Weight: 14 kN/m³     Cohesion': 0 kPa     Phi': 25 °     
Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Waste Undrained      Unit Weight: 10 kN/m³     Cohesion': 50 kPa     Phi': 0 °     

Title: Fernview Landfill Slope Stability Analysis
File Name: 118061_Sect_A.gsz
Section: North to South
Name: A.2.B Earthquake Analysis
Method: Morgenstern-Price
Scale: 1:2000



1.592

 Figure B.1.A

Name: Natural_Sand_30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     

Title: Fernview Landfill Slope Stability Analysis
File Name: 118061_Sect_B.gsz
Name: B.1.A Cut Surface 30deg
Method: Morgenstern-Price
Scale: 1:2000



1.375

 Figure B.2.A

Name: Natural_Sand_30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     

Title: Fernview Landfill Slope Stability Analysis
File Name: 118061_Sect_B.gsz
Name: B.2.A Cut Surface 30deg Eqh=0.05
Method: Morgenstern-Price
Scale: 1:2000



1.210

 Figure C.1.A

Name: Natural_Sand_30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     
Name: Lining System (GM/GDN/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 15 °     
Name: Select Fill (Sandy Clay) Drained      Unit Weight: 18 kN/m³     Cohesion': 5 kPa     Phi': 25 °     
Name: Sand Drainage (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     

Title: Fernview Landfill Slope Stability Analysis
File Name: 118061_Sect_B_Internal.gsz
Name: C.1.A Internal Batter Full Height
Method: Morgenstern-Price
Scale: 1:500
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Project Information

Project Name:

Site Address:

Client:

Project Number:

Date:

User:

Calculation of FoS

Active Wedge:

Wa= 24.0 kN

Na= 22.8 kN

Ca= 0.0 kN

Passive Wedge:

Wp= 2.4 kN

C= 0.0 kN

a= 6.8

b= -8

c= 1.1

FoS= 1.04

Note:

(Note: for uniform cover soil thickness the input value of w = b )

thickness of cover soil at top (crest) of the slope = hc = 0.30 m

thickness of cover soil along the bottom of the site = D = 0.30 m

soil slope angle beneath the geomembrane = b = 18.4 ° = 0.32 (rad.)

finished cover soil slope angle = w = 18.4 ° = 0.32 (rad.)

length of slope measured along the geomembrane = L = 6.0 m

y2= 0.00 (m)

y1= 0.32 (m)

(w+b)/2= 0.322 (rad.)

(= 18.4 °)

unit weight of the cover soil = g = 16 kN/m
3

friction angle of the cover soil = f = 30 ° = 0.52 (rad.)

cohesion of the cover soil = c = 0.0 kN/m
2

interface friction angle between cover soil and geomembrane = d = 15 ° = 0.26 (rad.)

adhesion between cover soil and geomembrane = ca = 0 kN/m
2

seismic coefficient = Cs = 0.00 g (see up for calculation)

shaded fields are for input

Cover Soil Stability Analysis

Uniform and/or Tapered Cover Soil

Fernview Landfill Sidewall Stability

Wannamal Road South, Cullalla, WA

FERNVIEW ENVIRONMENTAL PTY LTD

118061

9/04/2018
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Figure 1



Project Information

Project Name:

Site Address:

Client:

Project Number:

Date:

User:

Calculation of FoS

Active Wedge:

Wa= 9.6 kN

Na= 9.1 kN

Ca= 0.0 kN

Passive Wedge:

Wp= 2.4 kN

C= 0.0 kN

a= 2.7

b= -4

c= 0.4

FoS= 1.36

Note:

(Note: for uniform cover soil thickness the input value of w = b )

thickness of cover soil at top (crest) of the slope = hc = 0.30 m

thickness of cover soil along the bottom of the site = D = 0.30 m

soil slope angle beneath the geomembrane = b = 18.4 ° = 0.32 (rad.)

finished cover soil slope angle = w = 18.4 ° = 0.32 (rad.)

length of slope measured along the geomembrane = L = 3.0 m

y2= 0.00 (m)

y1= 0.32 (m)

(w+b)/2= 0.322 (rad.)

(= 18.4 °)

unit weight of the cover soil = g = 16 kN/m
3

friction angle of the cover soil = f = 30 ° = 0.52 (rad.)

cohesion of the cover soil = c = 0.0 kN/m
2

interface friction angle between cover soil and geomembrane = d = 15 ° = 0.26 (rad.)

adhesion between cover soil and geomembrane = ca = 0 kN/m
2

seismic coefficient = Cs = 0.00 g (see up for calculation)

9/04/2018

SMS

shaded fields are for input

Cover Soil Stability Analysis

Uniform and/or Tapered Cover Soil

Fernview Landfill Sidewall Stability

Wannamal Road South, Cullalla, WA

FERNVIEW ENVIRONMENTAL PTY LTD

118061
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Project Information

Project Name:

Site Address:

Client:

Project Number:

Date:

User:

Calculation of FoS

Active Wedge:

Wa= 9.6 kN

Na= 9.1 kN

Ca= 0.0 kN

Passive Wedge:

Wp= 2.4 kN

C= 0.0 kN

a= 3.3

b= -4

c= 0.4

FoS= 1.14

Note:

(Note: for uniform cover soil thickness the input value of w = b )

thickness of cover soil at top (crest) of the slope = hc = 0.30 m

thickness of cover soil along the bottom of the site = D = 0.30 m

soil slope angle beneath the geomembrane = b = 18.4 ° = 0.32 (rad.)

finished cover soil slope angle = w = 18.4 ° = 0.32 (rad.)

length of slope measured along the geomembrane = L = 3.0 m

y2= 0.00 (m)

y1= 0.32 (m)

(w+b)/2= 0.322 (rad.)

(= 18.4 °)

unit weight of the cover soil = g = 16 kN/m
3

friction angle of the cover soil = f = 30 ° = 0.52 (rad.)

cohesion of the cover soil = c = 0.0 kN/m
2

interface friction angle between cover soil and geomembrane = d = 15 ° = 0.26 (rad.)

adhesion between cover soil and geomembrane = ca = 0 kN/m
2

seismic coefficient = Cs = 0.05 g (see up for calculation)

9/04/2018

SMS

shaded fields are for input

Cover Soil Stability Analysis

Uniform and/or Tapered Cover Soil with Earthquake Loading

Fernview Landfill Sidewall Stability

Wannamal Road South, Cullalla, WA

FERNVIEW ENVIRONMENTAL PTY LTD

118061
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Our Ref:  118061.05 L001_Rev2 
 

 
 
Date 17 October 2018 
 
 
Fernview Environmental; 
Unit 1/48 Kelvin Road, 
Maddington, WA 6109 
 
 
 
Dear Richard, 
 
SUBJECT: FERNVEIW LANDFILL STABILITY ANALYSIS 

1 TOE BUTTRESS SLOPE STABILITY ANALYSIS 

ATC Williams Pty Ltd (ATCW) undertook slope stability assessment of the Fernview Landfill after 
the landfill footprint was re-located a small distance to accommodate the need for a stabilising toe 
buttress.  The stability analysis of the proposed landfill sections was conducted using the SLOPE/W 
software [Ref. 1], utilising the Morgenstern-Price method.  These works were conducted in 
accordance with Task 3 described in the ATCW proposal reference 118061.03.P01_Rev2, dated 29 
August 2018.   

1.1 Methodology 

The modelled landfill layout and lining system was based on the proposed Bowman and Associates 
design and presented in the Works Approval Application prepared by Fernview Environmental dated 
2 August 2017.   
 
The proposed landfill design was analysed for the following cases; 
 

• Long Term Static Stability  
• Seismic Loading (Pseudo-Static Analysis) 

 
The shear strength parameters adopted in the models for the site won, imported soils and waste 
were based on previous modelling and confirmed using: 

• Appendix D of AS4678-2002 Earth Retaining Structures [Ref 3] for the site won and natural 
sand cohesionless soils assessed from the soil descriptions presented in the Crisalis report 
and borehole logs. 

• Typical values for coarse crushed rock for the basal drainage aggregate. 

• Experience with similar compacted sandy clay fill cohesive soils proposed for the select fill 
materials. 

• Experience with similar waste materials, reduced to allow for the additional decomposition 
of the waste in the proposed bioreactor landfill. 

http://www.atcwilliams.com.au/
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The Long Term Static Stability of the landfill refers to the structures capacity to support the 
weight of the contained material as well as its self-weight. Drained parameters were adopted for 
the modelling works.   
 
To simulate a seismic event in a pseudo static analysis, a 1 in 500-year event ground acceleration 
was applied to the model. This corresponds to a horizontal seismic peak ground acceleration (PGA) 
of 0.05g and vertical seismic acceleration of 0.00g, in accordance with AS1170.4 [Ref. 2] and 
AS4678 [Ref. 3]. 
 
In addition to the horizontal acceleration, undrained soil parameters were adopted in the model 
for the cohesive soils due to the short-term loading condition. 

1.2 Design Sections 

Three profiles through the landfill, shown in 0, were selected for the stability assessment works.   
• Section A, shown in 0, starts from the south-west corner through the centre of the landfill 

(highest point of the landfill), to the north-west corner, that includes the deepest cut 
profile into the natural surface to form the landfill void. 

• Section B, shown in 0, was modelled on a typical north -south section of the landfill, 
located along the centreline of the landfill.  

• Section C, shown in 0, starts from the south-east corner to the north-west corner of the 
landfill and represents the longest landfill slope across the landform. 

1.3 Sub-surface Profile 

The sub-surface soil conditions adopted for this analysis were similar to that used in the original 
landfill stability assessment [Ref. 4]. The underlying geology was assumed to be predominantly 
fine to medium grained sand, well to moderately rounded quartz, and to a depth exceeding the 
proposed excavation depth of the landfill.   

1.4 Material Parameters 

The material parameters adopted for the stability analysis is consistent with those used in the 
original landfill stability assessment. The numerical values for each material are summarised in 
Section 6.4 of the Fernview Landfill Stability Review and Assessment [Ref. 4]. 

1.5 Groundwater and Leachate Profile 

The groundwater profile adopted in modelling is similar to that used in the original landfill stability 
assessment [Ref. 4]. This consists of the regional groundwater table located at approximately  
RL 144m, and a perched phreatic surface generated from the leachate water within the landfill 
contained by the landfill excavation.  
 
For this assessment, ATCW also assessed elevated leachate levels within the waste mass, as 
requested by DWER. This case considers leachate levels building up within the waste mass and 
reaching the crest of the southern cell embankment, fully saturating the waste material up to that 
level. 

1.6 Acceptance Criteria 

For the purposes of the slope stability modelling, the target Factor of Safety (FoS) against a 
rotational or translational failure for each model is based on a suitable level of safety in 
accordance with accepted criteria. 
 
 



 
 

October 2018  Page 3 of 5 118061.05-L001_Rev2 

 
 

 
The target factor of safety was selected based on the following criteria: 
 

• A FoS of less than 1.0 is considered unstable. 

• A FoS of between 1.0 and 1.1 is considered marginally unstable and is not acceptable for 
any long or short-term conditions. 

• A FoS of between 1.1 and 1.3 is considered quasi-stable with creep likely to occur in the 
upper soils and only acceptable for the short-term condition. 

• A FoS of between 1.3 and 1.5 is considered moderately stable with creep unlikely to occur. 

• A FoS of at least 1.5 is considered stable. 

 
For the purpose of this assessment, the following minimum Factors of Safety were adopted; 
 

• Long Term Static Stability – FoS > 1.5 

• Pseudo-Static Seismic Stability – FoS > 1.1 

1.7 Stability Analysis Results 

The results of the stability modelling are summarised in TABLE 1 
 

TABLE 1 
SUMMARY OF STABILITY ANALYSIS 

Section Stability Case Factor of Safety Acceptable Figure No. 

A 

Long Term Static, No Buttress  1.84 Yes 1 

Pseudo-Static Seismic, No Buttress 1.17 Yes 2 

Pseudo-Static Seismic, with Buttress 1.26 Yes 3 

B 

Long Term Static, No Buttress 1.37 No 4 

Pseudo-Static Seismic, No Buttress 0.91 No 5 

Long Term Static, with Buttress 1.76 Yes 6 

Pseudo-Static Seismic, with Buttress 1.12 Yes 7 

C 

Long Term Static, No Buttress 1.63 Yes 8 

Pseudo-Static Seismic, No Buttress 0.99 No 9 

Pseudo-Static Seismic, with Buttress 1.20 Yes 10 
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1.7.1 Discussion 

The modelling indicated Section B was the most critical of the three sections assessed, with both 
the Long Term Static and pseudo-static conditions not meeting the minimum required FoS without 
a toe buttress.  Using the toe buttress design from the previous ATCW study, outlined in [Ref. 4], 
as a starting point, the current works indicated a marginally smaller toe buttress (from about 63m 
to about 55m wide at the base) was required to provide the required ballast to stabilise the waste 
mass at the new landfill footprint location.  The minimum buttress size required for Section B was 
approximately 29m high, about 55m wide at the base and 60m wide at the crest for the sections 
assessed.  The buttress extends up to approximately RL 203m.   
 
The buttress design for Section A indicated a lower buttress height, of approximately 11m high, 
was required due to the higher existing ground elevation at that location.  The buttress maintained 
similar base width of about 53m but wider crest of about 73m.   
 
The buttress design for Section C was generally consistent with the design for Section B, with a 
slightly shallower grade of 5H:1V compared to the 4.5H:1V for Section C.   
 
Based on the stability assessment works undertaken (refer Section B in Drawing 3), it appears that 
the buttress will not be required until at least after the filling of Cells 3 and 4, possibly longer.  
However, ATCW recommends that a detailed stability assessment be undertaken in the future to 
assess when the buttress is required and subsequent staging of the construction of the buttress.  
This detailed assessment would preferably be undertaken before Cell 4 is filled, but this timing can 
be reviewed later in the future.  

2 INDICATIVE TOE BUTTRESS EXTENT AND MATERIALS 

Based on the stability works described in Section 1, ATCW prepared an indicative toe buttress 
design that extends approximately from the south-east corner of the landfill to the south-west 
corner of the landfill.  The extent of the buttress was based on the cross-sections (Sections A to C) 
assessing the stability of the waste mass under long term static conditions and short term pseudo-
static conditions.  
 
It is noted that the geometry of the toe buttress varies from Sections A to C.  This variation is 
primarily due to the geometry of the landfill, excavation of the landfill void and the existing 
ground conditions directly adjacent to the landfill footprint.   
 
The stability analysis assumed the buttress would be constructed using materials excavated to 
form the void of the landfill.  If different materials are proposed for the construction of the 
buttress, additional stability analysis should be undertaken to review the stability of the waste 
mass.    

3 FUTURE DESIGN CONSIDERATIONS  

The works undertaken in this report assessed the waste mass stability under pseudo-static 
conditions and the requirement, including size, of a buttress to stabilise the waste mass.  ATCW 
notes there are future considerations that will need to be considered prior to the construction of 
the buttress.  These considerations include, but are not limited to, the following items; 

• Accessibility of construction vehicles along the crest of the buttress; 

• The design of the landfill cap and its interface with the buttress design; 

• Stormwater management on the buttress and the need to shed stormwater away from the 
buttress and not let it soak and/or infiltrate into the buttress and saturate it.  Further 
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stormwater management consideration includes an assessment for a need for subsoil 
drainage system to drain infiltrated stormwater so that it is allowed to drain away from the 
buttress and not saturate it.   

• Selection of appropriate vegetation for the buttress to minimise erosion of the buttress 
materials and stormwater.  

• Development of an inspection and management plan, as part of the landfill’s Rehabilitation 
Plan, to manage waste settlement and remedial works required to repair the buttress at 
these locations.   

4 CLOSING  

Please do not hesitate to contact the undersigned if you have any questions.  
 
Yours sincerely, 
 
 
 
 
 
ALEXANDER CAMPBELL      FOOK CHI SOO 

Engineer        Senior Engineer 
ATC Williams Pty Ltd       ATC Williams Pty Ltd 

 

 
ATTACHMENTS: 

 

Drawing 1 General Layout Plan 

Drawing 2 Section A 

Drawing 3 Section B 

Drawing 4 Section C 

Figures 1 – 10: Figures for Stability Analysis  
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FERNVIEW ENVIRONMENTAL PTY LTD

FERNVIEW LANDFILL

LANDFILL RE-DESIGN STABILITY ASSESSMENT

Section A - Long Term Static Stability -  No Buttress

Date: 17/10/2018 Job No: 118061.05 FIGURE 1www.atcwilliams.com.au

1.840

File Name: Section A.gsz
Directory : K:\Projects\118\118061 Fernv iew Landf ill\05 Landf ill re-design\Data and Calcs\SlopeW\
Name: Static Long Term - No Bund + elev ated Leachate

Horz Seismic Coef.: 

Name: Natural Sand 30deg      Model: Mohr-Coulomb      Unit Weight:  16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     Piezometric Line: 1      
Name: Cap Topsoil Drained      Model: Mohr-Coulomb      Unit Weight: 14 kN/m³     Cohesion': 2 kPa     Phi': 25 °     Piezometric Line: 1      
Name: Coarse Aggregate Drainage (DR/UD)      Model: Mohr-Coulomb      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi':  40 °     Piezometric Line: 1      
Name: Lining Sy stem (GM/GTX/GCL) (DR/UD)      Model: Mohr-Coulomb      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     Piezometric Line: 1      
Name: Waste Drained      Model: Mohr-Coulomb      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 20 °     Piezometric Line: 1      
Name: Select Fill (Sandy Clay ) Drained      Model:  Mohr-Coulomb      Unit Weight: 18 kN/m³     Cohesion':  5 kPa     Phi': 25 °     Piezometric Line: 1      
Name: Sand Drainage Protection (DR/UD)      Model: Mohr-Coulomb      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     Piezometric Line: 1      

Distance

0 50 100 150 200 250 300 350 400 450 500 550 600 650

E
le

va
tio

n

150

160

170

180

190

200

210

220

230

K:\Projects\118\118061 Fernview Landfill\05 Landfill re-design\Data and Calcs\SlopeW\Results summary.xlsx  Sect A - LT, No bund



Date: 17/10/2018 Job No: 118061.05 FIGURE 2

FERNVIEW ENVIRONMENTAL PTY LTD

FERNVIEW LANDFILL

LANDFILL RE-DESIGN STABILITY ASSESSMENT

Section A - Pseudo-Static Stability -  No Buttress

www.atcwilliams.com.au

1.174

File Name: Section A.gsz
Directory : K:\Projects\118\118061 Fernv iew Landf ill\05 Landf ill re-design\Data and Calcs\SlopeW\
Name: Pseudo Stat ic - No Bund + elev ated Leachate

Horz Seismic Coef.: 0.05

Name: Natural Sand 30deg      Model: Mohr-Coulomb      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     Piezometric Line: 1      
Name: Coarse Aggregate Drainage (DR/UD)      Model: Mohr-Coulomb      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     Piezometric Line: 1      
Name: Lining Sy stem (GM/GTX/GCL) (DR/UD)      Model: Mohr-Coulomb      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     Piezometric Line: 1      
Name: Select Fill (Sandy  Clay ) Drained      Model: Mohr-Coulomb      Unit Weight: 18 kN/m³     Cohesion': 5 kPa     Phi': 25 °     Piezometric Line: 1      
Name: Select Fill (Sandy  Clay ) Undrained      Model: Mohr-Coulomb      Unit  Weight: 18 kN/m³     Cohesion': 50 kPa     Phi': 0 °     Piezometric Line: 1      
Name: Cap Topsoil Undrained      Model: Mohr-Coulomb      Unit Weight: 14 kN/m³     Cohesion': 0 kPa     Phi': 25 °     Piezometric Line: 1      
Name: Sand Drainage Protection (DR/UD)      Model: Mohr-Coulomb      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     Piezometric Line: 1      
Name: Waste Undrained      Model: Mohr-Coulomb      Unit  Weight: 10 kN/m³     Cohesion': 50 kPa     Phi': 0 °     Piezometric Line: 1      
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K:\Projects\118\118061 Fernview Landfill\05 Landfill re-design\Data and Calcs\SlopeW\Results summary.xlsx  Sect A - Seismic, No Bund



Date: 17/10/2018 Job No: 118061.05 FIGURE 3

FERNVIEW ENVIRONMENTAL PTY LTD

FERNVIEW LANDFILL

LANDFILL RE-DESIGN STABILITY ASSESSMENT

Section A - Pseudo-Static Stability -  With Buttress

www.atcwilliams.com.au

1.255

File Name: Section A.gsz
Directory: K:\Projects\118\118061 Fernview Landfill \05 Landfill  re-design\Data and Calcs\SlopeW\
Name: Pseudo Static - Bund

Horz Seismic Coef.: 0.05

Name: Natural  Sand 30deg      Model: Mohr-Coulomb      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi ': 30 °     Piezometric Line: 1      
Name: Coarse Aggregate Drainage (DR/UD)      Model: Mohr-Coulomb      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     Piezometric Line: 1      
Name: Lining System (GM/GTX/GCL) (DR/UD)      Model: Mohr-Coulomb      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     Piezometric Line: 1      
Name: Select Fil l  (Sandy Clay) Drained      Model: Mohr-Coulomb      Unit Weight: 18 kN/m³     Cohesion': 5 kPa     Phi ': 25 °     Piezometric Line: 1      
Name: Select Fil l  (Sandy Clay) Undrained      Model: Mohr-Coulomb      Unit Weight: 18 kN/m³     Cohesion': 50 kPa     Phi': 0 °     Piezometric Line: 1      
Name: Cap Topsoil  Undrained      Model: Mohr-Coulomb      Unit Weight: 14 kN/m³     Cohesion': 0 kPa     Phi ': 25 °     Piezometric Line: 1      
Name: Sand Drainage Protection (DR/UD)      Model: Mohr-Coulomb      Uni t Weight: 16 kN/m³     Cohesion': 0 kPa     Phi ': 30 °     Piezometric Line: 1      
Name: Waste Undrained      Model : Mohr-Coulomb      Unit Weight: 10 kN/m³     Cohesion': 50 kPa     Phi': 0 °     Piezometric Line: 1      
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Date: 17/10/2018 Job No: 118061.05 FIGURE 4

FERNVIEW ENVIRONMENTAL PTY LTD

FERNVIEW LANDFILL

LANDFILL RE-DESIGN STABILITY ASSESSMENT

Section B - Long Term Static Stability -  No Buttress

www.atcwilliams.com.au

1.365

File Name: Section B.gsz
Directory: K:\Projects\118\118061 Fernview Landfill\05 Landfill re-design\Data and Calcs\SlopeW\
Name: Static Long Term - No Bund + Elevated Leachate

Horz Seismic Coef.: 

Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Cap Topsoil Drained      Unit Weight: 14 kN/m³     Cohesion': 2 kPa     Phi': 25 °     
Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     
Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     
Name: Waste Drained      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 20 °     
Name: Select Fill (Sandy Clay) Drained      Unit Weight: 18 kN/m³     Cohesion': 5 kPa     Phi': 25 °     
Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
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Date: 17/10/2018 Job No: 118061.05 FIGURE 5

FERNVIEW ENVIRONMENTAL PTY LTD

FERNVIEW LANDFILL

LANDFILL RE-DESIGN STABILITY ASSESSMENT

Section B - Pseudo-Static Stability -  No Buttress

www.atcwilliams.com.au

0.907
File Name: Section B.gsz
Directory: K:\Projects\118\118061 Fernview Landfill\05 Landfill re-design\Data and Calcs\SlopeW\
Name: Pseudo Static - No Bund + Elevated Leachate

Horz Seismic Coef.: 0.05

Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     
Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     
Name: Select Fill (Sandy Clay) Undrained      Unit Weight: 18 kN/m³     Cohesion': 50 kPa     Phi': 0 °     
Name: Cap Topsoil Undrained      Unit Weight: 14 kN/m³     Cohesion': 0 kPa     Phi': 25 °     
Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Waste Undrained      Unit Weight: 10 kN/m³     Cohesion': 50 kPa     Phi': 0 °     
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Date: 17/10/2018 Job No: 118061.05 FIGURE 6

FERNVIEW ENVIRONMENTAL PTY LTD

FERNVIEW LANDFILL

LANDFILL RE-DESIGN STABILITY ASSESSMENT

Section B - Long Term Static Stability -  With Buttress

www.atcwilliams.com.au

1.762

File Name: Section B.gsz
Directory: K:\Projects\118\118061 Fernview Landfil l\05 Landfil l re-design\Data and Calcs\SlopeW\
Name: Static long term - Bund to pass (4)

Horz Seismic Coef.: 0

Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion' : 0 kPa     Phi' : 30 °     
Name: Cap Topsoil Drained      Unit Weight: 14 kN/m³     Cohesion': 2 kPa     Phi': 25 °     
Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     
Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     
Name: Waste Drained      Unit Weight: 10 kN/m³     Cohesion' : 0 kPa     Phi' : 20 °     
Name: Select Fill (Sandy Clay) Drained      Unit Weight: 18 kN/m³     Cohesion': 5 kPa     Phi': 25 °     
Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
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Date: 17/10/2018 Job No: 118061.05 FIGURE 7

FERNVIEW ENVIRONMENTAL PTY LTD

FERNVIEW LANDFILL

LANDFILL RE-DESIGN STABILITY ASSESSMENT

Section B - Pseudo-Static Stability -  With Buttress

www.atcwilliams.com.au

1.120

File Name: Section B.gsz
Directory: K:\Projects\118\118061 Fernview Landfill\05 Landfill re-design\Data and Calcs\SlopeW\
Name: Pseudo Static -  Bund to pass (4)

Horz Seismic Coef.: 0.05

Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion' : 0 kPa     Phi' : 30 °     
Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     
Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     
Name: Select Fill (Sandy Clay) Undrained      Unit Weight: 18 kN/m³     Cohesion' : 50 kPa     Phi' : 0 °     
Name: Cap Topsoil Undrained      Unit Weight: 14 kN/m³     Cohesion' : 0 kPa     Phi': 25 °     
Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Waste Undrained      Unit Weight: 10 kN/m³     Cohesion': 50 kPa     Phi': 0 °     
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Date: 17/10/2018 Job No: 118061.05 FIGURE 8

FERNVIEW ENVIRONMENTAL PTY LTD

FERNVIEW LANDFILL

LANDFILL RE-DESIGN STABILITY ASSESSMENT

Section C - Long Term Static Stability -  No Buttress

www.atcwilliams.com.au

1.633

File Name: Section C.gsz
Directory: K:\Projects\118\118061 Fernview Landfill\05 Landfill re-design\Data and Calcs\SlopeW\
Name: Static Long Term - No Bund + Elevated leachate

Horz Seismic Coef.: 

Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi' : 30 °     
Name: Cap Topsoil Drained      Unit Weight: 14 kN/m³     Cohesion': 2 kPa     Phi': 25 °     
Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     
Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     
Name: Waste Drained      Unit Weight: 10 kN/m³     Cohesion' : 0 kPa     Phi': 20 °     
Name: Select Fill (Sandy Clay) Drained      Unit Weight: 18 kN/m³     Cohesion': 5 kPa     Phi': 25 °     
Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
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Date: 17/10/2018 Job No: 118061.05 FIGURE 9

FERNVIEW ENVIRONMENTAL PTY LTD

FERNVIEW LANDFILL

LANDFILL RE-DESIGN STABILITY ASSESSMENT

Section C - Pseudo-Static Stability -  No Buttress

www.atcwilliams.com.au

0.987

File Name: Section C.gsz
Directory: K:\Projects\118\118061 Fernview Landfill\05 Landfill re-design\Data and Calcs\SlopeW\
Name: Pseudo Static - No Bund + Elevated leachate

Horz Seismic Coef.: 0.05

Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi' : 30 °     
Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     
Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     
Name: Select Fill (Sandy Clay) Undrained      Unit Weight: 18 kN/m³     Cohesion': 50 kPa     Phi' : 0 °     
Name: Cap Topsoil Undrained      Unit Weight: 14 kN/m³     Cohesion': 0 kPa     Phi': 25 °     
Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Waste Undrained      Unit Weight: 10 kN/m³     Cohesion': 50 kPa     Phi': 0 °     
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Date: 17/10/2018 Job No: 118061.05 FIGURE 10

FERNVIEW ENVIRONMENTAL PTY LTD

FERNVIEW LANDFILL

LANDFILL RE-DESIGN STABILITY ASSESSMENT

Section C - Pseudo-Static Stability -  With Buttress

www.atcwilliams.com.au

1.201

File Name: Section C.gsz
Directory: K:\Projects\118\118061 Fernview Landfill\05 Landfill re-design\Data and Calcs\SlopeW\
Name: Pseudo Static - Bund to Pass (4)

Horz Seismic Coef.: 0.05

Name: Natural Sand 30deg      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Coarse Aggregate Drainage (DR/UD)      Unit Weight: 18 kN/m³     Cohesion': 0 kPa     Phi': 40 °     
Name: Lining System (GM/GTX/GCL) (DR/UD)      Unit Weight: 10 kN/m³     Cohesion': 0 kPa     Phi': 10 °     
Name: Select Fill (Sandy Clay) Undrained      Unit Weight: 18 kN/m³     Cohesion': 50 kPa     Phi': 0 °     
Name: Cap Topsoil Undrained      Unit Weight: 14 kN/m³     Cohesion': 0 kPa     Phi': 25 °     
Name: Sand Drainage Protection (DR/UD)      Unit Weight: 16 kN/m³     Cohesion': 0 kPa     Phi': 30 °     
Name: Waste Undrained      Unit Weight: 10 kN/m³     Cohesion': 50 kPa     Phi': 0 °     
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FERNVIEW ENVIRONMENTAL 

Fernview Environmental Pty Ltd 
Unit 1/48 Kelvin Road 
Maddington WA 6109 

 

Conditions of Approval - Application DAP/15/00918 
Page 10 of 11 

 

 

Appendix D - Water Management Plan and Licence 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Licensee(s) Fernview Environmental Pty Ltd

Description of Water 
Resource

Gingin
Perth - Mirrabooka

Annual Water 
Entitlement

149,750kL

Location of Water Source LOT 98 ON PLAN 75926 - Volume/Folio 2847/974 - Lot 98   

Authorised Activities Taking of water for Location of Activity

Water for Industrial purposes LOT 98 ON PLAN 75926 - Volume/Folio 2847/974 - Lot 98   

Duration of Licence From 5 August 2019 to 4 August 2029

This Licence is subject to the following terms, conditions and restrictions:

1. The annual water year for water taken under this licence is defined as 1 February to 31 January.

2. Every 1 Years the licensee shall provide to the Department of Water and Environmental Regulation a Groundwater Monitoring 
Summary for the preceding water year.  The first report is due 01/03/2020.

End of terms, conditions and restrictions

This Licence is granted subject to the Rights in Water and Irrigation Regulations 2000.

File No: VF691
Page 1 of 1

Instrument No. GWL203184(1)

LICENCE TO TAKE WATER
Granted by the Minister under section 5C of the Rights in Water and Irrigation Act 1914



Operating Strategy – Fernview Environmental Pty Ltd 

May 2019 

Department of Water and Environmental Regulation  1 

 

Basic operating strategy 

associated with a water licence 

Note :   

  t o  be  used  in  assoc ia t ion  w i th  Opera t i ona l  po l i c y  5 .08  “Use  o f  ope ra t ing  

 s t r a teg ies  in  t he  wa t e r  l i cens ing  p rocess ”  ( 2010)  

  t h i s  i s  a  gu ide  an d  in d iv idua l  a pp l i can ts  may  need  to  add ress  i s sues  in  t he i r  

ope ra t ing  s t r a teg ies  t ha t  a re  no t  l i s ted  in  t h i s  t emp la te .  A lso ,  n o t  a l l  i s sues             

i n  t h i s  t emp la te  may  need  to  be  a dd ressed-  con tac t  t he  reg iona l  o f f i ce  o f  t he  

Depar tmen t  o f  W ate r  t o  d i s cuss  the  requ i remen ts .               

 

Name of Development Project:  Fernview Environmental Pty Ltd 

.…………………………………………………………………………………………….…                           

Legal description and address of project:  Lot 98 on Plan 75926, Lot 98 Wannamal Road 
South, Cullalla……………………………………………….… 

Name of water licence applicant/ licensee:  Fernview Environmental Pty Ltd…………………  

 

“I understand that the commitments given in the attached operating strategy will be a 
condition of the associated water licence and that a breach of the commitments or any 
licence condition may be an infringement of the Rights in Water and Irrigation Act 1914”  

Signatures 

Richard Rudas – Projects Director ……………………………………….Date….…….….. 

 

Noted by Licensing Officer………………………………………………...Date……………   
Department of Water and Environmental Regulation 
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Department of Water and Environmental Regulation  2 

 

 

1.  Administrative requirements 
This section outlines the administrative arrangements necessary to ensure the strategy is adhered to. 

 

1.1   Licence Details:  As per the licence on the property. 

 

1.2  Staged Development:  The development is not staged. 

 

 

1.3  Strategy Duration:  This operating strategy is current for the life of the water licence.  It will be reviewed three months 
prior to the expiry of the Licence to Take Water or as directed by the Department of Water and Environmental Regulation. 
 

1.4  Review Date: As required or as directed by DWER. 

 

1.5  Definition of the Water Year:  The water year is defined as midnight on 1 February to midnight on 31 January, 12 
months later. 

 

1.6  Trigger Points 

 A decline in the end of September water level, from the reading the previous September, in the 
production of more than 0.5m. 

 

1.7  Person/position responsible for implementing operating strategy and contact details: 
Richard Rudas 
Unit 1 / 48 Kelvin Road 
Maddington  WA  6109 

 
1.8  Reporting Requirements: 
An annual Groundwater Monitoring Summary is required to be prepared inn accordance with Operational 
policy – 5.12 – Hydrogeological reporting associated with a groundwater well licence.  The Groundwater 
Monitoring Summary will need to be submitted within eight weeks of the end of the water year (i.e. 30 
November each year). 
All monthly water meter readings must be recorded monthly via the Department of Water and 
Environmental Regulation’s ‘Water Online Portal’ or on an Approved Department of Water and 
Environmental Regulation ‘Meter Water Use Card’.  The meter readings must be reported via a completed 
‘Meter Water Use Card’ to the Department of Water and Environmental Regulation every twelve months, 
commencing 28 February 2020.  Monthly production bore water levels will be reported to the Department 
of Water and Environmental Regulation along with the water meter readings every twelve months 
commencing 28 February 2019. 
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May 2019 

Department of Water and Environmental Regulation  3 

 

2.  Water Source Description 

2.1  Water Source Description: 

Bore 
Production 

Location 
coordinates1 

Aquifer Elevation 

(mAHD) 

Depth 

(m) 

Construction details (bore logs 
to be provided to department) 

MPB1 403165E  6545737N 

Zone 50H 

Mirrabooka Approx 
164m 

41 Reported to DWER in Form2 
and H2 Report 

 

2.2  Scheme Description:  The water is to be pumped from the one production bore (FE1), screened in the 
Mirrabooka aquifer, directly to a holding tank. 

 

3.  Water management objectives 
Identify and manage the risks to the water resource, other water users and the local ecology of the taking of 
water. 
3.1  Management Issues: 

 Annual abstraction to be limited to the allocated amount of 149,750kL. 

 Drawdown due to abstraction affecting other users. 

 

3.2  Management Objectives: 

 Ensure that abstraction does not exceed the licensed allocation. 

 Ensure that abstraction does not result in adverse effects on other nearby users in the superficial 
formations aquifer. 
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4.  Operating Rules 
Production bore FE1 is the only production bore and is operated as required to maintain storage tank levels.  
Production for dust suppression will be higher in warmer months. 

4.1  Production Bore 

Bore 
name 

Installed 
pumping 
capacity 

(kL/h) 

Annual 
abstraction  

(kL) 

Operating 
protocols  

Bore abstraction strategy 

FE1 18 Capable of 
up to 
149,750 

Principal bore 
and only 
source 

Pumped to supply sufficient water for dust 
suppression, green waste /mulching and fertiliser 
processing. 

 

 

5.  Monitoring 
 

5.1  Groundwater monitoring is undertaken to determine the effects, if any, of abstraction by Fernview 
Environmental Pty Ltd on the Mirrabooka aquifer beneath the property. 

5.2  Water use measurement: 

Draw point 
(either bore or 
surface water) 

Description of 
meter installed 

Meter maintenance / 
calibration schedule 

Frequency of recording meter data 
(e.g. on the same day every month) 

FE1 TBA 5 yearly with next due in 2024 The last working day of each month 
 

 

5.3  Groundwater level monitoring: 

Production bore  Location co-ordinates 

GDA94 Zone 50J 

Monitoring frequency (e.g. once every three months) 

FE1 403165E  6545737N Once every month after the pump has been turned off 
for at least four hours.  There are six monitoring bores 
on-site and the water levels of these are measured 
every three months. 

 

5.4  Groundwater quality monitoring 

Production Bore Location co-ordinates 

GDA94 Zone 50J 

Monitoring frequency  

FE1 403165E  6545737N Annually in March/April a water sample from the 
production bore will be taken and an electrical 
conductivity and pH will be measured with calibrated 
equipment.  Total Dissolved Salts will be determined by 
multiplying the Electrical Conductivity by 0.66.  If field 
levels increase, laboratory analysis will be used to verify 
field measurements. 
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6.  Contingency plans 
 

6.1  Unexpected Decline in Production Bore Water Levels - If the end of September water level of the 
production bore over a twelve month period declines in excess of 0.5m. 

 The water level in FE1 will be measured again to confirm the reading. 

 The Department of Water and Environmental Regulation is to be notified by the Fernview Environmental 
Pty Ltd within 14 days of the exceedance of the trigger point being determined. 

 The cause of the greater than anticipated change in water level will be investigated and the results 
reported to the Department of Water and Environmental Regulation with the annual water level 
monitoring. 

 If the greater than expected water level decline can be attributed directly to abstraction from FE1 then 
the abstraction rate from FE1 may be reduced.  The reduction will be to a monthly abstraction rate that 
is 90% of the previous year’s abstraction for each calendar month. 

 

6.2  Unexpected Increase in Groundwater Salinity and pH - If the electrical conductivity from one September 
to the next twelve months latter increases by more than 10% of the baseline figure (1,230µS/cm) or the pH 
changes by 0.5 pH units from the baseline figure (6.1). 

 The water chemistry will be taken and sent to a NATA certified laboratory for confirmation of the 
electrical conductivity and pH. 

 The Department of Water and Environmental Regulation is to be notified in the next Groundwater 
Monitoring Summary of the exceedance. 

 The cause of the change in water chemistry will be investigated and the results reported to the 
Department of Water and Environmental Regulation in the next Groundwater Monitoring Summary. 

 
 

7.  Associated Map 
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See attached location map: 
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8.  Water Use Efficiency  

 

Every licensee must take appropriate measures to ensure water is used effectively and efficiently (refer to 
Department of Water (and Environmental Regulations) Operational policy 1.02 (2009) Policy on water 
conservation / efficiency plans). 
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9.  Summary of Commitments 
1. The licensee will comply with this operating strategy as a condition of the Licence to Take Water on 

the property. 

2. The licensee will carry out and report to the department on the following monitoring program- 

 

Monitoring program (summary of Section 5) 

Parameter measured Sampling site Frequency Time 

Water Use 

(water meter) 
Bore FE1 Monthly 

The last working day of 
each month 

Water Level Bore FE1 Monthly 
The last working day of 

each month 

Water Chemistry Bore FE1 Annually March/April 

 

3.  The licensee shall inform the Department of Water and Environmental Regulation of any breach in 
the commitments of this operating strategy within 14 days of the licensee being aware of the breach.  
This also includes the implementation of a contingency response. 

4.  Monitoring data will be submitted to the Department of Water and Environmental Regulation as a 
Groundwater Monitoring Summary covering the “water year” by 28 February annually. 

5. Abstraction data (meter readings) will be submitted within 30 Days after the end of the “water year”. 

6.  The operating strategy will be resubmitted to the Department of Water and Environmental Regulation 
as required or as directed by DWER. 
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 Environmental Engineering Consultants 

Waste Management Specialists 
 
Tel: (08) 9414 9670 
 
www.bowmanassociates.com.au 
 
Suite 8/640 Beeliar Drive, SUCCESS WA 6164 
PO Box 2059, ROSSMOYNE WA 6148 

FERNVIEW LANDFILL – LOCAL 
WATER MANAGEMENT PLAN 
This report describes the surface water and groundwater management proposed for Fernview 
Landfill. 
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DISCLAIMER 

The content contained herewith has been compiled in good faith using normal industry practices 

employed by Environmental Engineers and Environmental Scientists. Bowman & Associates Pty Ltd 

accepts no liability for loss or damages incurred by any individual or organisation due to reliance on 

the included content. This document and its contents cannot be used for any other purpose or 

reasons other than those agreed between the Client and Bowman & Associates Pty Ltd without first 

obtaining written consent from Bowman & Associates Pty Ltd. 

DRAFT DOCUMENT 

This document is currently in draft form and subject to change. Bowman & Associates Pty Ltd 

reserves the right to amend this document at any time and without notice while in draft form and 

accepts no liability for the accuracy of the content of this document or opinions, recommendations 

or conclusions included within this document.  

DOCUMENT CONTROL 

VERSION DATE RELEASED PREPARED BY APPROVED BY AUTHORISED SIGNATURE 

1 17.09.2015 Paul Antony Bruce Bowman  

     

     

     

DOCUMENT DISTRIBUTION 

VERSION TYPE FORMAT ISSUED TO ORGANISATION  

1 Electronic Pdf Tom Rudas Aurigen Group Limited 

     

     

     

FILE NAME 

150917 BB Fernview Local Water Management Plan.docx 
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1 INTRODUCTION 
The proponent, Aurigen Group Limited (Aurigen), is proposing to build a landfill in the Shire of Gingin 

(Shire). The project team has undertaken an extensive site selection process, with potential sites 

discounted based on surrounding land use, buffer distances,  groundwater, surface water, site 

access, fauna and/or vegetation constraints. Following the site selection process, Wannamal Road 

South was determined to be the optimum location in the area for the landfill facility. This location 

was selected due to its topography, distance from sensitive premises and waterways, geological 

suitability and depth to groundwater. 

During the operation of the proposed landfill, waste will be placed in a series of engineered cells. 

The landfill is designed to maximise the production and capture of landfill gas by optimising the 

conditions for the breakdown of waste. This is achieved through careful water management, which 

will incorporate leachate recirculation, pH control, temperature and microbe levels in each cell. A 

site layout plan is included as Site Layout. 

An extensive network of pipes within each of the engineered cells will enable the effective 

recirculation of leachate and the subsequent capture of landfill gas. The captured gas, when viable 

quantities exist, will then be piped to a gas powered generator after pre-treatment to remove excess 

moisture and the generated electricity will then be fed into the Western Australian South-West 

Interconnected System. 

This proposal presents an opportunity for future waste management in Western Australia, which is 

technologically advanced, reliable, cost effective and environmentally responsible. 
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2 OBJECTIVE 
The purpose of this document is to provide the Shire of Gingin with a Local Water Management Plan 

consistent with the water quality protection note “Landfills for disposal of putrescible material by 

Department of Water: Water Quality Protection Note 111” (WQN 111) enclosed as Appendix B .  
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3 LOCATION 
The site is located in Cullalla, approximately 16 km north of Gingin township, within the Shire of 

Gingin. The site is located on Lot 98 Wannamal Road South, a privately owned property of 684 ha. 

The site area covers approximately 163.9 ha and the area proposed for the landfill itself covers 

approximately 29 ha. 
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4 LOCAL ENVIRONMENT 

4.1 CLIMATE 

The study area has a Mediterranean climate with mild wet winters and dry hot summers. These 

seasons extend into the autumn and spring months which are transitional periods between the main 

seasons. The climate of the region is strongly influenced by high pressure systems and in the warmer 

months by the development of easterly winds. A brief description of climatic factors obtained from 

Bureau of Meteorology is given below: 

Temperature Seasonal temperature variations range from mean daily maximum and minimum 

temperature of 33.4 °C and 17.8 °C respectively in summer (February) to a mean 

daily maximum and minimum temperature of 17.7 °C and 8.2 °C respectively in 

winter (July/August). 

Rainfall Long term climatic data was obtained from the Pearce Royal Australian Air Force 

airbase, approximately 35 km south-southeast of Gingin. Records dating from 

1937 indicate that the long term average annual rainfall is 684.8mm, of which 

approximately 80% usually falls between May and September. In contrast, the 

mean summer rainfall is just 29.2 mm. It is common for there to be extended dry 

periods during the warmer months. 

Evaporation Mean annual evaporation is approximately 2,000 mm, exceeding annual rainfall 

by more than 1,000 mm. 

Wind Winds are predominantly easterly in direction. Throughout the warmer months 

afternoon sea breezes (westerlies) are common. In the cooler months westerlies 

associated with rain bearing fronts also occur. Average wind speeds are 

considerably slower in winter compared to summer, with a mean afternoon wind 

speed of 15.3 km/hr throughout winter and 19.7 km/hr throughout summer. 

Maximum wind gusts are often attained during the cooler months in association 

with storm activity. 

4.2 GEOLOGY AND GEOMORPHOLOGY 

Drilling approximately 1 km south of the site (boreholes RG2A and RG2B, Figure 1), as part of an 

investigation by Diamond (2000) shows the stratigraphic succession through to the Leederville 

Formation and underlying Parmelia Formation. A summary log for bore RG2A is provided in Table 1, 

as reproduced from Diamond (2000). 
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Figure 1: Landfill Footprint, Buffer  
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Table 1: Summary Log for Bore RG2A 

DEPTH 

(mbgl)* 
STRATIGRAPHIC UNITS 

0-6 Quaternary (Surficial Deposits)   

6-25 Poison Hill Greensand   

25-34 Gingin Chalk     

34-63 Molecap Greensand   Coolyena Group 

63-148 Kardinya Shale 

Osborne Formation 

  

148-196 Henley Sandstone   

196-254 Pinjar Shale 

Leederville Formation 

  

254-450 Wanneroo Member Warnboro Group 

450-472 Marginiup Member   

472-490 Parmelia (Sandstone) Formation   

*mbgl = metres below ground level 

Some detail of the shallow Quaternary and Upper Cretaceous sediments has been provided by air-

core drilling at the proposed site to depths of 29 m below ground level (bgl). Detailed logs of the six 

boreholes indicate mainly medium to coarse sands, mostly ferruginous with laterised horizons at 

shallow depth (2 m to 5 m bgl) within the Surficial Deposits as described in Moncrieff (1989) and Kay 

and Diamond (2001). 

The Upper Cretaceous sediments (Poison Hill Greensand) are clearly weathered to the drilled depth 

in each hole, as described by Kay and Diamond (2001), and it is unclear from the bore logs where the 

boundary is between the Surficial Deposits and the weathered Greensand. Indeed, as the Surficial 

Deposits are themselves weathered and reworked Upper Cretaceous (Moncrieff, 1989) it seems 

likely that the boundary between the two is gradational and not easily determined. Certainly there is 

no obvious change in lithology or geophysical logs that define a stratigraphic boundary as such. The 

absence of any boundary indicates that the Surficial Deposits and upper weathered Poison Hill 

Greensand form a single vadose zone for the unconfined aquifer beneath the proposed landfill site. 

4.3  SOIL PROFILE 
The site is situated on the southern part of the Dandaragan Plateau, a gently undulating sand and 

laterite covered plateau 140 m AHD to 260 m AHD in elevation (Moncrieff, 1989). The Gingin Scarp 

lies to the west of the site, with the Muchea and Darling Faults to the east. There is little runoff from 

the Dandaragan Plateau due to the permeable surface cover (Moncrieff, 1989). The site lies above a 
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subdued synclinal structure of the Upper Cretaceous sediments of the Coolyena Group, on the 

southern toe of the Swan Syncline (Kay & Diamond, 2001). 

4.4 TOPOGRAPHY 

The area is undulating with a rounded hill present along the centre of the northern boundary. The 

remainder of the area generally decreases in elevation from the western and northern boundaries 

with a low point in the southeast. Elevation ranges from approximately 165 m AHD in the south-

eastern portion of the area to approximately 220 m AHD along the northern and western 

boundaries. The proposed landfill site will be cut into a hill where the topography shields the 

landfill’s visibility from most vantage points in the surrounding landscape. 

4.5 GROUNDWATER 

Groundwater at the site is located within the unconfined Poison Hill aquifer, comprising of Poison 

Hill Greensand, Gingin Chalk and Molecap Greensand stratigraphic units. Groundwater with the 

Poison Hill aquifer beneath the study area is generally at 143 m AHD which is between 20 m and 70 

m below ground level (Crisalis International, 2006). Regional groundwater flow within the Poison Hill 

aquifer is generally to the southwest. There is no direct connection between the Poison Hill aquifer 

sediments and Leederville aquifer in the region (Crisalis International, 2006). 

4.5.1 Groundwater Level 

The piezometric head of water in the Leederville aquifer was measured in bore RG2A at 110 m AHD 

(refer Figure 1), 51 m below surface level and above the upper surface of the Kardinya Shale. This 

suggests that the Kardinya Shale confines groundwater in the Leederville aquifer. 

Bore RG2B was drilled to provide water supply for drilling of the deeper bore RG2A, and taps 

groundwater in the Poison Hill aquifer. Groundwater levels within this bore were recorded at 18.26 

m below top of casing or approximately 143 m AHD within the Poison Hill Greensand in November 

2000. 

Five groundwater monitoring bores have been established on the landfill site and the locations are 

shown in Location of Groundwater Bores. 

In February 2006 six bores were drilled to a nominal depth of 30 m at the proposed landfill. None of 

these bores intercepted groundwater. Bore BH2 was estimated to have been drilled to within 2 m to 

3 m of the water table. 

Groundwater appears to be shallowest beneath the lower, southern end of the proposed site (bore 

BH2 and MB3), where the depth of the unsaturated zone is approximately 26 m and 24.5 m 

respectively. Groundwater is present at much greater depths below the current surface higher in the 

catchment. There is a considerable depth of vadose zone of 25 m or more beneath the site, 

providing considerable protection of groundwater quality from the proposed lined landfill (Crisalis 

International, 2006). Bore FLV4 will be used as a production bore and the depth of groundwater is in 

all bores are indicated in Table 2.  
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Table 2: Depth to Groundwater at Monitoring Bores in 2006/07 

 
MEASURED GROUNDWATER LEVEL 

(m AHD) 
 

BORE NO. 
BORE ELEVATION 

(m AHD) 
08 SEPTEMBER 

2006 
20 DECEMBER 

2006 
28 JUNE 

2007 
DRILLED DEPTH 

(m AHD) 

GG1A 180.37 Dry Dry 147.07 138.37 

GG2 183.51 144.01 144.99 145.01 137.51 

GG3 168.01 143.53 144.54 144.61 139.51 

GG4A 189.73 Dry  144.13 135.73 

GG5 190.45 N/A N/A 143.87 136.45 

FLV 4 157.45 144.17   116.45 

 

Baseline testing of the bores was carried out in four quarters of 2010 and the groundwater levels are 

given in Table 3. 

Table 3: Depth to Groundwater at Monitoring Bores in 2010 

 
MEASURED GROUNDWATER LEVEL 

(m AHD) 

BORE NO. 
TOP OF  

(m AHD) 
 NOVEMBER 

2009 
JANUARY 2010 APRIL 2010 OCTOBER 2010 

GG1A 179.97 145.85 145.83 145.79 145.70 

GG2 183.51 144.56 144.54 144.49 144.40 

GG3 168.01 144.12 144.11 144.06 144.00 

GG4A 189.48 144.09 144.07 144.03 144.00 

GG5 188.32 144.30 144.27 144.22 144.20 

 

4.5.2 Groundwater Quality 

Analysis of groundwater samples collected from the monitoring bores shows groundwater quality to 

be generally very good, with pH varying from 5.8 to 6.2, low total dissolved solids (up to 440 mg/L) 

and the general water type being sodium-chloride dominated. There are generally low 
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concentrations of nutrients. The highest total nitrogen measurement was 3 mg/L, mainly consisting 

of nitrate and organic-N. Ammonium-N is present in low concentrations. Trace metal ions are all 

within freshwater criteria, and all the trace organic contaminants (hydrocarbons – benzene, toluene, 

ethylbenzene, xylene/polycyclic aromatic hydrocarbons, pesticides and polychlorinated biphenyls 

have not been detected. 

4.6 SURFACE WATER 

There are no surface water bodies present on the site. The nearest surface water body is Gingin 

Brook which has its headwaters located 4 to 5 km to the southwest of the site. Boonanarring Brook 

which extends into the Boonanarring Nature Reserve is located approximately 5 km to the west of 

the site. Red Gully Creek is 15 km to the northwest and Moore River is located 25 km directly to the 

north. Lake Beermullah and White Lake are approximately 15 km to the east, with Wannamal Lake 

lying approximately 15 km to the northeast. The direction of stormwater flow for the site varies in 

accordance with the surface contours and is shown in Drawing VES-BA-007. 

4.7 SURROUNDING LAND USES 

Boonanarring Nature Reserve, a large flora and fauna reserve, is located 1.5 km to the west of the 

property. To the immediate north is a privately owned former grazing property which is subject to 

substantial natural revegetation mainly comprised of scrubland. The property to the immediate east 

is privately owned, where limited grazing occurs on scrubland and to the south, the land is used for 

grazing on similar scarcely vegetated land. 

4.8 CLOSEST RESIDENCE AND BUFFER DISTANCE 

The siting of this facility within Lot 98, takes advantage of the large buffer zone that the site offers, 

minimising any impact of the landfill activities on local residents. The nearest residence is Fernview 

Farm homestead itself located approximately 1.95 km to the south of the proposed facility, on Lot 

99. Beyond Lot 99, the nearest residence to the facility is approximately 2.3 km to the north east 

(see Figure 1). 
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5 LANDFILL LINER DESIGN 
The liner will be constructed using the following engineering components and layering, using a 

double lining system incorporating a leak detection layer (as shown in Drawing VES-BA-009) as 

approved by the Department of Environment Regulation (DER). 

1) A 500 mm compacted select fill base will be created during the earthworks stage with a 

minimum 2% gradient to the perimeter of the landfill. The select fill placed over the 

subgrade will have a permeability of no more than 1x10-8 m/s.  

2) A 2.0 mm thick smooth (smooth/textured on the side slopes) high density polyethylene 

(HDPE) geomembrane will be installed over the compacted select base. The HDPE will have a 

hydraulic conductivity of less than 1x10-9 m/s and meet the physical and mechanical 

requirements of the Environment Protection Authority, Victoria’s (2014) Best Practice 

Environmental Management Guidelines for Siting, Design, Operation and Rehabilitation of 

Landfill (Landfill Guidelines). The geomembrane will extend up the side slopes and tie into 

adjacent cells and the landfill perimeter by an anchor trench as shown in Drawing VES-BA-

010 

3) A geonet layer will be placed to form a continuous protective layer across the geomembrane 

and to assist in detecting potential leaks from the above lining. 

4) A Geosynthetic Clay Liner (GCL) will be installed directly over the geonet on the base and the 

side slopes. The GCL will have a hydraulic conductivity of less than 1x10-9 m/s. The GCL will 

extend up the side slopes and tie into adjacent cells and the landfill perimeter anchor trench 

as shown in Drawing VES-BA-010. 

5) A 2.0 mm thick smooth (smooth/textured on the side slopes) HDPE layer will be installed 

directly above the GCL. The HDPE will extend up the side slopes and tie into the landfill 

perimeter anchor trench and adjacent cells. 

6) A protective cushion of non-woven geotextile will be installed directly above the 2.0 mm 

HDPE lining as soon as practical. The proposed non-woven geotextile protection layer that 

will be graded at 650 g/m2. The geotextile will extend up the side slopes and tie into 

adjacent cells. The protective geotextile will be placed to form a continuous layer across the 

geomembrane to prevent the intrusion of the overlying leachate drainage media onto the 

HDPE geomembrane. 

7) A 300 mm deep layer of aggregate placed over the protective cushion layer will act to collect 

and divert leachate to the leachate collection system and towards the leachate wells located 

in each cell. The aggregate layer will be mounded over the leachate collection pipes to 

maintain a 300 mm depth across the landfill cell. The hydraulic conductivity of the drainage 

layer will be greater than 1x10-3 m/s. The aggregate shall consist of clean, virgin aggregate 

(blue metal), free of organic matter, lumps of clay or other deleterious material and be free 

of fine-grained material. The maximum particle size of the cell floor drainage material shall 

be no greater than 37.5 mm. 

8) A final geotextile layer will be placed over the aggregate layer before any waste is placed in 

the landfill cell. The separation geotextile is installed to provide separation of the waste and 

the aggregate drainage layer.  

9) Once the landfill lining system is in place, a layer of waste will be emplaced to commence 

filling of the first cell.  
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The design of the liner system is based on the ability of the lining system to contain landfill gas and 
control leachate migration within an operating regime envisaged for the facility and the geological 
and hydrological setting. 
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6 GROUNDWATER MANAGEMENT 
The objective of monitoring groundwater is to ascertain and protect the current groundwater flow 

and quality at the site. 

6.1 GROUNDWATER MANAGEMENT MEASURES 

A groundwater monitoring programme will be established during construction and operation of the 

landfill. During construction, baseline water monitoring will be conducted as specified in Table 4 

commencing no more than one month after the start of construction works. 

Table 4: Monitoring of Groundwater Quality during Construction 

MONITORING 
POINT 

REFERENCE 
PARAMETER FREQUENCY METHOD 

GG2, GG3 and 
GG4A 
(Location of 
Groundwater 
Bores) 

SWL and the other parameters detailed 
in Section 8.4.2 of the Works Approval 
Fernview Landfill, Class II Landfill, 
Wannamal Road South, Cullalla, Shire of 
Gingin, dated 21 December 2010 
(Appendix A) 

Every fourth month 
until submission of a 
construction 
compliance 
document.  

AS/NZS 
5667.1 

 

During operation, additional monitoring bores will be installed around the landfill and leachate 

storage ponds. Bores will be installed on the inferred up hydraulic gradient side to monitor 

background groundwater quality and on the inferred down hydraulic gradient side of potential 

contaminant sources to monitor for contamination. 

Groundwater monitoring during operation will be undertaken every three months and results 

provided to the DER and Shire of Gingin. Groundwater monitoring will be undertaken on six water 

bores during operation namely GG1, GG2, GG3, GG4A, GG6 and GG7. Ongoing groundwater 

monitoring parameters will include but not be limited to pH, electrical conductivity, heavy metals, 

nutrients (nitrogen and phosphorous), ammonia, nitrogen, total dissolved solids and total petroleum 

hydrocarbons. Results will be compared to background concentrations and Australian and New 

Zealand Guidelines for Fresh and Marine Water Quality Guidelines (ANZECC, 2000). 

6.2 CONTINGENCY PLAN 

In the unlikely event that groundwater monitoring indicates elevated nutrients or other 

contaminants in the groundwater and/or sedimentation pond, this will be reported to the Shire 

immediately and a contingency plan will be implemented. The general approach to this contingency 

plan will be as follows: 

 Identification of the type of contamination, 

 Assessment of the potential environmental impact, 

 Isolation of the source of the contamination and re-direction of the flow to leachate storage 

ponds if possible, 

 Assessment and implementation of appropriate treatment for the contamination, 



Fernview Landfill – Local Water Management Plan 

Prepared by Bowman & Associates Pty Ltd Page 23 
 
 

 Further monitoring to pin point the source of contamination, and 

 Undertake measures to rectify source of contamination. 

It is difficult to be precise about remedial action until the type, severity and source of the 

contamination has been identified. However, having a management plan with a number of options 

will ensure any contamination is dealt quickly and efficiently. 

All monitoring results will be recorded and reported to the Shire and DER annually. Where an 

anomalous result is identified, the sample will be immediately directed for analysis in a National 

Association of Testing Authorities (NATA) registered laboratory and investigations implemented to 

identify potential causes for the anomaly. 
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7 SURFACE WATER MANAGEMENT 
It is expected that low volumes of stormwater will be generated on-site due to the high permeability 

and depth of sand present. Notwithstanding, the site will be designed such that surface water is 

directed around and away from the active portion of the landfill. 

For the stormwater catchment plan and catchment areas for the site refer to Drawing VES-BA-008. 

Stormwater will be generated by runoff off the capping of the landfill and also during construction. 

Stormwater will be diverted away from the landfill by drains and culverts were necessary.  Silt traps 

will be installed and maintained for controlling silt runoff during a storm event.  

Stormwater drains will be excavated to follow the natural fall of the land. Drains will utilise a 

combination of sand bags, check dams and riprap armour to help prevent erosion by slowing the 

flow rate of the water (Stormwater Flow). Due to the dry conditions at the Fernview Waste 

Management Facility site it is expected that stormwater in drains will dissipate before reaching the 

sedimentation dam.  

7.1 LANDFILL FOOTPRINT SURFACE WATER MANAGEMENT 

Management of the surface waters that are generated within the footprint of the landfill (not 

including external areas to the landfill) during operation is an important environmental procedure 

which prevents environmental harm. The two distinct types of surface water produced within the 

landfill footprint are: 

 Contaminated surface waters (leachate), and 

 Un-contaminated surface waters. 

Contaminated surface waters are generated during the operation of the landfill by rainfall on the 

active and uncapped cells of the landfill percolating through the waste mass. Contaminated surface 

waters will be controlled via the leachate collection system, landfill lining system and the site 

perimeter bunding. Any water that comes into contact with waste or leachate is classified as 

leachate and managed appropriately. Uncontaminated surface waters are generated as runoff from 

the landfill cap once the cell is complete. At the perimeter of the active cells, un-contaminated 

surface waters will be controlled via drainage channels and will be directed into stormwater 

retention and sedimentation ponds for evaporation, use on-site or controlled infiltration into the 

ground. 

7.2 SEDIMENTATION DAM 
The stormwater retention and sedimentation dam is located down gradient of the facility, passively 

collecting any surface waters from the site. The dam will be unlined allowing sedimentation and 

infiltration into the ground. Collected surface waters are safe to dispose of in this fashion as they are 

uncontaminated and contain only sediment. The dam will be maintained to prevent excess silting. 

Water within the sedimentation dam may be disposed by: 

 Infiltration into the ground, 

 Evaporation from the pond surface, 

 Used for dust control, and/or 

 Used for irrigation of re-vegetated areas outside the landfill area. 
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7.3 STORMWATER MANAGEMENT INFRASTRUCTURE 

The surface water management scheme includes the following key design features: 

 Bunds and surface water drains will be established to redirect surface water outside of the 

footprint and away from the landfill, 

 Surface water generated on site from hardstands, stockpiles, the landfill cap and other areas 

outside of the landfill footprint will be directed to the sedimentation pond prior to reuse or 

discharge, 

 The surface water drainage system will be designed to cope with predicted storm events in 

accordance with the Environment Protection Authority, Victoria’s (2014) Best Practice 

Environmental Management Guidelines for Siting, Design, Operation and Rehabilitation of 

Landfill (Landfill Guidelines), 

 Landfill capping will be undertaken as soon as possible following cell completion, to 

minimise leachate generation. The cap will be protected against erosion (e.g. planting) and 

able to accommodate settlement without compromising its ability to shed water. The cap 

will be installed no steeper than 1V:5H. The capping of the landfill cells will be progressive. 

On the completion of each cell the cap will be installed as soon as possible and tied into the 

basal liner at the perimeter. Where applicable, the cap edges will be left exposed and easily 

accessible for future incorporation into the adjacent cells, 

 The design of the leachate storage dam will incorporate an engineered liner. The dam will be 

designed in accordance with the Landfill Guidelines to ensure the system can store the 

volume of leachate expected to be generated over two consecutive wet (90th percentile) 

years of rainfall, while maintaining a freeboard of at least 1 m. The freeboard maintained for 

leachate storage dam exceeds the requirement of the Landfill Guidelines. In addition, the 

dams will also be required to store the rainfall generated within the footprint of the dams 

for a critical (1-in-100 year) storm event, 

 The surface water generated in and around the vicinity of the leachate pond will be fully 

contained and will be controlled and managed separately to other surface waters generated 

on-site and will under no circumstances be discharged directly to the surrounding 

environment, 

 Surface waters contained within the sedimentation dam will be monitored on a quarterly 

basis. Parameters monitored will include but will not be limited to total dissolved solids, 

total suspended solids, turbidity, pH, electrical conductivity, nutrients (nitrogen and 

phosphorous), ammoniacal nitrogen and total petroleum hydrocarbons. The monitoring 

frequency may be reduced after discussions with the DER following a twelve month 

monitoring period. 

7.4 CONTINGENCY PLANNING 
Where monitoring indicates elevated nutrients or other contaminants in the sedimentation dam, a 

contingency plan will be implemented. The general approach to this contingency plan will be as 

follows: 

 Identification of the type of contamination, 

 Assessment of the potential environmental impact, 

 Isolation and rectification of the source of the contamination, 
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 Redirection of the flow to leachate storage ponds if possible until rectified, 

 Assessment and implementation of appropriate treatment for the contamination, 

 Further monitoring of the source of contamination, and 

 Undertake measures to rectify source of contamination. 

All monitoring results will be recorded and reported to DER annually and a copy also provided to the 

Shire. Where an anomalous result is identified, the sample will be immediately directed for analysis 

in a NATA registered laboratory and investigations implemented to identify potential causes of the 

anomaly. 

It is considered that the measures proposed will minimise the potential for unacceptable impacts on 

surface water and, as a consequence, groundwater resources during the project development and 

operations phases. 
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8 GROUNDWATER AND LEACHATE SAMPLING AND MONITORING 

PROCEDURE 

8.1 INTRODUCTION 

It is important that groundwater, surface water and leachate monitoring is conducted by a 

standardised procedure following current Australian Standards and industry practices.  For this 

reason, this procedural document has been prepared for all water monitoring at the Fernview Waste 

Management Facility. 

Water monitoring at the Fernview Waste Management Facility is conducted at: 

 Six groundwater monitoring bores surrounding the landfill site,  

 No surface water locations, 

 Two monitoring points within the landfill, and 

 At the leachate pond. 

The following sections detail the procedures for the collection, storage and transfer of samples, and 

the appropriate laboratory testing methods to be employed. 

8.2 SAMPLE COLLECTION 

The party responsible for the collection and analysis of the groundwater sampling shall do so in 

accordance with AS/NZS 5667.1 Water quality – Sampling.  

The Standard requires the provision of field and transportation blank samples and duplicate and 

triplicate samples at appropriate frequencies. 

8.2.1 Groundwater 

Prior to disturbance due to purging and sampling, the following information is to be collected at 

each bore: 

 Any evidence of tampering or damage to the bore head, 

 The static groundwater level in the monitoring bore,  

 Water temperature, and  

 The total depth of the monitoring bore. 

All groundwater monitoring bores are to be purged by removing at least three bore volumes of 

water via a bottom filling bailer, pump arrangement or industry-recognised equivalent.  The purged 

water should be stored and disposed of appropriately. Micro-purge techniques can be employed 

where a dedicated system is installed.  

Samples will be collected using a bottom filling bailer, pump arrangement or industry recognised 

equivalent and immediately transferred to suitably prepared sample containers. The depth of 

sampling and all other details will be recorded on a sample record sheet.  Other details may include: 

 Sample appearance and odour, 

 Weather conditions, and 

 Details of, and the number and type of sample containers filled. 
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Field parameters (temperature, electrical conductivity, redox potential and dissolved oxygen 

concentration) will be recorded during the bore purging to determine when the bore water has been 

appropriately purged to stabilisation. These parameters will then be recorded as in-situ values.  All 

field monitoring equipment will be appropriately calibrated. 

8.2.2 Surface Water 

Surface water samples are to be collected using a bottom filling bailer, pump arrangement or 

industry-recognised equivalent. Samples will be collected from a depth approximately midway 

between the base of the water body and the water surface. The depth of sampling and field 

parameters will be recorded on a sample record sheet. 

Field parameters (temperature, electrical conductivity, redox potential and dissolved oxygen 

concentration) will be recorded during sample collection.  All field monitoring equipment will be 

appropriately calibrated. 

8.2.3 Leachate 

Leachate samples are to be collected using a bottom filling bailer, pump arrangement or industry-

recognised equivalent. Samples will be collected without purging and from the base of the leachate 

well(s). The depth of sampling and field parameters will be recorded on a sample record sheet. 

Field parameters (temperature, electrical conductivity, redox potential and dissolved oxygen 

concentration) will be recorded during the bore purging and sample collection.  All field monitoring 

equipment will be appropriately calibrated. 

8.2.4 Sample Containers 

The selection of the appropriate sample containers, preservation procedures, sample storage 

requirements and holding times are to be in strict accordance with those recommended in AS/NZS 

5667.1. Sample containers should be filled in the order of most volatile to least volatile analyte. 

8.2.5 Sample Labelling 

Unique sample numbers are to be given to samples collected from each sampling location. Sample 

identification will follow the existing nomenclature used during the on-going monitoring 

programme. Quality control samples (field duplicates and triplicates, transportation blanks and field 

equipment blanks) are to be collected at an appropriate frequency to comply with the Standard. 

Samples should be labelled with all relevant sample identification information in waterproof pen. 

8.2.6 Sample Handling and Documentation 

Once filled, all sample containers are immediately tightly capped and stored as required in AS/NZS 

5667.1 until arrival at the analytical laboratory. 

A chain of custody (CoC) record is to be utilised by field personnel to document possession of all 

samples collected for chemical analysis. The CoC record will include as a minimum, the following 

information: 

 Name(s) of sampler(s), 

 Sample type(s), identification number(s) and location(s), 

 Date(s) and time(s) of collection(s), 

 Number and type of containers, 
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 Required analyses, 

 Preservatives, 

 Required detection limits, and 

 Signatures documenting change of sample custody. 

If the cooler containing the samples is to be sent via freight to a laboratory, rather than hand 

delivered to the place where the analyses shall be performed, then the cooler shall be sealed with 

tape and secured with a signed custody seal. The custody seal provides an indication as to whether 

the cooler has been opened by unauthorised personnel. During sampling events partially filled and 

unfilled coolers should be kept within sight of the sample custodian or locked in a vehicle. 

The original CoC record is to accompany the samples to the analytical laboratory and is to be 

returned to the party contracted to perform sampling within 24 hours of sample receipt in the 

laboratory. The original, or a copy of the original, CoC record is to be placed in the appropriate 

project file. Samples are to be delivered to the laboratory promptly to ensure the maximum 

allowable time between collection and analysis, as described in the Standard, is not exceeded. 

The laboratory is to be notified in advance so it will be prepared to receive a shipment of samples. 

Samples are packed in styrofoam or bubble wrap to minimise the risk of breakage. Containers and 

packaging are to be reused where possible to minimise waste. 

The following items are to be checked and performed upon receipt of samples at the laboratory: 

 The custody seals and tape on the cooler are unbroken and uncut (if sent by freight), 

 The signature on the external custody seal matches the sampler(s) signature(s) on the CoC 

record, 

 Determine if samples have been maintained at the appropriate temperature during 

shipment, 

 The sample containers within the cooler are intact, 

 The identification on the sample containers correspond to the entries on the CoC record, 

 The number of sample containers received is equal to the number of samples listed on the 

CoC record, 

 If sample custody is valid, the samples are logged in by the laboratory as per the standard 

operating procedure, 

 The CoC record is updated to include acceptance by the laboratory, and 

 A copy or the original of the CoC record is delivered to the groundwater sampling contractor 

within one working day. 

Any problem with a sample is noted on the CoC record. 

8.2.7 Decontamination 

All sampling equipment is decontaminated between uses to prevent cross contamination. 

Decontamination of equipment involves the following processes (in order): 

 Scrub in clean potable water or deionised water, 

 Scrub in a solution of decon 90 (phosphate free detergent) or equivalent and water, 

 Triple rinse with deionised water, and  
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 Air dry. 

8.2.8 Quality Assurance (QA) / Quality Control (QC) 

The following quality control samples should be collected and analysed: 

Field Blanks - these are used to detect contamination arising from field sampling equipment. The 

sampling equipment is rinsed with high purity water at the completion of equipment 

decontamination. The rinsate is collected directly into the same type of containers used for regular 

samples.  Field blanks may not be required if dedicated sampling equipment is used. 

Transportation Blanks – A blank used to evaluate the amount of contamination introduced by 

transportation by testing a sample against a reference sample retained at the laboratory. 

Field Duplicates and Triplicates - Samples prepared in the field by splitting a field sample in to three 

equal parts, then submitting to the laboratory as three independent samples. Field duplicates and 

triplicates are used to measure the precision of the whole process (sampling, sample preparation 

and analysis). Significant variation in field duplicate results is often observed (particularly for solid 

matrix samples) due to sample heterogeneity. Typically the collection of one duplicate and one 

triplicate sample per 20 samples, or one duplicate and one triplicate sample per day, whichever is 

most frequent, proves sufficient for statistically significant error measurement. 

8.2.9 Laboratory Testing 

The laboratory subcontracted to perform the analytical component of the monitoring programme 

must be NATA accredited for the analytes tested, have demonstrated proficiency in testing and have 

been audited by a professional environmental chemist prior to commencement. It is understood 

that besides those sample custody and management procedures described within this document, 

the laboratory is to act in full accordance with the terms of its NATA Registration for Chemical 

Testing. 

The laboratory should implement internal QA/QC procedures, including: 

 Method blanks, 

 Laboratory duplicates, and 

 Matrix spikes. 

Laboratory testing will be performed on the following chemical parameters, in accordance with the 

Landfill Licence. 

 Electrical Conductivity, 

 Ammoniacal Nitrogen, 

 Arsenic, 

 Cadmium, 

 Chemical Oxygen Demand, 

 Chloride, 

 Chromium, 

 Copper, 

 Iron, 

 Lead, 
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 Manganese, 

 Mercury, 

 Nickel, 

 Nitrite/Nitrate (NOx), 

 pH, 

 Sulphate, 

 Total Nitrogen, 

 Total Petroleum Hydrocarbons, 

 Total Phosphorous, and 

 Zinc. 

The most current Landfill Licence should be reviewed prior to every sampling event to ensure the 

parameters requiring measurement are up to date. 
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9 WATER MANAGEMENT DURING SITE CLOSURE 

9.1 INTRODUCTION 

Site closure is an essential final activity in meeting the primary environmental goal of land 

management and conservation.  Proper operation of a landfill should result in efficient remediation, 

enabling land to be used for other purposes following closure. 

Many of the impacts of landfilling occur long after the landfill has closed. These impacts can be 

minimised by good design and correct operation of the landfill. Best practice rehabilitation and long-

term aftercare of the site will further minimise the impact of the landfill. Best practice for 

rehabilitation and aftercare is considered very early in the design and operation phase of the landfill. 

The Environmental Conditions require that a final Landfill Decommissioning and Post-Closure 

Management Plan be submitted two years prior to the expected date of completion. This is the 

responsibility of Aurigen, or the last licensee of the Fernview Waste Management Facility.  There are 

two main aspects to site closure: 

 Site capping and revegetation, and 

 Post-closure monitoring and maintenance. 

9.2 CLOSURE PLAN 

The Landfill Guidelines require that the Closure Plan should: 

 Specify the steps taken or to be taken in closing, capping, stabilising and rehabilitating the 

premises concerned and the time frame for doing so, 

 Ensure that all leachate collection, gas collection and stormwater controls, monitoring and 

reporting practices, are maintained at a standard equivalent to that employed during the 

operational life of the landfill, 

 Ensure that neighbouring residents are advised of contact persons to discuss any problems 

(e.g. odour emissions).  Records of these complaints should be kept in the same manner as 

approved during operation, and 

 Ensure that waste materials are not received for disposal by the facility after landfill 

operations cease.  Waste materials that are intended for use in the remediation should be 

documented and reported in the same way as for an operating facility. 

9.3 SITE CAPPING AND REVEGETATION 

A key element of the rehabilitation is the capping of the landfill.  The design objectives for the final 

landfill capping to protect surface and ground waters are:  

 Minimising infiltration of water into the waste, ensuring that the infiltration rate does not 

exceed the seepage rate through base of the landfill,  

 Providing a long-term stable barrier between waste and the environment in order to protect 

human health and the environment,  

 Preventing the uncontrolled escape of landfill gas, and  

 Providing land suitable for its intended after use. 
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The landfill cap provides the long-term protection of the groundwater environment.  The cap must 

be designed such that the infiltration through the cap does not exceed 75% of the calculated 

seepage rate through the landfill basal liner.  This avoids the so-called ‘bathtub’ effect, in which 

leachate levels within the landfill build up and eventually overtop the edges of the landfill. The 

landfill capping will follow the Landfill Guidelines as in Table 5 described below.  

Table 5: Indicative Landfill Cap Design 

LANDFILL TYPE CAP PERFORMANCE INDICATIVE LANDFILL CAP 

Class II and Class III 
Putrescible Landfill 

75 per cent of the anticipated 
seepage rate through the liner. 

 

Topsoil / Mulch 

>1.0 m Soil Sub-base  

Geotextile 

Drainage Layer (Optional) 0.3 m 

Geotextile and Geomembrane  

Low Permeability Clayey Material with 
Permeability < 1 x 10

-9
 m/s 

> 0.6 m 

Gas Collection Layer (Optional)  

Earthen Cover 0.3 m 

Waste  

 

Vegetation of the final cap will serve to prevent erosion and stabilise the final landform. Vegetation 

will also act to limit the amount or stormwater running off the cap into the Sedimentation Dam. 

Aurigen intends that the site is rehabilitated and returned to pasture following site closure. This will 

be achieved with the following: 

 The topography of the landfill cap will blend into the surrounding landscape, with a gradient 

of no steeper than 1V:5H, and 

 The surface of the cap will be vegetated with selected local native species and pasture 

grasses based on the data obtained from baseline vegetation surveys as soon as possible. 

9.4 POST-CLOSURE MONITORING AND MAINTENANCE 
The objective of post-closure monitoring and maintenance is to ensure that the landfill continues to 

be non-polluting and does not cause environmental harm after site closure. Active protection of 

surface and groundwater will continue until the site is verified as being inert. 

The site aftercare monitoring and maintenance management strategies will include the following: 

 Maintenance of landfill cap to:  

o prevent/control erosion, 
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o restore depressions caused by differential settlement, 

o seal and monitor cracks in the cap caused by settlement, and  

o restore/maintain vegetation cover, 

 Maintenance and operation of the leachate collection and treatment system, 

 Maintenance and operation of landfill gas-extraction system, and 

 Environmental monitoring of groundwater; surface water, landfill gas, leachate and 

settlement. 

Aurigen has a strong commitment to aftercare and envisages that the site will be managed by 

Aurigen for an extended period following closure (typically 15 to 25 years). The site will only be 

transferred from Aurigen control when monitoring confirms that the site is stable and non-polluting 

and with the written agreement of the DER and Shire of Gingin. 

9.5 STATEMENT OF COMPLETION 

When sufficient evidence can be provided that the landfill is stable and non-polluting, Aurigen may 

seek to complete all obligations by submitting a certified statement of completion to the effect that 

site remediation work has been completed and further environmental management of the premises 

is not required. 

Generally, this statement will be expected to show that: 

 Gas concentration levels in perimeter gas wells (if any) have fallen to less than 1% methane 

(v/v) and less than 1.5% carbon dioxide for a period of 24 months,  

 Waste stabilisation has been completed.  This would be documented by the composition of 

the leachate changing to a low level of contamination, and posing no hazard to the 

environment, 

 Groundwater monitoring has indicated no failure of the landfill liner that would pose a 

threat to groundwater quality,  

 The landfill capping has been assessed over some years and found to be stable with 

acceptable surface water drainage, and 

 The topography of the landfill cap has been blend into the surrounding landscape, with a 

gradient of no steeper than 1V:5H to reflect surrounding landforms. 

Once the DER has approved the certified statement of completion, the last licensee can cease the 

maintenance and monitoring of the site, and any financial assurance requirements will lapse.  



Fernview Landfill – Local Water Management Plan 

Prepared by Bowman & Associates Pty Ltd Page 35 
 
 

10 COMPLIANCE WITH WATER QUALITY PROTECTION NOTE 111 
Table 6: Compliance for Fernview Waste Management Facility with WQN 111 

ITEM ADVICE AND RECOMMENDATIONS IN WQN 111 
PERFORMANCE OF PROPOSED  

FERNVIEW WASTE MANAGEMENT FACILITY 
COMPLIANCE 

1 Location 

Within designated areas described under Part V, Section 57 of the Environmental 
Protection Act 1986, comment may be referred to the Minister for Water regarding Works 
Approval and licence applications. Works Approvals and licenses for prescribed premises 
may then be required to be submitted to the Department of Water for assessment and 
advice. 

 

The site is not in any surface or groundwater Drinking 
Water Protection Areas. Extensive discussions with DER 
were held in relation to liner design, waste acceptance 
and protection of aquifers and Gingin Brook. Aurigen will 
be fully compliant with the conditions in the Works 
Approval issued by the DER for groundwater and surface 
water protection.  

 

Yes 

2 Within proclaimed public drinking water source areas, putrescible landfill sites (Class II and 
III) are incompatible with this Department’s source protection policy. The establishment of 
putrescible landfills or expansion of existing landfills in these areas and zones will be 
opposed by this department. 

The proposed landfill does not fall within any proclaimed 
drinking water source areas.  

Yes 

3 Previously approved putrescible landfills in proclaimed public drinking water source areas 
should have a minimum 500 m vegetated separation buffer to the full supply level of 
reservoirs, their primary feeder streams, and any water production bores or wells used as 
a source of drinking water. 

The proposed landfill is a new development and hence this 
requirement is not applicable. 

Yes 

4 A minimum vertical separation distance of two metres for loam soils and three metres for 
granular soils to the maximum (wet season) groundwater table is recommended. For soils 
information refer to the Methods of testing soils for engineering purposes Soil 
classification tests (Reference 12). In order to avoid leachate contamination, preference 
should be given to sites that reduce the risk of groundwater pollution by providing a 
natural attenuation layer beneath the liner (sub base) for contaminants that may leach 
through the liner. 

More than 20 m vertical separation distance is available 
between the maximum (wet season) groundwater table 
and the ground level. Additional protection in the form of 
a leak detection layer is provided in the engineered liner 
system to prevent leachate from entering the 
groundwater.  

Yes 
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ITEM ADVICE AND RECOMMENDATIONS IN WQN 111 
PERFORMANCE OF PROPOSED  

FERNVIEW WASTE MANAGEMENT FACILITY 
COMPLIANCE 

5 Class II and III landfills should not be established on one-in-100 year average return 
interval flood plains, where they contact or require diversion of any natural watercourse 
or where filling seasonal swampy ground is necessary. They should also not be established 
on sites where they will occupy land which support damp-land vegetation. In addition 
Class II and III landfills should not be located within 100 m of any surface waters, 
ephemeral waterways and watercourses. 

The proposed landfill does not fall within any flood plains.  Yes 

6 In remote areas such as mining camps and remote communities, landfill sites should be 
located with a buffer distance of at least 700 m down gradient (downstream of 
groundwater flow) ((Draft Report 2007) Reference 8) and not be placed between 
production bores used for drinking water supply and the camp or community. 

The landfill is not located in any mining camps and 
exceeds the buffer requirement from any drinking water 
supply.   

Yes 

7 Summary information on statutory requirements and approvals for putrescible landfill 
sites is provided at Appendix B. 

Relevant statutory requirement and approvals will be 
obtained prior to construction and operation of the 
landfill.  

Yes 

8 Landfill Design 

Landfills should be constructed and maintained to conform with Works Approval or 
licence conditions set by regulatory authorities. Typical characteristics of a cell designed to 
contain putrescible waste are provided at Appendix D. 

The proposed landfill will be constructed and maintained 
to be in conformance with Works Approval and licence 
conditions set by regulatory authorities. The proposed 
liner configuration exceeds the required typical 
characteristics detailed by Department of Water in cell 
design for waste containment.  

 

Yes 
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ITEM ADVICE AND RECOMMENDATIONS IN WQN 111 
PERFORMANCE OF PROPOSED  

FERNVIEW WASTE MANAGEMENT FACILITY 
COMPLIANCE 

9 Landfills should have the following design features: 

a) The landfill should be constructed in a pit where the sides are graded at or less 
than the natural angle of repose for surrounding soils. 

b) The base of the pit should not contain organic matter e.g. peat, root matter and 
similar waste material at a depth of at least two metres below the finished base. 

c) The base of the pit should consist of either undisturbed soils or have soils 
compacted and conditioned where necessary to provide a base with a tested 
uniform bearing capacity. 

d) The pit shall be fully contained with a low permeability liner (either engineered 
soil or synthetic). For guidance on suitable liners, see this department’s water 
quality protection notes, (Reference 9b) 

e)  A leachate recovery system should be installed immediately above the base of 
the liner. 

f) Drainage diversion channels sufficient to prevent pit flooding during significant 
storm events. 

g) Security fencing to prevent unauthorised access when the facility is unattended. 

 

a) The internal batter would be 1 in 3 from 
platform to natural surface. The angle of repose 
for the sand material in situ is typically 1V:5H. 

b) All vegetation shall be removed from the works 
area before preparation of the subgrade begins.  

c) A 500 mm deep compacted subgrade over the 
entire earthworks footprint will form a firm 
platform for the composite liner system or 
approved equivalent. The compaction of the 
subgrade will be verified by an appropriately 
qualified soil testing laboratory. 

d) The landfill liner will have a permeability of less 
than 1X10

-9
 m/s.  

e) A leachate collection system as described in 

Section 5 will be installed above the landfill 

liner.  
f) Drainage management to prevent entry of 

stormwater into the landfill will be implemented 

as detailed in Section 7 of the Local Water 

Management Plan. 
g) The site will have a minimum 1.8 m high security 

fence around the landfill area to prevent 
unauthorised entry. Site access gates will be 
provided at the site entrance which will be 
secured with suitable locks. The gates are locked 
outside of operating hours. Only authorised 
Aurigen personnel and the Fire Brigade will hold 
keys. 

 

Yes 
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ITEM ADVICE AND RECOMMENDATIONS IN WQN 111 
PERFORMANCE OF PROPOSED  

FERNVIEW WASTE MANAGEMENT FACILITY 
COMPLIANCE 

10 Construction and Operation of Landfills 

Waste minimisation is the preferred management option for landfill operation. The 
operator should ensure that recyclable materials entering the site are removed from the 
waste stream. For more information see Guide to Best Practice At Transfer Stations 
(Reference 3) and the Waste Authority (WA) website <www.zerowaste.wa.gov.au>. 

The majority of waste delivered to the site will emanate 
from waste transfer stations and resource recovery 
facilities. Recyclable and recoverable materials will be 
removed from the waste stream prior to delivery to the 
landfill site. Waste acceptance criteria at the landfill will 
encourage wastes that can in future be re-mined for the 
recovery of organics. Recyclables recovered as part of the 
re-mining process will be processed at appropriately 
licenced recycling facilities for onward sale as 
commodities. 

Yes 

11 Where approved near sensitive water resources, all on-site above-ground fuelling facilities 
for vehicles and plant operations should be constructed and operated within low 
permeability (less than 10

-9
 m/s) bunded compounds designed to allow recovery of any 

spilt fuel. These compounds should be constructed to capture incident rainfall, jetting fuel, 
any over-fill of tanks, and resist misuse. Where mobile tanks are used, an impermeable 
underlay barrier such as a high density polythene liner at least 0.5 mm thick, with water 
tight joints may be suitable provided it is protected from operational damage. More 
detailed information is available in our water quality protection note 56 Tanks for above 
ground chemical storage and 58 Tanks for temporary above ground chemical storage 
(Reference 9b).  

As the Fernview Waste Management Facility will not be 
sited near any sensitive water resources, the following 
refuelling facility protection features have been 
appropriately designed: 

 Durable above ground tank and pump 
assemblies, 

 Designated area for plant and truck refuelling, 

 Suitable bunding (volume and construction 
materials) to protect the environment from fuel 
spillage, and 

 Bollards to protect tank from damage caused by 
vehicles. 

The estimated size of the fuel storage facility will be 
60,000 L. A mobile 6,000 L fuel tanker will transport fuel to 
the landfill in order to refuel the compactor and other 
plant equipment on-site.  

Yes 

12 Where approved near sensitive water resources, mechanical servicing should comply with 
the recommendations given in our water quality protection note 28 Mechanical servicing 
and workshops (Reference 9b). 

The proposed landfill is not located near sensitive water 
resources; hence this requirement is not applicable.  

Yes 
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ITEM ADVICE AND RECOMMENDATIONS IN WQN 111 
PERFORMANCE OF PROPOSED  

FERNVIEW WASTE MANAGEMENT FACILITY 
COMPLIANCE 

13 Waste from amenities such as toilets and “crib” rooms should be managed in accordance 
with the Health Act 1911 and local government authority (council) requirements. For 
additional information, see our water quality protection note 70 Wastewater treatment – 
onsite domestic systems (Reference 9b). 

During the construction phase, sewage and grey water will 
be directed to temporary, sealed treatment and storage 
facilities (‘Portaloos’) or systems designed to 
accommodate and treat peak volumes of effluent 
generated. Treatment systems will be established and 
operated in accordance with the Shire of Gingin 
requirements under the Health Act. Wastes will be 
collected and removed from site by a licensed liquid waste 
contractor. During operation an Aqua-nova wastewater 
treatment plant will be installed to treat the effluent 
generated on site and will meet the following discharge 
parameters.  

Constituent AQUA-NOVA Discharge (maximum) 

BOD (mg/L) 2 

Total Suspended 
Soilds(mg/l) 

8.75 

E.Coli 
(cfu/100mL) 

10 

 

Yes 

14 Where natural surface or ground water is to be harvested for water supply or dust 
suppression, a water allocation licence may be required from this department in 
accordance with the Rights in Water and Irrigation Act 1914. Contact our nearest regional 
office for information on allocation licences to take water. 

Water usage at the site will comprise mainly of dust 
control. It is estimated that the site will use 55,000 kL per 
year for all activities. The site has a current bore licence to 
extract up to 150,000 kL of water. 
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ITEM ADVICE AND RECOMMENDATIONS IN WQN 111 
PERFORMANCE OF PROPOSED  

FERNVIEW WASTE MANAGEMENT FACILITY 
COMPLIANCE 

15 The installation and operation of monitoring facilities, such as groundwater monitoring 
bores, may be required by regulatory authorities where there is reason to suspect that 
hazardous, putrescible or contaminating materials may have entered the landfill, escaped 
from the site into local soils or a landfill is located near a sensitive water resource. 

Three groundwater monitoring bores have been installed 
to obtain baseline water quality data during the design 
and construction phase. During operation, monitoring 
bores will be installed around the landfill and leachate 
storage ponds, on the inferred up hydraulic gradient side 
to monitor background groundwater quality and on the 
inferred down gradient side of potential contaminant 
sources to monitor for contamination. 

Yes 

16 Groundwater monitoring objectives and bore operation should include the following:  

a) Identification of the groundwater quality, water table (seasonal) levels, flow 
direction and rate  

b) Indicate any change in water quality due to leachate contamination prior to 
migration offsite. 

c) Measure compliance with allocation conditions under the Rights In Water and 
Irrigation Act 1914, pertinent to the allocation licence holder. Groundwater 
quality both upstream and down gradient of the site should be monitored. For 
further information, see our water quality protection note 30; Groundwater 
monitoring bores (Reference 9b). 

The results of testing the groundwater monitoring bores 
will include all the three requirements.  

Yes 

17 Site Rehabilitation  

A rehabilitation plan should be developed during the planning and design stage and be 
refined during the construction and operation of the landfill site. Considerations within the 
plan should include the needs of the community, surrounding land use (including the 
degree of sensitivity) and the type of restoration required to meet these objectives 

A site closure and rehabilitation plan has been prepared 
and its impact on surface water and groundwater 

management is summarised in Section 9 of the Local 

Water Management Plan. It addresses all the 
requirements of site rehabilitation in WQN 111.  

Yes 
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ITEM ADVICE AND RECOMMENDATIONS IN WQN 111 
PERFORMANCE OF PROPOSED  

FERNVIEW WASTE MANAGEMENT FACILITY 
COMPLIANCE 

18 In conjunction with the rehabilitation plan, an after-care management plan should be 
developed to incorporate the following:  

a) Maintenance of the landfill cap to prevent and control erosion, including 
monitoring protocols for depressions and cracks caused by settlement and 
rehabilitation of vegetation 

b) Efficient operation of the leachate collection and treatment system during the 
aftercare period 

c) Efficient operation of the landfill gas-extraction system during the aftercare 
period. 

d) Efficient operation of environmental monitoring systems that include surface 
and groundwater resources, landfill gas, leachate, vegetation regrowth 
monitoring and settlement during the aftercare period. 

 

The typical period of after-care for Class II and III landfills is approximately 30 years from 
the operation end date. 

An aftercare management plan is prepared in the form of 
Post-closure Monitoring and Maintenance in the Landfill 
Management Plan. The Post-closure Monitoring and 
Maintenance plan is outlined in Section 9.4 of the Local 
Water Management Plan and addresses all requirements 
of the WQN 111.   

Yes 
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12.2 APPENDICES  

Appendix A  Section 8.4.2 of Fernview Landfill Works Approval  

Appendix B  Water Quality Protection Note 111 
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Table 12: Preliminary Groundwater Assessment Criteria 

Chemical Parameter Bores 
ANZECC & 
ARMCANZ 

2000/ADWG 6 2004 
GUIDELINES 

Maximum 
Background 

Concentrations 

Assessment Level 
(Maximum Baseline + 

50%)* 

Electrical Conductivity 
MB2, MB3 
and FLV4  0.95mS/cm 1.425mS/cm 

Ammoniacal Nitrogen 
MB2, MB3 
and FLV4 

 
 0.3mg/L 0.45mg/L 

Arsenic 
MB2, MB3 
and FLV4  0.003mg/L 0.0045mg/L 

Cadmium 
MB2, MB3 
and FLV4 

 
 <0.0001mg/L 0.0015mg/L 

Chemical Oxygen 
Demand 

MB2, MB3 
and FLV4 <40mg/L 

 
 60.0mg/L 

Chloride 
MB2, MB3 
and FLV4 

 
 270.0mg/L 4.5mg/L 

Chromium 
MB2, MB3 
and FLV4  0.001mg/L 0.0015mg/L 

Copper 
MB2, MB3 
and FLV4 

 
 0.002mg/L 0.003mg/L 

Iron 
MB2, MB3 
and FLV4  0.4mg/L 0.6mg/L 

Lead 
MB2, MB3 
and FLV4 

 
 0.001mg/L 0.0015mg/L 

Manganese 
MB2, MB3 
and FLV4 0.5mg/L 

 
 0.75mg/L 

Mercury 
MB2, MB3 
and FLV4 

 
 <0.0001mg/L 0.00015mg/L 

Nickel 
MB2, MB3 
and FLV4  0.001mg/L 0.0015mg/L 

Nitrite/Nitrate 
(NOx) 

MB2, MB3 
and FLV4 

 
 1.6mg/L 2.4mg/L 

user
Text Box
APPENDIX A: SECTION 8.4.2 FERNVIEW LANDFILL WORKS APPROVAL 
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Chemical Parameter Bores 
ANZECC & 
ARMCANZ 

2000/ADWG 6 2004 
GUIDELINES 

Maximum 
Background 

Concentrations 

Assessment Level 
(Maximum Baseline + 

50%)* 

 
pH 

 
MB2, MB3 
and FLV4 

  
5.8-6.2 

 
5.8-8.5 

Sulphate 
MB2, MB3 
and FLV4 

 
 26.0mg/L 39.0mg/L 

Total Nitrogen  
MB2, MB3 
and FLV4  3.2mg/L 4.8mg/L 

Total Petroleum 
Hydrocarbons  

MB2, MB3 
and FLV4 

 
 <0.01mg/L 0.012mg/L 

Total Phosphorous  
MB2, MB3 
and FLV4  0.03mg/L 0.04mg/L 

Zinc 
MB2, MB3 
and FLV4 

 
 0.080mg/L 0.12mg/L 

 
* To be revised once further background groundwater monitoring has been undertaken at the 
site. The assessment criteria will be agreed with the EPA/DEC prior to site development, where 
a more comprehensive data set can be used to interpret anticipated natural variation of 
groundwater quality seasonally. 
Two more monitoring bores will be installed following the construction of the landfill and prior to 
waste emplacement. This will allow the bores to be placed down gradient of the leachate ponds 
and the landfill leachate sumps for the landfill. 

Figure 5: Leachate Flow Direction/Path 
 
 
 
 
 
 
 
 
 
 
 
 

Leachate from waste 

Leachate in Landfill 

Water from rainfall 

Leachate in pond Evaporation Leachate to offsite 
treatment in an emergency 

Recirculation 
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Landfills for disposal of putrescible materials 

Purpose 

Landfill sites remain vital for the disposal of putrescible waste material that cannot 
otherwise be recycled or reused. If not well sited, constructed and managed, they can 
contaminate water resources both during their operational life and long after the landfill 
has closed. Risks include contamination of groundwater aquifers via leachate seepage 
and surface water contamination from runoff and airborne emissions caused by dust 
during the operation process. The purpose of this note is to provide general guidance on 
statutory approvals from regulatory bodies and an overview of best management practice 
for the location, design, construction, operation and rehabilitation for putrescible landfill 
sites near sensitive water resources. 
 

The Department of Water is responsible for managing and protecting the state’s water 
resources. It is also a lead agency for water conservation and re-use. This note offers: 

• our current views on the sustainable life cycle of putrescible landfills  

• guidance on acceptable practices used to protect the quality of Western Australian 
water resources. 

• a basis for the development of a multi-agency code or guideline designed to balance 
the views of industry, government and the community, while sustaining a healthy 
environment. 

 
This note provides a general guide on issues of environmental concern, and offers 
potential solutions based on professional judgement and precedent. The 
recommendations made do not override any statutory obligation or government policy 
statement. Alternative practical environmental solutions to suit local conditions may be 
proposed.  

Regulatory agencies should not use this note’s recommendations without a site-specific 
assessment of any project’s environmental risks. Any conditions set should consider the 
values of the surrounding environment, the safeguards in place, and take a precautionary 
approach. The note shall not be used as this department’s policy position on a specific 
matter, unless confirmed in writing 

 

APPENDIX B
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Scope 

This note applies to the siting, operation and rehabilitation of Class II or III landfill sites 
(Reference 2b - Landfill waste classification and waste definitions) existing or proposed 
near sensitive water resources.   
 
This note does not apply to Class 1 (inert) landfills covered in our water quality protection 
note 24 Landfilling with inert materials, or secure (class IV) or intractable (class V) waste 
landfills, but may offer some useful guidance on potential risks to water resources and 
good practice.  

Background  

The primary State Government body for waste management in Western Australia is the 
Waste Authority, established under the Waste Avoidance and Resource Recovery Act 
2007, which provides advice to the Minister for the Environment. The Authority provides 
advice on the strategic direction and the associated priorities for waste management, and 
is also the administrator of the Waste Avoidance and Resource Recovery Account, which 
receives moneys collected by the Landfill Levy.  
 
In conjunction with the Waste Authority, the Department of Environment and Conservation 
is responsible for developing and implementing policy, regulatory processes and 
operational strategies for the management and disposal of waste in Western Australia.  
This process may include the need for Environmental improvement plans (EIP), financial 
assurance plans and an operational management framework developed by site operators 
which addresses potential and actual environmental risks inherent to class II and III 
landfills, contingency management and site closure plans. 
 
For detailed advice on regulatory approvals and management of putrescible landfills 
contact the Department of Environment and Conservation. 

Sensitive water resources 

Where existing putrescible landfills are located within or near sensitive water resources 
(Appendix A), and have the ability to impact on those resources, proponents and or 
operators should undertake remediation of the landfill site by implementing best 
management practice during landfill operation and avoid further impacts. 
 
Putrescible landfill sites that are located, operated and rehabilitated inadequately are 
considered a potentially contaminating activity. The risk of contamination is higher for  
those sites where leachate from landfills may enter surface water or groundwater 
resources. Where water resources are identified as being contaminated and as such 
present a risk to human health, the environment or any environmental value, the site may 
be registered as a contaminated site under the Contaminated Sites Act 2003.  
 
In order to avoid a registered contaminated site occurring, proponents for new and 
established putrescible landfills, including those in remote areas, should consider if the 
landfill has been sited or currently exists near a sensitive water resource.  
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Clearing of native vegetation under the Environmental Protection Act 1986 

Clearing permits for native vegetation are issued by the Department of Environment and 
Conservation under the provisions of the Environmental protection (clearing of native 
vegetation) regulations 2004.  
 
These permits apply to private and public land throughout Western Australia, unless the 
clearing is for an exempt purpose. Application forms and guidelines for the lodgement of a 
permit and the EPA Position Statements 2 and 3 and Guidance Statements 51 and 56 are 
available online from < www.dec.wa.gov.au > select Management and protection > plants 
> native vegetation, phone the department’s office on 6364 6500 or the national relay 
number for the hearing or speech impaired on 1800 555 660.   
 
For Bush Forever sites, contact the Western Australian Planning Commission online at 
<www.wapc.wa.gov.au/publications> bushforever or phone 08 9264 7777. 

Clearing of native vegetation under the Country Areas Water Supply Act 1947 

Under Part 12c of the Country Areas Water Supply Act 1947 special clearing licences are 
required from this department within six gazetted public drinking water source areas 
(PDWSA) to protect the quality of the drinking water source, including salinity control.  
They are listed as follows: 

• Warren River Water Reserve 

• Kent River Water Reserve 

• Mundaring Weir Catchment Area 

• Wellington Dam Catchment Area 

• Harris River Dam Catchment Area 

• Denmark Catchment Area. 
 
The proponent should complete and forward an application for a clearing permit (if 
required) to our local regional office for assessment and approval. The permit for clearing 
native vegetation must be received prior to commencing clearing. 

Advice and recommendations 

Location  

1 Within designated areas described under part V, section 57 of the Environmental 
Protection Act 1986, comment may be referred to the Minister for Water regarding 
works approval and licence applications. Works approvals and licenses for prescribed 
premises may then be required to be submitted to the Department of Water for 
assessment and advice. 

 
2 Within proclaimed public drinking water source areas, putrescible landfill sites (class II 

and III) are incompatible with this department’s source protection policy. The 
establishment of putrescible landfills or expansion of existing landfills in these areas 
and zones will be opposed by this department. 
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3 Previously approved putrescible landfills in proclaimed public drinking water source 
areas should have a minimum 500 metre vegetated separation buffer to the full supply 
level of reservoirs, their primary feeder streams, and any water production bores or 
wells used as a source of drinking water. 

 
4 A minimum vertical separation distance of two metres for loam soils and three metres 

for granular soils to the maximum (wet season) groundwater table is recommended. 
For soils information refer to the Methods of testing soils for engineering purposes Soil 
classification tests (Reference 12). In order to avoid leachate contamination, 
preference should be given to sites that reduce the risk of groundwater pollution by 
providing a natural attenuation layer beneath the liner (sub base) for contaminants that 
may leach through the liner. 

 
5 Class II and III landfills should not be established on one-in-100 year average return 

interval flood plains, where they contact or require diversion of any natural watercourse 
or where filling seasonal swampy ground is necessary. They should also not be 
established on sites where they will occupy land which support damp-land vegetation. 
In addition class II and III landfills should not be located within 100 metres of any 
surface waters, ephemeral waterways and watercourses. 

 
6 In remote areas such as mining camps and remote communities, landfill sites should 

be located with a buffer distance of at least 700 metres down gradient (down stream of 
groundwater flow) ((Draft Report 2007) Reference 8) and not be placed between 
production bores used for drinking water supply and the camp or community. 

 
7 Summary information on statutory requirements and approvals for putrescible landfill 

sites is provided at Appendix B. 

Landfill design  

8 Landfills should be constructed and maintained to conform with works approval or 
licence conditions set by regulatory authorities. Typical characteristics of a cell 
designed to contain putrescible waste are provided at Appendix D. 

 
9 Landfills should have the following design features: 

a The landfill should be constructed in a pit where the sides are graded at or less than 
the natural angle of repose for surrounding soils. 

b The base of the pit should not contain organic matter e.g. peat, root matter and 
similar waste material at a depth of at least two metres below the finished base. 

c The base of the pit should consist of either undisturbed soils or have soils 
compacted and conditioned where necessary to provide a base with a tested 
uniform bearing capacity. 

d The pit shall be fully contained with a low permeability liner (either engineered soil 
or synthetic). For guidance on suitable liners, see this department’s water quality 
protection notes, (Reference 9b) 

e A leachate recovery system should be installed immediately above the base of the 
liner. 
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f Drainage diversion channels sufficient to prevent pit flooding during significant 
storm events. 

g Security fencing to prevent unauthorised access when the facility is unattended. 

Construction and operation of landfills 

10 Waste minimisation is the preferred management option for landfill operation. The 
operator should ensure that recyclable materials entering the site are removed from the 
waste stream. For more information see Guide to best practice at transfer stations 
(Reference 3) and the Waste Authority (WA) website < www.zerowastewa.com.au >. 

 
11 Where approved near sensitive water resources, all on-site above-ground fuelling 

facilities for vehicles and plant operations should be constructed and operated within 
low permeability (less than 10-9 metres/ second) bunded compounds designed to allow 
recovery of any spilt fuel. These compounds should be constructed to capture incident 
rainfall, jetting fuel, any over-fill of tanks, and resist misuse. Where mobile tanks are 
used, an impermeable underlay barrier such as a high density polythene liner at least 
0.5 millimetres thick, with water tight joints may be suitable provided it is protected from 
operational damage. More detailed information is available in our water quality 
protection note 56 Tanks for above ground chemical storage and 58 Tanks for 
temporary above ground chemical storage (Reference 9b) . 

 
12 Where approved near sensitive water resources, mechanical servicing should comply 

with the recommendations given in our water quality protection note 28 Mechanical 
servicing and workshops (Reference 9b). 

 
13 Waste from amenities such as toilets and “crib” rooms should be managed in   

accordance with the Health Act 1911 and local government authority (council) 
requirements. For additional information, see our water quality protection note 70 
Wastewater treatment – onsite domestic systems (Reference 9b). 

 
14  Where natural surface or ground water is to be harvested for water supply or dust 

suppression, a water allocation licence may be required from this department in 
accordance with the Rights in Water and Irrigation Act 1914. Contact our nearest 
regional office for information on allocation licences to take water. 

 
15 The installation and operation of monitoring facilities, such as groundwater monitoring 

bores, may be required by regulatory authorities where there is reason to suspect that 
hazardous, putrescible or contaminating materials may have entered the landfill, 
escaped from the site into local soils or a landfill is located near a sensitive water 
resource. 

 
16 Groundwater monitoring objectives and bore operation should include the following: 

a identification of the groundwater quality, water table (seasonal) levels, flow direction 
and rate 

b indicate any change in water quality due to leachate contamination prior to 
migration offsite 
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c measure compliance with allocation conditions under the Rights In Water and 
Irrigation Act 1914, pertinent to the allocation licence holder. Groundwater quality 
both upstream and down gradient of the site should be monitored. For further 
information, see our water quality protection note 30; Groundwater monitoring bores 
(Reference 9b).. 

Site rehabilitation  

17 A rehabilitation plan should be developed during the planning and design stage and be 
refined during the construction and operation of the landfill site. Considerations within 
the plan should include the needs of the community, surrounding land use (including 
the degree of sensitivity) and the type of restoration required to meet these objectives. 

 
18 In conjunction with the rehabilitation plan, an after-care management plan should be 

developed to incorporate the following: 

a maintenance of the landfill cap to prevent and control erosion, including monitoring 
protocols for depressions and cracks caused by settlement and rehabilitation of 
vegetation 

b efficient operation of the leachate collection and treatment system during the after 
care period 

c efficient operation of the landfill gas-extraction system during the after care period 

d efficient operation of environmental monitoring systems that include surface and 
groundwater resources, landfill gas, leachate, vegetation regrowth monitoring and 
settlement during the after care period. 

 
The typical period of after-care for class II and III landfills is approximately 30 years from 
the operation end date. 

More information 

We welcome your views on this note. All feedback is retained on our file WT 3639.  

To comment on this note or for more information, please contact our water source 
protection branch as shown below, citing the note topic and version. 

Department of Water 
168 St Georges Terrace 
Perth Western Australia 6000 
 
PO Box K822 Perth Western Australia 6842 
 
Telephone +61 8 6364 7600 
Facsimile +61 8 6364 7601 
Email  waterquality@water.wa.gov.au 

This note will be updated periodically as new information is received or industry/activity 
standards change. Updated versions are placed online at < www.water.wa.gov.au > select 
water quality > publications > water quality protection notes. 
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Appendices 
 

Appendix A - Sensitive water resources 

Clean water resources used for drinking, sustaining aquatic and terrestrial ecology, 
industry, and aesthetic values, along with breathable air, rank as the most fundamental 
and important needs for viable communities. Water resources should remain within 
specific quality limits to retain their values, and therefore require stringent and 
conservative protection measures. Guidance on water quality parameters necessary to 
maintain water values are published in the Australian government’s national water quality 
management strategy document set. For online information see < 
www.environment.gov.au > search water > water quality > national water quality 
management strategy.  
 
This department strives to improve community awareness of catchment protection 
measures for both surface water and groundwater as part of a multi-barrier protection 
approach to water resource quality. Human activity and land uses pose a risk to water 
quality if contaminants can be washed or leached into sensitive water resources in 
discernible quantities. These waters include shallow groundwater accessed by supply 
wells, waterways, wetlands and estuaries. To be considered ‘sensitive’, water resources 
must support one or more of the environmental values described below. Community 
support for these values, setting of practical management objectives, sustainable 
protection strategies and effective implementation are key elements in protecting or 
restoring water values.  
 
Sensitive water resource values include: 

1 Public drinking water sources (i.e. water reserves, catchment areas or underground 
water pollution control areas) proclaimed or assigned under the Metropolitan Water 
Supply, Sewerage and Drainage Act 1909, the Country Areas Water Supply Act 1947 
or the Health Act 1911. 

2 Private sources, used for the following water supplies:  

a human or stock drinking water 

b commercial or industrial water supplies (with specific qualities that support the 
activities e.g. aquaculture, cooling, food or mineral processing or crop irrigation) 

c urban irrigation (that can affect people’s health or wellbeing). 

3 Recognised ecological functions in groundwater aquifers e.g. cave ecology.  

4 Ecological functions and social values in natural waterways e.g. aesthetic appeal, 
boating, fishing, tourism and swimming, including: 

a high conservation significance waterways described in the Environmental Protection 
Authority’s guidance statement 33 Environmental guidance for planning and 
development (section B5.2.2), available online at < www.epa.wa.gov.au > select 
EIA > guidance statements.  

b waterways management areas declared via the Waterways Conservation Act 1976, 
i.e. Avon, Peel-Harvey, Leschenault, Wilson Inlet and Albany waterways. 

c waterways managed via the Swan and Canning Rivers Management Act 2006.  
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Engineered drains or constructed water features are excluded as functional and 
operational factors may outweigh their water quality values. 

5 Conservation values in wetlands (recognised or probable, generally excluding those 
highly disturbed unless actively managed to restore specified environmental values), 
including: 

a Ramsar wetlands, advice available online at < www.ramsar.org >. 

b High conservation significance wetlands as described in the Environmental 
Protection Authority’s guidance statement 33 Environmental Guidance for Planning 
and Development (section B4.2.2), available online at < www.epa.wa.gov.au > 
select Environmental impact assessment > guidance statements. 

c Wetlands described by the Australian Department of the Environment, Water, 
Heritage and the Arts in A directory of important wetlands in Australia, available 
online at < www.environment.gov.au > select water > water for the environment > 
wetlands > books, reports directories. Alternately view the Department of 
Environment and Conservation site < www.dec.wa.gov.au > select Management 
and protection > wetlands > publications. 

d Conservation valued and resource enhancement category wetlands identified in the 
Geomorphic wetlands of the Swan coastal plain dataset, all wetlands identified in 
the South coast significant wetlands dataset and high value wetlands identified in 
the Geomorphic wetlands Augusta to Walpole dataset. The Augusta to Walpole 
wetland dataset awaits a detailed evaluation process. 

 
Many waterways and wetlands in the state still need a detailed scientific evaluation and 
their value classified. Any natural waters that are largely undisturbed by human activity, 
should be assigned a high conservation value, unless proven otherwise.  

 
The Department of Environment and Conservation is the custodian of the state wetland 
datasets and is responsible for maintaining and updating the information. The datasets are 
available online at < www.dec.wa.gov.au > search wetland maps or select management 
and protection > wetlands > wetlands data. Guidance on viewing the wetlands is provided 
on the same website at water > wetlands > data or by phoning the nature conservation 
division for assistance on 08 9334 0333. 
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Appendix B - Statutory requirements and approvals relevant to this note include 

What’s regulated Statute Regulatory office 
Western Australian Planning 
Commission 
Department for Planning and 
Infrastructure 

Land zoning and 
development approval 

Planning and Development 
Act 2005 
 

Local Government (Council) 
Impact of significant 
development 
proposals on the 
values and ecology of 
land or natural waters 

Environmental Protection Act 
1986, Part IV: Environmental 
Impact Assessment 

Minister for the Environment 
advised by the Environmental 
Protection Authority 

Regulation of 
prescribed premises 
that could pollute; 
 
Works approval and 
licence of landfills 
Licensed transport 
and disposal of 
controlled waste 
Prohibited discharge 
of specified 
contaminants  

Part V of the Environmental 
Protection Act 1986-
Environmental Regulation 

Environmental Protection 
Regulations 1987, Schedule 1 
Category No 65, 66 & 89 

Environmental Protection 
(Controlled Waste) 
Regulations 2004; 

Environmental Protection 
(Rural landfill) Regulations 
2002 

Environmental Protection 
(Unauthorised Discharges)  
Regulations 2004 

 
Landfill Levy Waste Avoidance and 

Resource Recovery Act 2007 
and Regulations 2008 

Department of Environment 
and Conservation – regional 
office 

Licence to take 
surface water and 
groundwater  

Rights in Water and Irrigation 
Act 1914 

Landfill sites in 
proclaimed public 
drinking water source 
areas 

Metropolitan Water Supply, 
Sewerage and Drainage Act 
1909  
Country Areas Water Supply 
Act 1947 

Landfill sites near or 
within a waterways 
management area. 

Waterways Conservation Act 
1976 

Department of Water – 
regional office 

Storage of fuels, 
solvent, explosive and 
dangerous goods 
 

Dangerous Goods Safety Act 
2004 and Regulations 2007 

Department of Commerce 
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What’s regulated Statute Regulatory office 
Local Government Management of 

human wastes, 
Community health 
issues 

Health Act 1911  
Health (Treatment of sewage 
and disposal of effluent and 
liquid waste ) Regulations 
1974 

Department of Health 

Emergency response 
planning 

Fire and Emergency Services 
Authority of WA Act 1998 

Fire and Emergency Services 
Authority  

Relevant statutes are available from the state law publisher at < www.slp.wa.gov.au >. 

Appendix C - Key information needed to assess development proposals  

Where facilities are to be constructed or upgraded near sensitive waters, proponents 
should supply a notice of intent to this department, including the following details: 

1 Site owner or operating tenant’s contact name and address details. 

2 A site plan showing the location of the project relative to surrounding lots, roads and 
water features. 

3 Description of the activities that will be carried out on the project site. 

4 Description of all materials/ chemicals stored or handled in commercial quantities on 
site. 

5 Description of the types and quantities of waste that will be generated at the facility. 

6 Proposals for chemical containment, waste management and disposal (with design 
sketches). 

7 Details of any contingency measures to minimise the impacts of chemical spills, and 
disposal of contaminated waters from fire, flood or other emergency. 
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Appendix D -Typical cell design for putrescibles waste containment 
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1 INTRODUCTION 

Fires are a concern for the management of any landfill and have long been associated with open 

dumps. Materials that are landfilled are generally a good fuel source for surface and subsurface fires 

due to their high calorific values. Combustible materials such as paper, plastics, dry organics and 

wood are the main fuels. The presence of oxygen during waste placement or the opportunity for 

drawing of oxygen through the surface creates a suitable environment for combustion. The heat 

generated during the decomposition of waste serves as the source of ignition and completes the 

three elements of the ‘fire triangle’. It is therefore necessary to monitor, control and prevent the 

occurrence of suitable conditions for generation of landfill fires. It is also necessary to document 

how best to manage and limit the impact of a fire event. 

Fires in landfills typically result from below standard operational practices, including where waste is 

left uncovered at the end of the working day. Daily cover reduces the ingress of air into the waste 

and promotes the onset of anaerobic conditions. It also isolates the waste from the surface and 

reduces the potential for accidental or deliberate fires being started. 

Fires have the potential to damage infrastructure, disrupt operations, cause threat to life and release 

harmful substances such as dioxins into the environment. This document describes the fire 

management guidelines and best practice management for the Fernview Waste Management 

Facility.  

Fire can also originate from the surrounding bush lands, tree plantations and farming areas, 

particularly during dry and hot weather conditions either naturally or due to deliberate lighting. This 

document provides a framework for fire management and the protection of life and assets at the 

Fernview Waste Management Facility and its surrounding environment during an event of fire within 

or outside the landfill area.  
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2 BACKGROUND 

The Proponent, Aurigen Group Limited (Aurigen, Proponent), proposes to build a regional landfill in 

the Shire of Gingin. The project team have undertaken an extensive site selection process, with 

other potential sites discounted due to potential groundwater and/or vegetation constraints. 

Following the site selection process, Wannamal Road South was proposed as the optimum location 

for the landfill facility. This location was selected due to its topography, distance from sensitive 

premises and waterways, geological suitability and depth to groundwater. 

During the operation of the proposed landfill, waste will be placed in a series of engineered cells. 

The landfill is designed to maximise the production and capture of biogas, optimising the conditions 

for the breakdown of waste. This is achieved through careful water management, which will 

incorporate leachate recirculation and controlling pH, temperature and microbe levels in each cell. A 

site layout plan is included as Drawing VES-BA-2. 

An extensive network of pipes within each of the engineered cells will enable the effective 

recirculation of leachate and the subsequent capture of biogas. The captured gas, when viable 

quantities exist, will then be piped to a gas powered generator after pre-treatment to remove excess 

moisture and the generated electricity will then be fed into the Western Australian South-West 

Interconnected System. This proposal presents an opportunity for future waste management in 

Western Australia, which is technologically advanced, reliable, cost effective and environmentally 

responsible. 

The proposed landfill facility has obtained approval from both Environmental Protection Authority 

(EPA) under Part IV of the Environmental Protection Act and Department of Environment Regulation 

(DER) under Part V of the EP Act. The land has been zoned under Gingin Town Planning Scheme to 

accommodate Regional Waste Management Facility and the Fire Management Plan has been 

prepared as part of the conditions for approval.  
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3 LEGISLATION 

The regulations and requirements related to landfill fire management are as follows: 

3.1 BUSH FIRES ACT 1954 

Regulates restrictions such as prohibited burning times, total fire bans, requirements for plant 

equipment to contain fire extinguishers, suitable spark arrester and other restrictions.   

3.2 LOCAL GOVERNMENT ACT 

Implementation of terms and conditions in the approved Fire Management Plan by the Local 

Government.  

3.3 ENVIRONMENTAL PROTECTION (UNAUTHORISED DISCHARGE) REGULATIONS 

2004 

These regulations make it an offence to discharge certain materials into the environment. The 

discharge will be in the form of visible smoke from burning of certain materials.  

3.4 ENVIRONMENTAL PROTECTION REGULATIONS 1987 

Describes the disposal and storage of tyres, with regulations designed to minimise associated fire 

risks. 

3.5 FIRE BRIGADES ACT 1942 AND FIRE BRIGADES REGULATIONS 1943 

Allows the fire authority to enter into an agreement with an owner or occupier of any premises for 

the provision of the receiving, monitoring and testing of equipment.  

3.6 CONSTRUCTION STANDARD 

Australian Standard AS3959 : Construction of buildings in bushfire prone areas, aids in construction 

of buildings in bush fire-prone areas. 

3.7 AUSTRALIAN STANDARD AS1851-2005 
The objective of AS1851: Maintenance of fire protection systems and equipment, is to maximise the 

reliability of fire protection systems and equipment such that the systems and equipment meet the 

requirements of the relevant design, installation and commissioning standards and are likely to 

continue to do so until the next scheduled activity. 
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4 OBJECTIVE 

4.1 LANDFILL FIRE MANAGEMENT PLAN 

The primary environmental objective is to ensure that the occupier has the capacity to adequately 

prevent/manage/arrest fires at any part of the waste facility. The capacity would include awareness 

of remedial action to be undertaken by staff in the event of a fire. The objective is also to report the 

event of fire to the Local Government Authority (LGA), Department of Fire and Emergency Services 

(DFES), and the Department of Regulation (DER) as soon as a fire is considered that it may get out of 

control. For controlled burns, the objective is to inform relevant agencies well in advance. 

4.2 DOCUMENT 

The purpose of this document is to provide the Shire of Gingin with the Fire Management Strategy 

consistent with the legislation requirements mentioned above.  
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5 LOCATION 

The site is located in Cullalla, approximately 16km north of Gingin township, within the Shire of 

Gingin. The site is located on Lot 98, Wannamal Road South, a privately owned property of 684 ha. 

The site covers approximately 163.9 ha and the area proposed for the landfill covers approximately 

29 ha. 
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6 LOCAL ENVIRONMENT 

6.1 CLIMATE 

The study area has a Mediterranean climate with mild wet winters and dry hot summers. These 

seasons extend into the autumn and spring months which are transitional periods between the main 

seasons. The climate of the region is strongly influenced by high pressure systems and in the warmer 

months by the development of easterly winds. A brief description of climatic factors from Bureau of 

Meteorology is given below: 

Temperature Seasonal temperature variations range from mean daily maximum and minimum 

temperature of 33.4 °C and 17.8 °C respectively in summer (February) to a mean 

daily maximum and minimum temperature of 17.7 °C and 8.2 °C respectively in 

winter (July/August). 

Rainfall Long term climatic data was obtained from the Pearce Royal Australian Air Force 

airbase, approximately 35km south-southeast of Gingin. Records dating from 

1937 indicate that the long term average annual rainfall is 684.8 mm, of which 

approximately 80% usually falls between May and September. In contrast, the 

mean summer rainfall is just 29.2 mm and it is common for there to be extended 

dry periods during the warmer months. 

Evaporation Mean annual evaporation is approximately 2,000 mm, exceeding annual rainfall 

by more than 1,000 mm. 

Wind Prevailing winds are largely easterly in direction. Winds vary throughout the 

warmer months due to afternoon sea breezes and in the cooler months due to 

westerlies associated with rain bearing fronts. Average wind speeds are 

considerably slower in winter compared to summer, with a mean afternoon wind 

speed of 15.3 km/hr throughout winter and 19.7 km/hr throughout summer. 

Maximum wind gusts are often attained during the cooler months in association 

with severe weather activity. 

6.2 TOPOGRAPHY 

The area is undulating with a rounded hill along the centre of the northern boundary. The remainder 

of the area generally decreases in elevation from the western and northern boundaries with a low 

point in the southeast. Elevation ranges from approximately 165 m Australian Height Datum (AHD) 

in the south-eastern portion of the area to approximately 220 m AHD along the northern and 

western boundaries. The proposed landfill site will be cut into a hill where the topography shields it 

from view from most vantage points in the surrounding landscape. The surrounding area is sparsely 

to heavily vegetated with remnant bush and regrowth. 

6.3 GROUNDWATER 
Groundwater at the site is located within the unconfined Poison Hill aquifer, comprising of Poison 

Hill Greensand, Gingin Chalk and Molecap Greensand stratigraphic units. Groundwater within the 

Poison Hill aquifer beneath the study area is generally at 143 m AHD which is between 20 m and 70 

m below ground level (Crisalis International, 2006). Regional groundwater flow within the Poison Hill 
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aquifer is generally to the southwest. There is no direct connection between the Poison Hill aquifer 

sediments and Leederville aquifer within the region (Crisalis International, 2006). 

6.4 SURFACE WATER 

There is no surface water body present on the site boundary. The nearest surface water body is 

Gingin Brook, which has its headwaters located 4.9 km to the south-west of the site. Boonanarring 

Brook extending into the Boonanarring Nature Reserve is located approximately 5 km to the west of 

the site. Red Gully Creek is some 15 km to the northwest, and the Moore River is located 25 km 

directly to the north. Lake Beermullah and White Lake are approximately 15 km to the east, with 

Wannamal Lake lying approximately 15 km to the northeast. 

6.5 SURROUNDING LAND USES 

Boonanarring Nature Reserve, a large flora and fauna reserve, is located 1.5 km to the west of the 

site. To the immediate north is a privately owned former grazing property which is subject to 

substantial natural revegetation mainly comprised of scrubland. The property to the immediate east 

is privately owned, where limited grazing occurs on scrubland and to the south, the land is used for 

grazing on similar sparsely vegetated land. 

6.6 CLOSEST RESIDENCE AND BUFFER DISTANCE 

The siting of this facility in the bounds of Lot 98, takes advantage of the large buffer zone that the 

site offers, minimising any impact of the landfill activities on local residents. The nearest residence is 

Fernview Farm homestead itself located approximately 1.95 km to the south of the proposed facility, 

on Lot 99. Beyond Lot 99, the nearest residence to the facility is approximately 2.3 km to the north 

east (see Figure 1). 
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Figure 1: Buffer Distances 

 

6.7 FLORA 

The vegetation to the east of the landfill footprint has been classified as Low Open Forest, made of 

Banksia attenuata and Banksia menziesii to 4 m in height over a Low Open Shrubland of 

Allocasuarina humilis, Xanthorrhoea preissii, Regelia ciliata, Stirlingia latifolia, Verticordia nitens, 

Eremaea pauciflora and Conospermum stoechadis. Other species recorded from this association 

include Leucopogon capitellatus, Philotheca spicata and Conostephium pendulum. This association 

was recorded from the central eastern portion of the survey area. While the aerial photography 

indicates that this area has been cleared in the recent past, the condition of the regrowth vegetation 

was considered to be very good. 

The vegetation to the south of the landfill footprint is tall shrubland, made of Adenanthos cygnorum 

with scattered Nuytsia floribunda and Eucalyptus todtiana to 3 m over a Low Open shrubland of 

Eremaea beaufortioides and Xanthorrhoea preissii. Other common species include Stirlingia latifolia 
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and Hibbertia hypericoides.  This vegetation association is located in the south western portion of 

the study area and is composed of regrowth from previously cleared native vegetation.  

Vegetation to the north east of the landfill footprint is Low Open Woodland of Banksia attenuata, 

Banksia menziesii and Eucalyptus todtiana to 4 m in height over a Low Heath of Allocasuarina 

humilis, Xanthorrhoea preissii, Eremaea pauciflora and Stirlingia latifolia. Other associated species 

recorded include Conospermum stoechadis, Conostephium pendulum, Hakea preissii and Jacksonia 

sternbergiana.  This vegetation association is natural regrowth of previously cleared vegetation.   

Vegetation to the south east is classified as Low Open Woodland, made of Eucalyptus todtiana, 

Banksia menziesii and Banksia attenuata to 5 m over a Tall Shrubland of Jacksonia sternbergiana 

over an Open Mixed Shrubland. Other common species include Allocasuarina humilis, Xanthorrhoea 

preissii, Petrophile brevifolia and Eremaea beaufortioides.  

The vegetation has already been cleared towards north and west of the landfill footprint.  
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7 SITE RISK ASSESSMENT 

Fire in a landfill has the potential to harm site users, damage supporting infrastructure, disrupt 

operations, cause environmental emissions and also damage the landfill lining system, which may 

result in discharge of contaminated water into the environment from the base of the landfill. Escape 

of fire beyond the facility footprint has the potential to cause damage to neighbouring land and 

agricultural crops. The result would be loss of property, flora, fauna, air, soil and water pollution and 

threat to human life. The risk assessment carried out for the proposed landfill has divided the facility 

into three internal zones and a fourth external zone for better management of risk during a fire 

(Refer Drawing VES-BA-3).  

7.1 FIRE MANAGEMENT ZONES AND FUEL SOURCES 

7.1.1 Zone 1: Landfill Footprint 

Landfill footprint refers to the waste placement and waste burial area. This will cover an area of 28.7 

ha. The source of fuel for fire would be deposited waste materials and uncontained landfill gas.   

7.1.2 Zone 2: Stockpile Area 

The stockpile area is located north of the landfill footprint and will be used for stockpiling of 

excavated in-situ materials. No fuel for fire will be present in the stockpile area.  

7.1.3 Zone 3: Office Area 

The office area consists of an office building, car park, water tanks, self bunded 60,000 L fuel storage 

tank, AQUA-Nova waste water treatment plant and weighbridge. The main materials used for the 

construction of these structures will be steel, concrete and timber. The fuel for fire would be 

flammable materials stored in the buildings and fuel spillage. 

7.1.4 Zone 4: Remainder of the Site 

The area falling outside the landfill footprint, stockpile area and office area consists of cleared land 

and vegetation as described in Section 6.7. Sources of fuel for fire in these areas will be dead dry 

wood, leaf litter and dry vegetation during summer months.  

7.2 HAZARD RATING 

7.2.1 Zone 1: Landfill Footprint 

The landfill footprint will have daily cover over the waste placement area and will be free from any 

infrastructure. The vegetation on the southern and eastern sides of the landfill footprint has been 

classified as low open woodland and low open forest respectively. The vegetation to the south will 

be approximately 22 m from the perimeter of the landfill footprint. The existing terrain south of the 

landfill footprint rises from the south-east corner to north-west corner at a gentle 1 in 20 gradient 

(2.9°). The determined Bush fire Attack Level (BAL) from Table 2 of the Bush Fire Protection 

Guidelines – Edition 2 categorises the landfill relative to southern vegetation as BAL – 19. The 

vegetated area to the east of the landfill footprint will be approximately 5 m from the perimeter of 

the leachate dam and falls away at a 1 in 100 (1°) gradient. The eastern vegetation is categorised as 

BAL – FZ. Western and northern sides of the landfill footprint are at least 100 m away from any 

vegetation and hence pose minimal risk of fire. Considering the proximity of the vegetation to the 

leachate dam, Zone 1 has been classified as BAL – FZ.   
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7.2.2 Zone 2: Stockpile Area 

The stockpile area is located 135 m north of the landfill footprint and approximately 65 m and 1° 

upslope from the nearest vegetation. Zone 2 has been classified as BAL – 12.5.   

7.2.3 Zone 3: Office Area 

No survey has been conducted to determine the hill slope towards the existing vegetation north of 

the office/car park area. The vegetation around the office area can be classified as Low Open Forest 

due to the vegetation in the neighbouring survey areas.  

The distance between the office area and the nearest native vegetation is greater than 25 m. The 

office area and the surrounding vegetation lie on a flat surface. This zone has been classified as BAL – 

29.  

7.2.4 Zone 4: Outside Landfill Footprint 

The bush fire hazard in this zone can be classified as BAL – FZ due to the classification of the 

surrounding native vegetation as low open forest and low open woodland. Although no building or 

infrastructure is planned in this area, the potential for fire is a threat to the nearby landfill 

infrastructure. Fire escaping from the landfill could spread through the surrounding bushland. 

Conversely, fire originating in the surrounding bushland could seriously damage the landfill and 

infrastructure. It is therefore essential that fire breaks are maintained and work is done to minimise 

the fuel available in the surrounding area. 

7.3 ZONE FIRE RISK RATING 

The fire management zones have been ranked from 1 to 3 based on the hazard rating determined in 

Section 7.2. Rank 1 has low risk of fire and rank 3 has extreme risk of fire.  

Table 1: Fire Risk Ranking for Zones Identified 

ZONE FIRE MANAGEMENT ZONE RANKING 

1 Landfill Footprint 3 

2 Stockpile Area 1 

3 Office Area 2 

4 Remainder of the Site 3 
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8 FIRE MANAGEMENT 

There are many different processes and activities on the site from which fire may result:   

 Fire in the landfill - waste or gas, 

 Fire in a waste haulage vehicle, 

 Fire in the offices or workshop, 

 Fire around the diesel fuel storage tank, 

 Fire involving site plant and equipment, and 

 Grass/scrub fire inside the site boundary. 

Various procedures are in place to prevent fires on site. These procedures are focused on visual 

inspection of areas where fires may be a hazard, general housekeeping to minimise the risk of fire, 

training of personnel, the provision of adequate fire fighting equipment and monitoring of landfill 

gasses. The landfill facility will contain hazardous materials (HAZMAT) such as flammable liquid in 

the form of diesel fuel and landfill gas containing combustible methane, hence fire in a landfill can 

be considered to require a HAZMAT appropriate response.  

8.1 STAFF RESPONSIBILITIES 

8.1.1 Staff Responsibility  

 The Landfill Manager will ensure that all fire fighting equipment is maintained and inspected 

on a regular basis, in accordance with current legislation, regulation and Australian 

Standards. 

 The Plant Operator will contact the Landfill Manager in the first instance for direction in an 

event of fire or other emergency,  

 The Plant Operator will assume control of all actions and decisions until the arrival of the 

Landfill Manager,  

 If the Landfill Manager is not immediately contactable and the fire is considered potentially 

uncontrollable the Plant Operator will contact the DFES Communication Centre by 

telephoning  000, 

 The Landfill Manager will liaise with the LGA, Chief Bush Fire Control Officer (CBFCO) and/or 

DFES in the instance of HAZMAT incident to arrange for supply of plant or equipment as 

required during an event of fire, 

 The Landfill Manager will contact the senior management to advise on events and actions 

taken, and 

 Should the facility be closed, the Landfill Manager, in conjunction with authorised staff from 

Aurigen (key person), and, as appropriate, with the LGA, DFES and the DER, will decide when 

the facility is to be re-opened. 

The action items and frequency of inspection is given Table 2 below. 
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Table 2: Inspection of Fire Fighting Equipment 

ACTION ITEM FREQUENCY 

Inspection of fire extinguishers. Biannual or after use 

Inspection and maintenance of other fire fighting equipment 
mentioned in Section 9.4.4  

Biannual or after use 

Renewal of Contract for inspection and testing of fire 
extinguishers. 

At completion of service contract 

 

8.1.2 Internal Incident Command Structure 

During a fire or any other risk that arises, the Landfill Manager is to be made aware of the nature 

and scope of the emergency and shall delegate duties for the effective control and direction of 

occupants. The Plant Operator shall act in the capacity of Landfill Manager in an emergency during 

times when the Landfill Manager is absent from the site. The key person is fully conversant with the 

procedures and executes the emergency response until the return of the Landfill Manager or arrival 

of any emergency services. Any person that discovers a fire must advise the Landfill Manager or 

Plant Operator immediately.  No action to tackle the fire must be taken without notifying another 

person, unless individual safety is at risk. If the Landfill Manager is not immediately contactable and 

the fire is considered potentially uncontrollable the Plant Operator shall contact the LGA or CBFCO 

via Communication Centre 000 and/or DFES. The Landfill Manager will provide all assistance to DFES 

and the LGA in implementing Australian Integrated Incident Management System (AIIMS) during an 

event of fire.  

8.1.3 Personal Protective Equipment 

The minimum level of personal protective equipment (PPE) required for the site is steel capped 

boots and safety vests. Gloves, hard hats and respiratory devices will be available at the site. Dust 

masks will be available for protection from nuisance dust. Half face air purifying respirators fitted 

with Class P2 cartridges in accordance with AS/NZS 1716 will be available for protection against 

mechanical and thermally generated particulates. The minimum PPE to be worn during an event of 

fire will be listed and displayed within the facility informing the staff about the stored location. The 

staff will also be made aware of the equipment (Section 9.4.4) available for fire fighting and the 

operating procedures.  

8.1.4 Induction 

All new employees will be trained in the site’s emergency response procedures during the induction 

process, including the location of the emergency main gate, contacts list and incident notification 

procedures. At least annually, an emergency drill will be undertaken at the facility to test and 
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evaluate compliance against the emergency procedures and identify areas where further training is 

required and/or changes to the emergency procedures is required.  The implementation of the drill 

is the responsibility of the Landfill Manager and the assessment of the drill is to be recorded in the 

Daily Diary. Site induction will also be provided to Volunteer Bush Fire Brigade (VBFB) annually upon 

request to Aurigen.  
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9 FIRE MITIGATION MEASURES 

The DER, LGA and CBFCO will be notified of any uncontrolled event of fire in any of the four zones 

either through the Communication Centre by telephoning 000 or through direct contact. The 

information will contain:  

 Time of fire, 

 Location of fire, 

 Nature of fire, 

 Any mitigation measures adopted, and  

 Information about any affected staff or property.  

9.1 SITE SECURITY 

 The premises will be securely fenced and site access gates will be closed and locked to deter 

entry of unauthorised persons, 

 A system will be in place for checking people in and out,  

 When the site is unmanned, the access gates will be locked, 

 The landfill facility will be fenced with a security fence and fitted with lockable gates to 

prevent unauthorised access and to control windblown litter and vermin, 

 Inspection of fencing will be carried out on a monthly basis to identify damage to be rectified 

at the earliest convenience, 

 Only authorised site management personnel and the fire brigade will have keys to the site 

after operating hours,  

 Signs will be displayed to show hazardous areas and risks of trespassing, and  

 Emergency access gates and alternative entries and exists will be displayed.  

9.2 HAZARD MANAGEMENT 

9.2.1 Zone 1: Landfill Footprint 

Preventative measures include: 

 Training to be provided to landfill staff to identify risk of fire, operate fire fighting equipment 

and select the most appropriate equipment to be utilised to extinguish a particular type of 

fire,  

 Operators ensure any fire is recognised quickly, allowing prompt action to extinguish it, 

 Equipment fire suppression systems serviced and inspected regularly and/or as required, 

 Waste is covered with suitable cover material on a daily basis to ensure that the risk of fire 

within the waste mass is minimised, 

 Flammable goods are not permitted in the landfill without approval from the DER and LGA, 

 Storage of flammable goods at the site will require approval from the Landfill Manager and 

implementation of appropriate safety procedures,  

 Smoking will not be permitted at the Fernview Waste Management Facility,  

 Water truck and other equipment (Section 9.4.4) for fire fighting are available onsite. 

Equipment location is clearly documented and signposted,  
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 Where surface cracking is observed or subterranean combustion is suspected in the landfill, 

the area is to be barricaded off to stop entry until the area has been assessed by the Landfill 

Manager, and, if necessary, emergency services, 

 The landfill power supply will be switched off if there is a significant risk of electrical fire. The 

Landfill Manager will direct plant operators as to the best approach for individual incidents, 

 Items of plant and equipment will be moved to a safe distance away from the affected area, 

and 

 Unauthorised personnel and visitors must not enter the landfill area during a fire event, 

unless instructed and accompanied by emergency services or onsite personnel and with the 

appropriate PPE. 

An application will be made to the Shire for an exemption on days of ban on vehicle movement, to 

allow the movement of vehicles into Zone 1 for the placement, compaction and covering of waste 

and the management of the active landfill area.  

9.2.2 Zone 2: Stockpile Area 

The emplaced stockpiles will contain inert soil, road base and overburden that will be used for daily 

cover and other construction activities in the landfill. These inert materials are at no risk of catching 

on fire. An application will be made to the Shire for an exemption on days of ban on vehicle 

movement, to allow the movement of vehicles into Zone 2 for the management of materials. 

9.2.3 Zone 3: Office Area 

Preventative measures for office/workshop include: 

 Smoking is not permitted at the Fernview Waste Management Facility,  

 Offices are kept clean and tidy, with waste bins emptied on a regular basis,  

 All chemicals are clearly labelled and  affixed with a placard (where required), 

 HAZMAT location and manifest details will be kept at site office and the emergency 

information cylinder located at the main gate, 

 Hot work (e.g. oxy-acetylene cutting and welding) will only take place in areas away from 

flammable materials and permits must be issued by the Landfill Manager and/or authorised 

personnel to conduct this work, 

 Hot work will only be undertaken by trained and competent personnel, 

 Hot work will not be undertaken on days of total fire ban, 

 Fire extinguishers will be serviced and inspected on a six-monthly basis or more frequently if 

required, 

 Smoke alarms will be installed in the office, and 

 Any spillage of flammable liquid or material will be cleared up immediately.  

If possible during a fire event, electricity supply to the affected area will be switched off, along with 

any fuel or gas supplies. If it is safe to do so, any equipment close to the fire will be moved away, 

along with any other flammable materials. 

Preventative measures for the fuel storage area include: 

 Areas around the tanks will be kept clean and free of waste build up,  
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 No other potentially flammable materials or incompatible substances be stored near the fuel 

tank,  

 Any spills of fuel are cleaned up immediately using diatomaceous earth,  

 All storage tanks are clearly labelled with the appropriate placards (where required),  

 HAZMAT list is to be updated regularly representing the type of fuel and quantity stored 

onsite at a given point of time, and 

 All electricity and fuel lines must have the option to be switched off.  

Action to be undertaken in the fuel storage area during an event of fire:  

 Any fire in the fuel storage area is to be communicated immediately to the Landfill Manager,  

 All electricity and fuel lines will be switched off/isolated if possible,  

 All personnel will keep well clear of the area until given the all clear by the Landfill Manager, 

 Appropriate fire fighting measures will be undertaken in consultation with CBFCO or FESA 

during an uncontrolled fire, and 

 A Record of the details of any such incident shall be maintained in a register describing the 

source of the fire, the reason for the fire, the action taken and the mitigation measure 

undertaken.   

Preventative measures for plant and equipment include: 

 In the event of a fire,  plant and equipment will be moved away from the affected area, 

 All plant is to be cleaned and maintained regularly to avoid the build-up of waste or other 

material, 

 All belly plates and other more inaccessible areas will be checked regularly and cleaned out 

at each service or more frequently if required,  

 Exhaust systems and spark arrestors of the plant and equipment are to be maintained 

properly, 

 Plant and equipment is to be moved away from the active landfill area and any other 

potential fire areas when not in use and outside of facility operating hours, and  

 Operators are to check equipment and surroundings throughout their shift to ensure that no 

fires or hazards are imminent. 

Action to be undertaken for a fire in plant and equipment includes: 

 The operator is to leave the machine as soon as possible, only staying to shut the equipment 

down if safe to do so, where possible turning off the battery isolator switch, 

 The operator will notify the Landfill Manager on the status of the plant or equipment when 

left during an event of fire, and  

 The plant or equipment will be inspected for any faults that may have occurred during fire 

and operated only after the fault is rectified and deemed safe. 

9.2.4 Zone 4: Outside Landfill Boundary 

The fire fighting resources at the Fernview Waste Management Facility will be made available to the 

DER, DFES and others in consultation with the Landfill Manager to assist in fighting fires outside the 

landfill site boundary. Providing manpower for fire fighting will be subject to the staff available 
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onsite and their willingness to participate in fire fighting activities. Fernview Landfill Facility will 

require staff and users to adhere to best measures to prevent fire which are: 

 Education of the staff and users of the waste facility in identifying the risk of fire, 

encouraging communicating with management for necessary action to reduce the risk, 

 The facility will be a strictly non-smoking premises, 

 The plant and machinery used for operation will be parked away from fire risk areas, 

 Plant, equipment and machinery will not be operated within Zone 4 during “very high” fire 

danger days, harvest and movement of vehicles bans and total fire bans as imposed by the 

local government authority, 

 Fire access roads will be maintained for emergency services to gain access to the property, 

 Dry debris will be cleared from the fire break within the perimeter fences in adherence with 

the LGA firebreak order, and 

 DFES or the LGA will be notified of any hazard spotted outside the site boundary. 

An application will be made to the Shire for exception to the ban on vehicle movement from 

entering and leaving the landfill facility by trafficking the entrance road from Wannamal South Road. 

9.3 FIRE EXTINGUISHING METHODS 

Several different extinguishing methods can be adopted to extinguish fire. The method to be utilised 

will depend on the type of fire, the location of the fire, fire accessibility and the intensity of the fire. 

The proposed fire extinguishing methods for the different fire management zones are described 

below: 

9.3.1 Zone 1: Landfill Footprint 

If upon excavation the landfill fire appears to be well established and emanating from deep within 

the landfill mass, the landfill vents (smoke plumes) will be covered with soil to limit oxygen 

availability to the fire.  A water based fire retardant will be added to the water in the water truck, 

hot spots excavated and the landfill mass saturated with fire retardant. If the fire is well established 

it may be necessary to drill bore holes into the landfill to allow the fire retardant to be injected into 

the landfill mass. Landfills burning below the surface create large voids within the landfill rendering 

the surface of the landfill susceptible to subsidence and can potentially become unsafe. Any initial 

fire fighting activities undertaken on the landfill area shall be coordinated by the Landfill Manager or 

the fire authority. 

Any fire in or around the lined leachate dam will be controlled using the water based fire retardant 

described above.  

9.3.2 Zone 2: Stockpile Area 

No fire is expected within the inert material stockpile area.  

9.3.3 Zone 3: Office Area 

Fire extinguishers and water will be the main methods of fighting fire in this zone. A water truck 

(with fire fighting abilities, including fittings to suit DFES fire units) and backup water storage tank 

(100,000 L galvanised steel panel tank) to the satisfaction of the fire authority will be maintained 

onsite. The water storage tank is located adjacent to the office area. 



Fernview Landfill – Fire Management Plan 

Prepared by Bowman & Associates Pty Ltd Page 29 
 
 

9.4 FIRE MANAGEMENT ASSETS 

9.4.1 Access Routes 

The main site access will be along a well laid and maintained sealed road running north from 

Wannamal Road South, 1 km west of the Wannamal Road South – Cullalla Road intersection. The 

nearest major road is Bindoon-Moora Road. The site can be accessed by travelling west along 

Wannamal Road West from the Bindoon-Moora Road for 2 km and turning south onto Wannamal 

Road South. The main site entry is 8 km from the Wannamal Road South – Wannamal Road West 

intersection. 

The landfill footprint is located 1.8 km from the site entry at the end of a sealed road. The sealed 

road has an approximate width of 7 m along most of its 1.8 km length from Wannamal Road South.  

Two fire access routes are available as alternative approaches to the landfill footprint (Refer Drawing 

VES-BA-4). An existing road runs north from Wannamal Road South 2 km west of the main site entry. 

This road provides an all weather access to the premises from the southern direction. Similarly, a 

four wheel drive track a further 500 m to the west (2.5 km west of the main site entrance) along 

Wannamal Road South can be used to access the western end of the landfill footprint. The all 

weather access route has a minimum 4 m wide trafficable surface and has less than 1° rise from 

south to north. The four wheel drive access route will has a minimum 3 m wide trafficable surface 

and has a 5° rise from south to north. Pull off sections will be provided for both the alternate access 

routes to cater for passing traffic. Both alternative access roads will be inspected weekly or after 

extreme weather events and maintained in a suitable condition for fire access. 

Sufficient turn around areas for large fire fighting plant and equipment will be available within the 

facility. 

9.4.2 Access Gates 

The landfill footprint has existing fence along its southern and eastern perimeter as shown in 

Drawing VES-BA-4. Three access points with two fire access gates and one main entry gate, will be 

provided along the farm fence. All gates will be locked at all times when the site is unattended to 

prevent vandalism and unauthorised entry. DFES and the VBFB will be issued with a master key to all 

these access gates to be used in the event of an emergency. All fire access gates will be a minimum 

3.6 m wide and will be labelled as “Fire Access Only – No Public Access.” The main gate will be sign 

posted as “Main Entry”. The access points and the emergency contact numbers will be displayed on 

a weatherproof cylinder attached to a post located outside the main gate.  

9.4.3 Fire Breaks 

Fire Break Order 2015/2016 by the Shire of Gingin requires having a fire break of minimum 3 m 

immediately inside all external boundaries for properties having an area greater than 20 ha (Refer 

Appendix A ). A minimum of 3 m fire break will be maintained around the boundary of the facility 

(refer Drawing VES-BA-5). Given the fire hazards outlined in Section 7.2, fire breaks of minimum 18 

m will be maintained around the landfill footprint in Zone 1 where possible. The fire breaks will be 

clear of trees, bushes or any flammable materials leaving cleared earth. The firebreaks will have a 

minimum clear height of 3.5 m. Suitable clearance will be maintained between trees and power 
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lines. Fire breaks will be patrolled weekly or after significant weather events to ensure they are 

maintained in good order. 

9.4.4 Equipment and Utilities 

The locations of the fire fighting equipment and sources have been displayed in Drawing VES-BA-5 

and will be made available in the office and the main gate. The weatherproof cylinder at the main 

gate will also contain maps of the site and surrounds and a copy of the site HAZMAT materials 

register. 

9.4.4.1 Water Tank(s) / Reticulation 

A dedicated 100,000 L capacity galvanised steel panel tank (fire service tank) is available for fire 

fighting purposes. The use of fire retardants for the fighting of landfill (waste) fires is also proposed. 

The retardant will be stored in 20 L drums near the water tanks for mixing prior to application. 

Water may also be sourced from 150,000 L tank allocated for water reticulation and dust 

suppression. The water reticulation tank will have a 20 mm diameter pipe and an adapter will be 

made available onsite at all times to convert the 20 mm diameter pipe into a 50 mm diameter 

coupling suitable to connect the LGA fire fighting fleet.  

9.4.4.2 Water Truck 

A water truck will be available for dust suppression and may also be used for fire fighting. The water 

truck will have a capacity of 14,000 L and can be coupled to the 100,000 L fire service tank using a 

fitting compatible with the DFES/VBFB and the LGA fire fighting fleet for easy filling of the tank. 50 

mm diameter heavy duty hose will be used for coupling the water truck to the fire service tank and 

20 mm diameter heavy duty hose will be used for hand fire fighting. The compatible fitting will also 

ensure that the dedicated fire service tank is not used for any other purpose. The water truck will be 

fitted with a pump for pressurised release of water for fire fighting.  

9.4.4.3 Quick Response Fire Unit 

One quick response fire unit, comprising a minimum of 1,000 L of water, with an operational pump 

and 20 m of 19 mm diameter hose (minimum), capable of delivering water through an adjustable 

nozzle, will be located in close proximity to the site of any work. 

9.4.4.4 Fire Extinguishers 

Portable fire extinguishers will be provided in the office, workshop and also on the plant and 

equipment, including personnel vehicles.  

9.5 MONITORING AND PREVENTION OF FIRES ORIGINATING FROM LANDFILL 

9.5.1 Gas Composition Monitoring 

Putrescible waste buried in the landfill produces methane gas during decomposition. Monitoring of 

gas composition can provide useful data for the management of fire risk within the landfill and the 

necessary precautions to adopt during an event of fire. As part of the landfill gas management, 

methane, oxygen, carbon monoxide and hydrogen sulphide will be monitored and the measure of 

high levels of carbon monoxide will indicate the existence of subsurface fire. Methane monitoring 

will provide information for the timing of the introduction of landfill gas flaring. The monitoring of 
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oxygen levels determines the performance of the composite liner system and landfill cap to inhibit 

the ingress of air from outside the landfill due to the removal by vacuum pumping of landfill gas.  

9.5.2 Weather Monitoring 

The weather forecast will be monitored daily and necessary precautions such as more frequent 

patrolling of fire breaks, testing of fire equipment readiness and wetting down of the landfill surface 

with recirculated leachate will be adopted when extreme weather conditions have been predicted.  

9.5.3 Performance Indicators 

The frequency in occurrence of fire in the identified fire management zones will be a direct 

indication of fire prevention and fire fighting performance. The performance indicators have been 

listed in Section 9.5.4. Performance monitoring of the indicators will allow assessment of adequacy 

for existing fire breaks, precautionary measures and the fire fighting equipment.  

9.5.4 Database Management 

All fire events will be tabulated and will contain at least the following information: 

 Time and date of fire, 

 Weather conditions prevailing during the event of fire (temperature, wind speed and 

direction, rainfall etc.), 

 Any variations from the documented precautionary measures,   

 Fire fighting measures and strategy adopted,  

 Suitability and success of fire fighting measures, and 

 Time taken to arrest the fire. 

The data will form the basis of performance indicators and the reviewing of fire management 

procedures for continuous improvement.  

9.5.5 Performance Review 

The performance indicators will focus the review the Fire Management Plan after a fire event. The 

Fire Management Plan will also be reviewed annually and will be modified to reflect the current best 

practice strategy in all the fire management zones identified.   

9.5.6 Checklist  

A checklist has been prepared for monitoring the landfill area (Refer Appendix B ). The checklist 

adapted from Chapter 9 Table 9.3 of Landfill Operational Guidelines, 2010 by International Solid 

Waste Association has been prepared to reflect the Annual Compliance Checklist for Performance 

Criteria and Acceptable Solutions as detailed in Appendix 4 of the Bush Fire Protection Guideline as 

Appendix C . The above checklists will be reviewed every six months and before each summer 

season to ensure they are representative of current site layout and conditions. 
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9.6 EMERGENCY CONTACTS  

The emergency contact numbers will be available, along with a fire zone map, from within the 

weatherproof emergency information cylinder located at the main gate. Emergency contact 

numbers will also be displayed on a sign at both the main gate to the facility and the office. All initial 

calls will be made through 000 or State Emergency Services 132 500. 

Table 3: Emergency Contacts 

CONTACT NUMBER 1 NUMBER 2 

Ambulance 000  

Chief Bushfire Control Officer 0408 943 576  

Department of Fire and Emergency Services (DFES) 000  

Fire Weather Hotline 9575 1300  

Landfill Manager – Fernview Waste Management 
Facility 

TBA TBA 

Medical Centre 9575 2300  

Police 000 13 14 44 

Shire of Gingin 9575 2211  

Aurigen – General Manager TBA TBA 

Volunteer Bush Fire Brigade (Gingin) 9575 2316  

Western Power 13 13 51  

9.6.1 Department Responsible for each Zone 

The fire fighting department responsible for the individual zones based on the risk assessment and 

capability of fire fighting department is given below in Table 4.  

Table 4: Zone Responsibility 

ZONES DEPARTMENT 

Zone 1 DFES 

Zone 2 VBFB / DFES 

Zone 3 DFES 

Zone 4 DFES / VBFB 
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9.6.2 Location of Fire Units 

The location of fire units nearest to the site is given below in Table 5. It provides an approximate 

time for a fire fighting unit to reach the site during an emergency.  

Table 5: Location of Fire Units  

FIRE UNITS LOCATION 
APPROXIMATE 
DISTANCE (km) 

APPROXIMATE 
TIME TO REACH 

FERNVIEW 
LANDFILL (mins) 

Gingin Fire & Rescue Service 
7 Robinson Street, GINGIN WA 6503 

35 50 

9.7 SITE ACTIVITY DURING FIRE BAN 

The operation of the waste facility during days declared as Total Fire Ban under Bush Fires Act 1954 

Section 22C and/or ban on harvesting and the movement of vehicles in paddocks by the Shire of 

Gingin will be undertaken with strict adherence to the following: 

 Only work which cannot reasonably be postponed to a time with safer weather conditions 

will be undertaken, 

 Weather conditions are to be continually assessed and warnings observed, 

 All fire breaks are to be maintained in accordance with the Shire of Gingin’s firebreak order,  

 One person is to undertake the role of “fire spotter” for the duration of the Total Fire Ban or 

ban on harvesting and the movement of vehicles in paddocks period, 

 One quick response fire unit, comprising a minimum of 1,000 L of water, with an operational 

pump and 20 m of 19 mm diameter hose (minimum), capable of delivering water through an 

adjustable nozzle, to be located in close proximity to the site of any work, 

 One water truck of at least 14,000 L fitted with 200 L foam injection systems with remote 

control cannon to available at all times at the waste facility, 

 The 100,000 L water tank dedicated for fire fighting purposes is maintained full of water at 

all times and regularly checked to ensure that it is full, 

 All vehicles and stationary motors are to be inspected prior to leaving any formed road to 

ensure that the exhaust systems are in a sound condition, 

 All vehicles and stationary motors are to be refuelled on clear ground and in an appropriate 

method to avoid the release of static electricity, 

 The entrance road and access to the work areas is to be regularly checked to ensure that no 

windblown vegetation can  come into contact with exhaust or catalytic converters fitted to 

any vehicle, 

 The vehicles and plant are to be sited/parked in areas free from vegetation and combustible 

material, and    

 At least two personnel are to remain at the work site for at least thirty minutes after the 

works have been completed to ensure the site remains safe and the site is to be fully 

inspected for any potential fire activity prior to their departure. 
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9.7.1 Notification 

When site operations are undertaken on days of Total Fire Ban or Harvesting and/or Total Vehicle 

Movement Ban the Regional Duty Officer, Department of Fire and Emergency Services, and Fire 

Control Officer, Shire of Gingin are to be notified on the day and prior to the work commencing.  
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10 REPORTING 

10.1 FIRE MAPPING 

The extent and location of fires occurring in and around the landfill footprint will be mapped and 

updated annually. This will provide a valuable reference resource when assessing the fire 

management zones and reviewing this Fire Management Plan.  

10.2 REPORTING SCHEDULE 

Any risk of fire or hazard identified within zones 1 to 4 will be reported as soon as possible to the 

Landfill Manager for appropriate risk mitigation. 

If a fire is discovered and determined to be too significant to extinguish using on site resources 

alone, the Landfill Manager will telephone 000, DFES and/or the LGA as appropriate. 

Post fire, Aurigen will assist with de-briefs to relevant authorities. 

Aurigen will annually report on all events of fire to the DER, LGA, CBFCO/DFES and other authorities 

as described in the site approvals or licencing conditions. The report will contain both fire mapping 

and the fire event database described above (Section 9.5.4).  
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12.1 DRAWINGS 

Drawing VES-BA-2 Site Layout 

Drawing VES-BA-3 Fire Management Zones 

Drawing VES-BA-4 Site Access 

Drawing VES-BA-5 Fire Break and Equipment Location 
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12.2 APPENDICES  

Appendix A  Fire Break Order 2015/2016 by Shire of Gingin 

Appendix B  Checklist for Landfill Monitoring 

Appendix C  Annual Compliance Checklist 



SHIRE

GINGIN

FIREBREAK ORDER
2015/16

BUSH FIRE ACT 1954 SECTION 33

Are You Bushfire Ready?

TO REPORT A FIRE CALL 000

This Firebreak Order contains important information 
regarding fire safety for all land owners and occupiers.

Please read it carefully and store in a safe place for future reference.

For further information contact the Shire of Gingin:
7 Brockman Street Gingin WA 6503

Phone : (08) 9575 2211
Fax:  (08) 9575 2121

Email: mail@gingin.wa.gov.au
Web:  www.gingin.wa.gov.au

SHIRE

GINGIN

11

Firebreak Contractors

CONTRACTOR

Exterior Enhancement

Graham Knight
 

M R Mulching

Anspach Agricultural 
Contracting

Kim Gray

Paddy Murphy

Lancelin Sands

Garry Mason

A H Elliot & Son

Tony Di Trento

Peter Van Maris

Richard Dean

Bare Bush Bobcat 
Services

POSTAL ADDRESS

PO Box 2186 
Woodridge WA 6041

30 Rodrigues Cresent
Ledge Point WA 6043

PO Box 2036
Nilgen WA 6044

2862 Bindoon Moora Rd
Wannamal WA 6505

63 Lefroy Street
Gingin WA 6503

PO Box 67 
Gingin WA  6503

PO Box 39 
Lancelin WA 6044

PO Box 2066
Nilgen WA 6044

19 Lefroy Street
Gingin WA 6503

PO Box 93 
Lancelin WA 6044

PO Box 1028 
Guilderton WA 6041

PO Box 2068 
Woodridge WA 6041

bare.bush.bobcats@
hotmail.com

CONTACT NUMBERS

0419 962 431

0427 982 134
(08) 9655 1094

0400 852 477
(08) 9655 1296

(08) 9655 7074

0408 321 955
(08) 9575 2426

0419 900 471
(08) 9575 7537

0408 092 022
(08) 9655 1211

0417 179 043
(08) 9655 2671

0427 926 933
(08) 9575 2316

0418 914 345

0428 969 089
(08) 9577 1587

(08) 9577 1677

0400 272 857

AREA

All areas

All areas

All areas

All areas

Gingin & surrounds

Gingin West & Neergabby

Lancelin & Seaview Park

Ocean Farm & Seaview 
Park

Rural areas

Seaview Park

�������������
Park & coastal farms 

Woodridge

All areas

FAILURE TO PROPERLY INSTALL FIREBREAKS ON YOUR PROPERTY MAY RESULT IN THE SHIRE OF 
GINGIN ENGAGING A CONTRACTOR TO COMPLETE THE REQUIRED WORKS AT YOUR EXPENSE

User
Text Box
Appendix A



All Firebreaks Must be Installed by 1 November 2015 and 
Maintained Clear of All Inflammable Material Until 31 May 2016

�������������

Bare Earth Cleared Firebreak: means a 
�����clear of all ����ble material. 
Approved methods include ploughing, 
grading, cultivating, scarifying, raking, 
burning and chemical spraying.

Building Protection Zone: this includes 
undertaking the following:
	n as pruning all lower tree branches to 
  ����������������
	n ensuring three metre (3m) spacing
  between tree canopies to prevent 
  �������������������

	n keeping all grasses to a height of not   
  more than 50mm; and 
	n storing all��wood piles more than 20m  
  away from the buildings.

������ Material: means any material 
that is easily ignited and capable of burning.

Maintain: means that the property must 
be kept compliant with all conditions of 
the Firebreak Order for the entire period 
between 1 November 2015 until 31 May 
2016 inclusive.

2

COOKING AND CAMPING
FIRES ARE NOT PERMITTED

IN THE RESTRICTED AND 
PROHIBITED BURNING

WITHOUT A VALID PERMIT

RESTRICTED BURNING PERIOD 1
 1 OCTOBER 2015 - 21 NOVEMBER 2015 INCLUSIVE

A permit to burn is required for all burning during this time. 
Permits may be obtained from your local Fire Control Officer. 

Refer to page 10 for contact details.

PROHIBITED BURNING PERIOD 
 22 NOVEMBER 2015 – 28 FEBRUARY 2016 INCLUSIVE

NO BURNING AT ALL DURING THIS PERIOD

RESTRICTED BURNING PERIOD 2
1 MARCH 2016 – 31 MAY 2016 INCLUSIVE

A permit to burn is required for all burning during this time. 
Permits may be obtained from your local Fire Control Officer. 

Refer to page 10 for contact details.
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Firebreak Requirements for Rural Land
(Land Greater than 8Ha or 20 Acres)

  Install by 1 November 2015 and   
 maintain through until 31 May 2016, a   
 three metre (3m) wide bare earth cleared  
 fi rebreak as close as possible to all 
 external boundaries of the property.

 Where it is not possible to install the 
 fi rebreak adjacent to the external 
 boundary of the property due to naturally   
 occurring obstacles, it is acceptable to 
 install the fi rebreak around the obstacle.
 If this requires the fi rebreak to be greater
 than fi ve metres (5m) away from the 
 external boundary, then a fi rebreak 
 variation is required. Refer to page 8 for 
 information regarding fi rebreak variations.

 Install and maintain a twenty metre 
 (20m) building protection zone
 surrounding all buildings, large hay stacks
 and fuel storage areas. A building 
 protection zone includes undertaking 
 measures such as pruning all lower   
 tree branches to prevent fi re entering the
 trees, ensuring three metre (3m) spacing 
 between tree canopies to prevent treetop 
 fi res spreading between trees, keeping all  

 grasses to a height of not more than
 50mm and storing all fi rewood piles more
 than 20m away from the buildings. 

  Areas cleared for the purpose of burning
 require a twenty metre (20m) fi rebreak
 (stubble burning excluded).

  Ensure a minimum vertical clearance
 of three and a half metres (3.5m) is
 maintained along the fi rebreaks to ensure
 that vehicles can drive along the   
 fi rebreaks without being impeded by tree 
 branches.

Example of a well maintained Rural Firebreak.
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Firebreak Requirements for Rural Living 
and Rural Residential Land

(Up to 8Ha or 20 Acres)

  Install by 1 November 2015 and
 maintain through until 31 May 2016, a
 three metre (3m) wide bare earth cleared  
 fi rebreak as close as possible to all
 external boundaries of the property.

  Ensure a minimum vertical clearance
 of three and a half metres (3.5m) is 
 maintained along the fi rebreaks or along 
 the boundary of the property to ensure
 that fi re vehicles can drive around the
 property without being impeded by tree
 branches.

  On heavily grassed blocks, a further fi ve
 metre (5m) fi rebreak is required or further
 supplementary measures such as   
 burning, slashing or whipper snipping 
 are required to reduce the risk.

  Where it is not possible to install the 
 fi rebreak adjacent to the external 
 boundary of the property due to naturally
 occurring obstacles, it is acceptable to
 install the fi rebreak around the obstacle. 
 If this requires the fi rebreak to be greater
 than fi ve metres (5m) away from the
 external boundary, a fi rebreak variation
 approval is required. Refer to page 8 for 
 information regarding fi rebreak variations.

  Install and maintain a twenty metre 
 (20m) building protection zone 
 surrounding all buildings, large hay stacks 
 and fuel storage areas. A building 
 protection zone includes undertaking 
 measures such as pruning all lower 
 tree branches to prevent fi re entering the
 trees, ensuring three metre (3m) spacing
 between tree canopies to prevent treetop
 fi res spreading between trees, keeping all 
 grasses to a height of not more than 
 50mm and storing all fi rewood piles more
  than 20m away from the buildings.

Land less than 2023m2

Slash the entire property (excluding well
 maintained gardens) to a height of not
 more than 50mm and remove all
 infl ammable materials from the property.   
 The entire property is required to be 
 maintained below 50mm from 1 November
 2015 until 31 May 2016

4
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Examples of Firebreaks

House saved by building protection zone.





Compliant
An example of a well 
maintained fi rebreak.

Non Compliant
An example of a poorly 
maintained fi rebreak.
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Firebreak Requirements for Land in Town Sites

Install by 1 November 2015 and   
 maintain through until 31 May 2016, 
 a three metre  (3m) wide bare earth   
 cleared fi rebreak as close    
 as possible to all external boundaries 
 of the property.

  Slash the entire property (excluding well
  maintained gardens) to a height not more 
 than 50mm and remove all infl ammable
 materials from the property. The entire
 property is required to be maintained
 below 50mm from 1 November 2015 
 until 31 May 2016.





Non Compliant
An example of a poorly 
maintained urban fi rebreak.

Compliant
An example of a well maintained 
townsite property slashed to 
50mm.

All town site land greater than 
2023m2

Land less than 2023m2
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Firebreak Requirements for Timber Production Plantations

All timber production plantations 
less than three (3) hectares
Install by 1 November 2015 and   
 maintain through until 31 May 2016, 
 a ten metre (10m) wide bare earth
 cleared fi rebreak along all external
 boundaries of the property. Adjacent non 
 plantation areas of the same property are
 subject to the fi rebreak requirements set
 for Rural Areas.

All timber production plantations 
greater than three (3) hectares
Install by 1 November 2015 and
 maintain through until 31 May 2016, 
 a fi fteen metre (15m) wide bare  earth
 cleared fi rebreak along all external
 boundaries of the property. Adjacent non
 plantation areas of the same property are
 subject to the fi rebreak requirements set   
 for Rural Areas.

  Internal fi rebreaks require a six metre
 (6m) wide bare earth cleared fi rebreak
 surrounding compartments not larger
 than 30 hectares.

 All internal fi rebreaks must be maintained  
 in a traffi  cable condition and trees on both 
 sides of breaks progressively pruned to
 a minimum vertical clearance of three
 and a half metres (3.5m) to allow 
 unrestricted access for maintenance and
 fi refi ghting equipment to preserve an   
 eff ective width of fi rebreak.

  A water supply of  25,000 litres for every
 50 ha of plantation or part thereof, with 
 water sources positioned to provide
 a maximum 20 minute refi ll turnaround
 from anywhere within the plantation.  The
 water supply must have a hardstand area 
 for heavy trucks to park on whilst drawing 
 water. 

Plantation – any area of planted Pine Trees, Eucalyptus, Paulownia, or other species used 
for timber production.
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Firebreak Variations

If it is not possible for your property 
to comply with the minimum fi rebreak 
requirements set out in the Fire Break 
Order, you can apply to the Shire of Gingin 
in writing, before 1 October, to obtain 
permission for fi rebreaks to be installed in 
an alternative position or manner.  Once 
approval is granted there is no need to 
re-apply each year, unless circumstances 
change.

On the back page of this Firebreak Order 
is an application form which should be 
completed with your details and posted or 
emailed to the Shire of Gingin, along with a 
map of the property that specifi es where you 
would like to vary the fi rebreak.

Below is an example of map for a fi rebreak 
variation application.
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Harvest, Hot Works and Vehicle Movement Bans

A ban on harvesting and the movement 
 of vehicles in paddocks (except for the
   watering, feeding and management of
  stock) is likely to be imposed when the
 predicted weather conditions are   
 classifi ed by the Bureau of Meteorology 
 as very high or above. 
 Market gardens are not exempt from
 vehicle movement bans.
Exemptions apply to emergency vehicles,
 and the watering, feeding and    
 management of stock only. 
 The Shire of Gingin off ers a free service
 that allows you to be notifi ed by SMS
 message when Harvest, Hot Works and
 Vehicle Movement Bans are imposed.   
 Contact the Shire Offi  ce for more details.

  Phone the Fire Weather Hotline on 9575
 5151 for details and updates, or contact
 your local Fire Control Offi  cer or the Shire 
 of Gingin (see page 10 for contact details).
  To request an exemption from harvest,
 hot works and vehicle movement bans,
 approval must be sought in writing from
 the Shire of Gingin Chief Bush Fire
 Control Offi  cer. Conditions apply so 
 please contact the Shire of Gingin for
 further information. 
  Harvest, Hot Works and Vehicle
 Movement Bans are automatically 
 imposed on Christmas Day, Boxing 
 Day, New Year’s Day and Australia Day.

Total Fire Bans
Total Fire Bans are imposed by the 
Department of Fire and Emergency Services 
(DFES). Refer to www.dfes.wa.gov.au for 
full conditions and restrictions for Total Fire 
Ban days.

What does a total fi re ban mean?
It means a person must not light, maintain 
or use a fi re in the open air, causes or is 
likely to cause a fi re.

The ban includes: hot works (welding,
grinding, soldering, gas cutting), all open
solid fuel fi res for the purpose of cooking
or camping, use of incinerators and other
activities.

When will a total fi re ban be declared?
Total fi re bans are declared on days when 
fi res will be diffi  cult to control, are most 
likely to threaten lives and property, or 

when widespread fi res are impacting the 
availability of resources.

The decision to put a ban in place is based 
on the weather forecast. DFES consults with 
the Bureau of Meteorology to determine 
when dangerous fi re weather conditions 
are likely. DFES also consults with local 
governments that will be aff ected.

How will I know when one has been 
declared?
You can check:
  the DFES website at www.dfes.wa.gov.au
  by calling 1800 709 355
  by listening to ABC local radio and other   
 media outlets, or
  on roadside Fire Danger Rating signs
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Fire Control Offi cers 2015 / 2016

  CHIEF BUSH FIRE CONTROL OFFICER                               PHONE NUMBERS
COMMUNITY EMERGENCY SERVICES MANAGER
Paul Postma .............................................................................0408 943 576 

DEPUTY CHIEF BUSH FIRE CONTROL OFFICERS              
George Grant      Gingin West .................................................9575 7532 / 0408 830 868 
Herb Elliot           Gingin Townsite ..........................................9575 2316 / 0427 926 933 
Murray Hyne       Gingin ...........................................................9575 2250 / 0407 380 708
Garry Barrett       Ledge Point .................................................9655 1456 / 0419 961 048
Phil Barrett          Ledge Point / Seaview Park .......................9655 2654 / 0438 259 998

BEERMULLAH AREA
Wayne Fewster .........................................................................0428 754 017     
Steve Beckwith .........................................................................0409 941 806     
GINGIN
Tony Maddern ...........................................................................9575 3595 / 0439 383 475
Peter Crowe..............................................................................9575 3250 / 0427 385 287

GUILDERTON
Bill Marshall ..............................................................................9577 2173 / 0419 961 746

LANCELIN / SEAVIEW PARK
John “Skip” Truswell (Permits Only) .........................................0418 903 000

NILGEN
John Reymond .........................................................................0429 103 781

OCEAN FARM
Michael Regan..........................................................................9655 1296 / 0400 852 477

SEABIRD
Geoff  Liddelow ..........................................................................0427 102 869

SOVEREIGN HILL / REDFIELD PARK
Carolee Peace (Permits Only) ..................................................9577 2108 / 0427 921 453

RED GULLY
Errol Howard.............................................................................9655 7007 / 0427 557 035
James Redford (Permits Only) .................................................0457 589 570

WOODRIDGE
Richard Hodson (Permits Only) ................................................9577 1182 

SHIRE OF GINGIN RANGER SERVICES (ALL AREAS) .......9575 5140

Shire of Gingin Fire Control Offi  cers are authorised to issue permits to burn on private land 
during the Restricted Burning Period. Fire Control Offi  cers are also empower to enter land 
and issue directives relating to Fire Suppression and control.
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APPENDIX B 
FERNVIEW LANDFILL 

FIRE MANAGEMENT CHECKLIST 

Zone 1 – Landfill Footprint Yes No 

Stockpile of earth is available close to the tipping face   

Heavy equipment are available to move earth   

All waste, apart from waste received that day, is adequately 
covered 

  

Landfill areas that have not yet been capped do not have any 
waste exposed 

  

Temporary litter screens, litter traps and litter fences are free 
of litter 

  

Stormwater drains and culverts are free of litter   

Grass along stormwater drains is cut or adequately maintained   

Emergency access gates to landfill footprint are unobstructed 
and maintained 

  

All equipment is maintained periodically   

Fire extinguishers on mobile plant are certified and within test 
expiry dates 

  

All necessary precautions against occurrences of fire are 
carried out  

  

Zone 2 – Stockpile Area Yes  No 

Any vegetation in the area is removed    
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Access for heavy equipment is maintained   

All necessary precautions against occurrences of fire are 
carried out 

  

Any temporary litter screens, litter traps and litter fences are 
free of litter 

  

Zone 3 – Office Area Yes No 

Work place is clean and orderly   

Emergency exit signs properly illuminated   

Fire alarms and fire extinguishers are visible and accessible   

Fire extinguishers are certified and within test expiry dates    

Emergency exits are free of obstruction   

The access roads to office/buildings are clear and 
unobstructed 

  

Adequate supply of water available   

Automatic fire suppression equipment (where fitted) are in 
good condition and in test expiry dates 

  

All flammable materials are stored appropriately   

Emergency contact numbers are displayed and current at both 
the main gate and the office. 

  

Grass is cut and area is free of litter   

Induction training for new employees are carried out   
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Staff are educated with fire prevention and extinguishment 
procedures 

  

Emergency evacuation plan is known to all staff   

Visitors are informed of evacuation procedures   

Necessary PPE is available on site   

Zone 4 – Outside Landfill Footprint Yes No 

Emergency contact numbers and fire management maps are 
available in the emergency cylinder at the main gate/muster 
point 

  

Temporary litter screens, litter traps and litter fences are free 
of litter 

  

Any windblown debris from the landfill is removed from the 
surrounding bush and perimeter fences 

  

Plant and machinery used for operation will be parked at least 
20 m from bush and other high fire risk areas  

  

Fire breaks within the perimeter fences are cleared of any 
debris 

  

Fire access routes are maintained and free from obstruction   

Any fire hazard is reported to the office and actioned   
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Annual Compliance Checklist  

for  

Performance Criteria and Acceptable Solutions  

in Accordance with  

Appendix 4 of the Bush Fire Protection Guideline
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Date: 23.03.12 
 

Element 1: Location 
 

A1.1: The subdivision/development is located on land that is not subject to either an 
extreme bush fire hazard land classification or requires construction standards to 
BAL-40 or BAL-FZ. 
 
Does the proposal comply with the performance criteria by applying acceptable solution 
A1.1? 

Yes   No 

 
Element 2: Vehicular Access 

 
A2.1: Two different vehicular access routes, both of which connect to the public road 
network, are available to all residents/the public at all times. 
  
Does the proposal comply with the performance criteria by applying acceptable solution 
A2.1? 

Yes   No 

 
A2.2: Public roads meet the following requirements: 

• minimum trafficable surface: 6 metres 
• horizontal clearance: 6 metres 
• vertical clearance: 4 metres 
• maximum grades: 1 in 8 
• maximum grade over <50 metres: 1 in 5 
• maximum average grade: 1 in 7 
• minimum weight capacity: 15 tonnes 
• maximum crossfall: 1 in 33 
• curves minimum inner radius: 12 metres 

 

Does the proposal comply with the performance criteria by applying acceptable solution 
A2.2? 

Yes    No 

There are no public roads within the proposed site. Wannamal Road South connects to the 
public road network via a variety of routes. 
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A2.3: Where used, however, cul-de-sac standards are to be as follows: 

• maximum length: 200 metres (if emergency access is provided between cul-de-
sac heads maximum length can be increased to 600 metres provided no more 
than 8 lots are serviced) 

• minimum trafficable surface: 6 metres 
• horizontal clearance: 6 metres 
• maximum grades: 1 in 8 
• maximum grade over <50 metres: 1 in 5 
• maximum average grade: 1 in 7 
• minimum weight capacity: 15 tonnes 
• maximum crossfall: 1 in 33 
• curves minimum inner radius: 12 metres as per turn around area requirements 

– including 21 metre diameter head. 
 

Does the proposal comply with the performance criteria by applying acceptable solution 
A2.3? 

Yes   No 

This clause is not applicable as the internal roads are interconnected.  

 
A2.4 Battle axe access legs meet the following requirements: 

• maximum length: 600 metres 
• minimum width: 6 metres 
• minimum trafficable surface: 4 metres 
• horizontal clearance: 6 metres 
• vertical clearance: 4 metres 
• maximum grades: 1 in 8 
• maximum grade over <50 metres: 1 in 5 
• maximum average grade: 1 in 7 
• minimum weight capacity: 15 tonnes 
• maximum crossfall: 1 in 33 
• curves minimum inner radius: 12 metres. 

 

Does the proposal comply with the performance criteria by applying acceptable solution 
A2.4? 

Yes   No 

This clause is not applicable as the roads within the facility are interconnected.  

A2.5 Constructed private driveways meet the following requirements: 
• required where house site is more than 50 metres from a public road 
• minimum trafficable surface: 4 metres 
• horizontal clearance: 6 metres 
• vertical clearance: 4 metres 
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• maximum grades: 1 in 8 
• maximum grade over <50 metres: 1 in 5 
• maximum average grade: 1 in 7 
• minimum weight capacity: 15 tonnes 
• maximum crossfall: 1 in 33 
• curves minimum inner radius: 12 metres 
• passing bays: every 200 metres with a minimum length of 20 metres and a 

minimum width of 2 metres (ie the combined width of the passing bay and 
constructed private driveway to be minimum 6 metres) 

• turn around areas designed to accommodate 3.4 fire appliances and to enable 
them to turn around safely: every 500 metres and within 50 metres of a house. 

 
Does the proposal comply with the performance criteria by applying acceptable solution 
A2.5? 

Yes   No 

 
A2.6: Emergency access ways, providing alternative links to public roads during 
emergencies meet the following requirements: 

• minimum trafficable surface: 6 metres 
• horizontal clearance: 6 metres 
• vertical clearance: 4 metres 
• maximum grades: 1 in 8 
• maximum grade over <50 metres: 1 in 5 
• maximum average grade: 1 in 7 
• minimum weight capacity: 15 tonnes 
• maximum crossfall: 1 in 33 
• curves minimum inner radius: 12 metres 
• must be signposted. 

 
Does the proposal comply with the performance criteria by applying acceptable solution 
A2.6? 

Yes   No  

Three routes have been proposed to access the facility. This includes one main access route 
and two fire access routes. No emergency access route is proposed as an additional access 
route.   

 
A2.7: Fire services access routes, providing links between public road networks for 
fire fighting purposes, meet the following requirements: 

• surface: all weather 
• dead end: not permitted 
• minimum trafficable surface: 6 metres 
• horizontal clearance: 6 metres 
• vertical clearance: 4 metres 
• maximum grades: 1 in 7 
• maximum grade over <50 metres: 1 in 4 
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• maximum average grade: 1 in 5 
• minimum weight capacity: 15 tonnes 
• maximum crossfall: 1 in 33 
• curves minimum inner radius: 12 metres 
• turn around areas designed to accommodate 3.4 appliances and to enable 

them to turn around safely: every 500 metres 
• erosion control measures and long term maintenance arrangements in place 
• access to public road network: every 1000 metres 
• allow for two way traffic. 

 

Does the proposal comply with the performance criteria by applying acceptable solution 
A2.7? 

Yes  No   

The main access route is 7 m wide and will be sealed. The two alternative fire access routes 
are only 3m to 4m wide and cannot meet the 6m width requirement. Pull over space will be 
provided to allow two-way traffic on alternative fire access routes.   
 
A2.8 All gates used to restrict traffic on emergency access ways and fire service 
access routes meet the following requirements: 

• minimum width 3.6 metres 
• design and construction: to be approved by relevant local government 
• emergency access way gates: must not be locked 
• fire service access route gates: may be locked but only with a common key 

that is available to local fire service personnel 
• Signposted. 

 
Does the proposal comply with the performance criteria by applying acceptable solution 
A2.8? 

Yes   No 

 
A2.9 Firebreak widths Lots greater than 0.5 hectares must have an internal perimeter 
firebreak of a minimum 3 metres width. 
 
Does the proposal comply with the performance criteria by applying acceptable solution 
A2.9? 

Yes   No 

 
A2.10 Signs are erected where emergency access ways and fire services access 
routes adjoin public roads, and meet the following requirements: 

• minimum height above ground: 0.9 metres 
• design and construction: to be approved by relevant local government 
• lettering height: 100 millimetres 
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• to display the following wording (as appropriate):‘Fire Service Access – No 
Public Access’  or ‘Emergency Access Only’. 

 
Does the proposal comply with the performance criteria by applying acceptable solution 
A2.10? 

Yes   No 

 
 

Element 3: Water 
 

A3.1: The development is provided with a reticulated water supply, together with fire 
hydrants, in accordance with the specifications of the relevant water supply authority 
and FESA. 
Does the proposal comply with the performance criteria by applying acceptable solution 
A3.1? 

Yes   No 

 
A3.2: Water tanks with a hydrant or standpipe are provided and meet the following 
requirements: 

• volume: 50,000 litres per tank 
• ratio of tanks to lots: 1 tank per 25 lots (or part thereof) 
• tank location: tanks are located to allow a 2.4 appliance to achieve a 20 minute 

turn around time at legal road speeds from the tanks to the furthest dwelling 
site within the residential development 

• tank construction: above ground tanks are constructed of concrete or metal 
and the stands of raised tanks are constructed using non-combustible 
materials and heat shielding where appropriate (ie heat shielding will be 
required in the case of metal tank stands) 

• It is the responsibility of the local government to ensure that these tanks are 
full of water 

• pipe construction: galvanised or copper pipe are used above ground, although 
PVC pipe may be used if buried 300 millimetres below ground 

• couplings are to be in accordance with the FESA guidelines available at 
www.fesa.wa.gov.au 

• procedures are put in place to ensure water tanks are maintained at full 
capacity at all times 

• hardstand and turn around area suitable for a 3.4 appliance are provided within 
3 metres of each water tank 

• water tanks and associated facilities are vested in the relevant local 
government. 

Does the proposal comply with the performance criteria by applying acceptable solution 
A3.2? 

Yes   No 
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A3.3: A dam (or dams) with permanent water all year (including during drought years) 
is provided and meets the following requirements: 

• volume: 200 cubic metres of water storage at the driest time of the year for 
every 25 lots (or part thereof) 

• dam (or dams) is either vested in the relevant local government, or has a 
caveat placed on it to ensure fire services access. 

Does the proposal comply with the performance criteria by applying acceptable solution 
A3.3? 

Yes  No   

 
No dam with permanent water has been proposed for the facility. A dedicated 100,000 L 
tank is provided for fire fighting and additional water may be sourced from the reticulation 
tank of 160,000L capacity. The tank can be accessed by the fire services and the 
arrangement has been included in the management plan of the facility.  
 

Element 4: Siting of Development 
A4.1: Hazard separation – moderate to extreme bush fire hazard level  
Every building is sited a minimum distance of 100 metres from any vegetation 
classified under table 1 and figure 1 as forests, woodlands, closed shrub, open shrub, 
mallee/mulga and rainforest (ie in an area with an moderate or extreme bush fire 
hazard level) or has its construction standard increased to align with the appropriate 
bush fire attack level for that location. Under AS 3959, the distance between the 
predominant vegetation and the building can be reduced but, the construction 
standard must be increased. 
 
Does the proposal comply with the performance criteria by applying acceptable solution 
A4.1? 

Yes   No 

 
A4.2: Hazard separation - low bush fire hazard level  
Every building is sited a minimum distance of 20 metres from any vegetation 
classified under table 1 and figure 1 of appendix 1 as grassland (ie in an area with a 
low bush fire hazard level). 
Does the proposal comply with the performance criteria by applying acceptable solution 
A4.2? 

Yes   No 

 
A4.3: Building protection zone  
Every building is surrounded by a building protection zone that meets the following 
requirements: 
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• width: 20 metres measured from any external wall of the building 
• location: within the boundaries of the lot on which the building is situated 
• fuel load: reduced to and maintained at 2 tonnes per hectare 
• trees (crowns) are a minimum of 10 metres apart 
• trees are low pruned at least to a height of 2 metres 
• no tall shrub or tree is located within 2 metres of a building (including 

windows) 
• there are no tree crowns overhanging the building 
• fences and sheds within the building protection zone are constructed using 

non-combustible materials(eg colourbond iron, brick, limestone) 
• shrubs in the building protection zone have no dead material within the plant 
• tall shrubs in the building protection zone are not planted in clumps close to 

the building ie within3 metres 
• trees in the building protection zone have no dead material within the plant’s 

crown or on the bole. 
 

Does the proposal comply with the performance criteria by applying acceptable solution 
A4.3? 

Yes   No 

 
A4.4: Hazard separation zone  
Every building and its contiguous building protection zone is surrounded by a hazard 
separation zone that meets the following requirements: 

• minimum width: 80 metres in the case of vegetation classified under table 1 
and figure 1 as forests, woodlands, closed shrub, open shrub, mallee/mulga 
and rainforest, measured from the outer edge of the building protection zone 

• location: within the boundaries of the lot on which the building is situated or, 
where this is not possible or desirable, within the boundaries of the overall 
residential development in which the building is proposed to be located 

• fuel load: reduced to and maintained at between 5 and 8 tonnes per hectare for 
jarrah/marri dominated forest and woodlands, below 12-15t/ha in mallee heath 
and below 15t/ha in karri forest 

• trees (crowns) are a minimum of 10 metres apart 
• trees in the hazard separation zone have no dead material within the plant’s 

crown or on the bole. 
Does the proposal comply with the performance criteria by applying acceptable solution 
A4.4? 

Yes  No   

The proposed office building is located within 80 m from the native vegetation towards the 
north. All other sides are at least 80 m from vegetation and will be maintained as fuel 
reduced areas. The office area and the surrounding vegetation are on a flat surface. BAL 
from Bush Fire Protection Guidelines – Edition 2 categorises this zone as BAL-29.  

A4.5: Reduction in bush fire attack level due to shielding 
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A reduction in the bushfire attack level (BAL) due to shielding from direct flame 
contact or radiant heat via a stand alone non-combustible structure shall be 
considered achieved when the following applies: 

• A building elevation that is not exposed to the source of bushfire attack can be 
classified to the next lower bushfire attack level for those elevations. 

• A reduction in the bushfire attack level (see (a) above) and the according 
construction standards cannot fall below BAL-12.5. 

• An elevation is deemed to be exposed to the source of the bush fire if any of 
the straight lines between that elevation and source of bush fire attack is not 
obstructed by another part of the building, for this method, only the side(s) 
furthest from the vegetation will gain the reduction. 

Does the proposal comply with the performance criteria by applying acceptable solution 
A4.5? 

Yes   No 

No residential building is proposed and the proposed portable office does not fall in between 
continuous line of any source of bush fire attack.  
 

Element 5: Design of Development 

A5.1: For development that complies with acceptable solutions A4.1, A4.2, A4.3 and 
A4.4 there are no special design requirements. 
Does the proposal comply with the performance criteria by applying acceptable solution 
A5.1? 

Yes   No 

 
A5.2: For development that does not comply with acceptable solutions A4.1, A4.2, A4.3 and 
A4.4 there is no acceptable solution. All such proposals must be assessed under performance 
criterion P5. 
Does the proposal comply with the performance criteria by applying acceptable solution 
A5.2? 

Yes   No 
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