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Minutes of the meeting of the City of Perth Works and Urban Development 
Committee held in Committee Room 1, Ninth Floor, Council House, 27 St Georges 
Terrace, Perth on  Tuesday, 5 May 2015. 
 

MEMBERS IN ATTENDANCE 

Cr Limnios - Presiding Member   
Cr McEvoy 
Cr Yong  - (Deputy) 

OFFICERS 

Mr Stevenson - Chief Executive Officer  
Mr Forster - Director Infrastructure and Enterprise  
Mr Dunne - Director City Services 
Mr Mileham - Director City Planning and Development 
Mr Ahern - Manager Waste and Enterprises 
Mr Ridgwell  - Manager Governance 
Ms Honmon - Governance Officer 
 

OBSERVERS  

Cr Chen 
 

WK52/15 DECLARATION OF OPENING 

5.30pm   The Presiding Member declared the meeting open. 
 

WK53/15 APOLOGIES AND MEMBERS ON LEAVE OF ABSENCE 

The Chief Executive Officer advised that a leave of absence had previously been 
granted to the Lord Mayor for the period 4 to 8 May 2015, inclusive. 
 

WK54/15 QUESTION TIME FOR THE PUBLIC 

Nil 
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WK55/15 CONFIRMATION OF MINUTES 

 
Moved by Cr McEvoy, seconded by Cr Limnios 
 
That the minutes of the meeting of the Works and Urban Development 
Committee held on Tuesday, 14 April 2015 be confirmed as a true and 
correct record. 
 
The motion was put and carried 
 
 
The votes were recorded as follows: 
 
For: Crs Limnios, McEvoy and Yong 
 
Against: Nil 
 
 

WK56/15 CORRESPONDENCE 

 
Nil 

WK57/15 DISCLOSURE OF MEMBERS’ INTERESTS 

 
Nil 
 

WK58/15 CITY CLEANSING AND WASTE STRATEGY UPDATE – 
INTERIM REPORT 

BACKGROUND: 

FILE REFERENCE: P1029803-2 
REPORTING UNIT: Waste and Enterprises 
RESPONSIBLE DIRECTORATE: City Infrastructure and Enterprises 
DATE: 14 April 2015 
MAP / SCHEDULE: Schedule 1 – Updated Waste Strategy Matrix 

Schedule 2 – Sketches of Cleaning Vehicle Fleet 
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At its meeting held on 22 April 2014, Council resolved the following: 
 
“That Council: 
 
1. adopts the 10 year Waste Strategy 2014 – 2024+, attached as Schedule 22, 

and the proposed Implementation Plan containing 19 actions with timeframes; 
 

2. notes that individual Actions as contained in the Implementation Plan will be 
subject to annual budget submissions; 
 

3. notes that a communications plan is to be developed to inform key stakeholders 
of the document including the City’s approach to waste management and the 
potential implications;  
 

4. notes the proposed restructure of the City Infrastructure and Enterprises 
Directorate to form a Business and Enterprises Unit with waste management 
including city cleaning as primary roles; 
 

5. approves in principle the funding for the proposed increase in service levels and 
implementation of the Waste Strategy subject to 2014/15 and subsequent 
annual budget considerations.”  

 
The purpose of this report is to provide a progress update regarding the reform and 
improvements to the City’s cleansing function. A report regarding the cleaning of 
Northbridge will be presented to the Works and Urban Development Committee in 
the near future. 
 

LEGISLATION / STRATEGIC PLAN / POLICY: 

Legislation Local Government Act 1995  
 
Integrated Planning 
and Reporting 
Framework 
Implications 

Corporate Business Plan 
Council Four Year Priorities:  Living in Perth 
S9 Promote and facilitate CBD living 
IP19 Enhance and maintain public spaces and streets to 

high standards to ensure the city centre is an 
attractive place for people. 

 
Policy 
Policy No and Name: 15.2 – Protection and Enhancement of Open Space 
 

DETAILS: 

Cleaning the City is not limited to one function, there are a number of equally 
important tasks, a brief description follows:  
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 Street sweeping is undertaken using truck mounted equipment as well as walk 
behind sweepers on footpaths and purpose built units for larger expanses of 
paving, for example, malls. 
 

 High Pressure cleaning uses pre-heated water applied to the ground surfaces at 
very high pressure, the activity is thorough but slow in its application.  The City 
has invested in two purpose-built high pressure machines (known as CMAR) and 
a third has been recently commissioned.  The new CMAR will retrieve a large 
proportion of the water applied.  High pressure cleaning is delivered utilising both 
day labour and contract resources. 
 

 Wash-down activities involve two tanker trucks where high pressure air and water 
is manually applied to footpaths while the vehicle is driven along the street.  Sand 
and general litter is effectively blown off the footpath from under furniture and the 
like and into the kerb.  A mechanical sweeper then picks up the material to 
prevent it being washed into the stormwater drain.  The City has two vehicles 
dedicated to this task.   
 

 Manual cleaning in the malls. Due to the pedestrian movement during the day-
time cleaning is largely manual, particularly the emptying of the litter bins and 
general pick-up of waste and litter dropped by pedestrians. 

 
 Litter collection, including recycling, of 880 litter bins within the City boundaries.   

Larger bins are to be strategically placed in the inner city area as the smaller bins 
are continually overflowing and require frequent servicing. 

 
 Recycling in public places has been trialled however, cross contamination of the 

material collected occurred.  The new litter bin enclosures recently approved will 
utilise highly visible and appropriately labelled bins and cross contamination 
should not be an issue.  

 
 Oil spillage cleaning occurs on all on-street bays including loading, parking, and 

set-down taxi areas. These areas are subject to oil droppings from motor vehicles.  
All parking bays are degreased at least annually which includes capturing the 
polluted water prior to it entering the stormwater system.  

To place the City cleansing activities in some context there are 980,000m2 of road 
pavement to be cleaned, 404,000m2 of footpath, 96,500m2 of mall paving and 134 
kilometres of kerb.  

 
On-street alfresco infrastructure is difficult to manage. Ensuring alfresco licence 
holders adhere to their obligations of high pressure cleaning their areas on a regular 
basis is a constant challenge.  Working in and around glass panels is difficult when 
the eating houses are closed, and it is very difficult to do so when they are open for 
business with chairs and umbrella stands and flower planter boxes creating more 
clutter. 
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The budget for City cleansing functions is substantial and is further discussed under 
Financial Implications in the report.  

 
Progress to Date and Future Plans for Cleansing Improvements 

 
1. Street cleaning 

The addition of the third CMAR to the fleet will provide increased capacity for areas 
which are highly pedestrianized and/or close to restaurants and casual dining 
particularly where alfresco is involved.   
 
Each CMAR is valued in excess of $360,000 and is a highly technical piece of 
equipment.  Operator skills are therefore paramount to prevent damage and operate 
the machine at maximum efficiency.  Additional training sessions have taken place to 
ensure operator availability.  
 
The CMARs, due to their cleansing action, tend to wind-row debris to one side of the 
machine which progressively builds up with each run.   It is proposed to support the 
CMAR fleet with a mechanical sweeper to move from machine to machine collecting 
the debris.  The support will result in increased efficiency and expand the area able 
to be cleaned significantly.   

 
A recommendation to purchase another street sweeper for this purpose will be listed 
for consideration in the 2015/16 fleet Budget. 
 
The cleaning frequencies for the CMARs to date have been both routine and 
reactionary as demand has occurred.  The third machine in the fleet and the 
increased efficiencies referred to above will enable the cleaning frequencies  to be 
better programmed and thus predictable as to when areas are going to be treated.  
These machines are largely confined to the malls, the remainder of the inner CBD 
and Northbridge.  It is proposed that they will be programmed to clean more often in 
the villages of West Perth and East Perth.   
 
All three machines will be programmed for double shifts when practical as this is the 
only way that the areas can be adequately serviced.  Approved funding for the 
creation of the new Waste and Enterprise Unit also included bolstering the capability 
of operators and employment of six additional staff. 
 
A system of capturing stormwater and recycling wash-down water at the Osborne 
Park depot has been installed.  Storage tanks capture roof water and cleaned 
recirculation water which is then used in the CMAR and wash-down truck activities 
lessening reliance on potable water supply. 

 
2. Spot Cleaning 

Previously this activity was undertaken by a single person in a utility equipped with 
high pressure hand-held cleaning equipment and chemicals such as disinfectants 
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and the like.  The function, when time permitted, included a wash-down of bin tops 
and underneath litter bins, the removal of unwanted human bi-products from the 
streets and generally, any isolated cleaning instances requiring early intervention.   
 
Due to the nature of this activity and the demand, the resource has been increased to 
two utilities with an operator in each.  The new utility as previously approved has 
been purchased. It is expected that the second response crew will be in action in 
May 2015. 

 
3. Priority Areas 

The three priority areas of the city are the Hay and Murray Street Malls, the Central 
Business District including the streets bounded by Wellington Street, Barrack Street, 
St Georges Terrace and William Street.  Northbridge Central is the third priority area 
for cleansing activities due to its nature of use being largely restaurants and the 
hours of operation.    
 
Northbridge is a particular challenge to clean given the almost 24 hour use of the 
streets and footpaths.  The new CMAR with the water capture capability will be used 
primarily in Northbridge. Commencing in the early hours of the morning it will move 
relatively freely up to mid-morning due to the fact that there will be minimal water 
splash.  Loose litter apart from event days is largely catered for using mechanical 
sweepers.  The cleaning issues for Northbridge and the Malls are largely spillages 
and general grime.   

 
4. Waste Strategy Update 

 
Schedule 1 provides an update of the nineteen waste strategies as approved by 
Council. 

 
5. Litter Bin Provision and Servicing 

As indicated earlier in the report there are 880 litter bins within the City’s boundaries.  
A rationalisation process is underway as some bins are located where very little litter 
is generated.   
 
At its meeting held on 3 February 2015, Council accepted a tender for the fabrication 
of newly designed bin enclosures.  These enclosures will accommodate 120 and 240 
litre wheelie bins which will mean fewer litter bins will be required capacity wise.   It is 
however still important to locate bins in highly pedestrianized gathering locations and 
through-traffic to ensure convenient disposal methods are available. 
 
The general waste and recycling bins will be installed as a couplet with appropriate 
markings. 
 
The existing bins have a pull out metal container which is manually emptied.  The 
inner liners are taken periodically to the Forrest Place undercroft where there is a 
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washing facility to ensure cleanliness and health standards are maintained.  It is 
planned that the 120 and 240 litre wheelie bins used in the new enclosures will have 
plastic bag liners to keep them clean however it will be a requirement that those bins 
will also be removed from site from time-to-time to be washed and sterilised.  It is 
proposed to tender that work out in the near future.  
 
6. Cleaning and Operational Services for Elizabeth Quay 
 
By April 2016, the Metropolitan Redevelopment Authority (MRA) expects to have the 
works at Elizabeth Quay largely completed.  While MRA is intending to maintain 
ownership of many of the assets for the next decade or so they are expecting the 
City to clean and service the areas.   
 
Negotiations are underway with MRA to identify the level of service, the extent and 
frequency and the areas to be cleaned in order to fashion budgets for 2015/16.   
 
A separate report will to be presented to Council for consideration including the 
expected rates income to offset the costs of the services required.  Nevertheless 
some allowance will need to be made in the 2015/16 budget on the assumption that 
the services will come on-line in the next few months.  A report titled “Elizabeth Quay 
– Asset Ownership and the Provision of Services” is due to be considered as a part 
of this agenda.  

 
7. Lifting the Public Profile of the City’s Cleaning Operations 

 
Perceptions of the cleanliness of the City are impacted by many daily variables, such 
as weather, events and spillages. Both compliments and criticisms are received by 
the City as a result. What is not apparent however, to the general public is the 
commitment that Council has to city presentation and the resources dedicated to the 
task. 
 
It is proposed for consideration that the cleaning services vehicles be boldly branded 
to link to the City of Perth and to the function the vehicles and crews are dedicated to 
(refer to Schedule 2). 
 
The City of Perth crest is clearly displayed to give the ‘authority’ to the activity on the 
street and a strong link to the source of the service and funding support. 
 
The contemporary City skyline profile decal has been used on City of Perth service 
vehicles for more than fourteen years. It is considered to be eye catching, well 
recognised, colourful and further reinforces the link to the city as the skyline is well 
recognised.  The name of the service and supporting colour is dominant as that is the 
primary message relating to the activity being undertaken. 
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FINANCIAL IMPLICATIONS: 

The total budget for street cleaning the City including the elements described in the 
body of the report for 2014/15 will be $5,395,863. 
 
The proposed cost for an additional street sweeper is estimated to be $135,000. 

COMMENTS: 

The Australian newspaper dated 9 April 2015 published an article on the growth of 
the major cities of Australia.  Greater Perth is predicted to overtake Brisbane by 2050 
with a population growth of 129 percent over the next 35 years to 4.633 million. 
 
With the growth of the city both in terms of the number of people using the streets 
and Malls and the 24/7 nature of “opening hours” cleansing services need to be 
continually reviewed to satisfy and present the city as it should be.   

 

Moved by Cr Yong, seconded by Cr McEvoy 
 
That the Works and Services Committee notes: 
 
1. the information detailed in the report titled “City Cleansing and 

Waste Strategy Update – Interim Report”; 
 
2. the inclusion of an additional street sweeper for consideration in the 

2015/16 Capital Plant Budget at an estimated cost of $135,000 
(excluding GST); 

 
3. the appropriate City of Perth corporate branding will be utilised on 

the City’s cleaning vehicles.  
 
 
The motion was put and carried 
 
The votes were recorded as follows: 
 
For: Crs Limnios, McEvoy and Yong 
 
Against: Nil 
 
 
Meeting Note:  Cr Limnios requested further information regarding a specific 

schedule of the City’s cleaning operations in Northbridge and a 
strategy that will engage property owners to actively participate 
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in the cleansing and upkeep of their properties. The Director 
City Infrastructure and Enterprises advised that this matter will 
be investigated and information will be provided to the 
Committee for consideration at a future meeting. 

 

WK59/15 ELIZABETH QUAY – ASSET OWNERSHIP AND THE 
PROVISION OF SERVICES 

 

BACKGROUND 

FILE REFERENCE: P1029777#02 
REPORTING UNIT: City Infrastructure & Enterprises 
RESPONSIBLE DIRECTORATE: City Infrastructure & Enterprises 
DATE: 23 April  2015 
MAP / SCHEDULE: Schedule 3 – Allotments and Major Infrastructure 

Confidential Schedule 4 – Transferred Asset value 
and Depreciation (distributed to Elected Members 
under separate cover)1 
Confidential Schedule 5 – Income – Expenditure – 
10 Year Projection (distributed to Elected Members 
under separate cover) 
Confidential Schedule 6 – Cost Calculations 
(distributed to Elected Members under separate 
cover) 
 

 
The Metropolitan Redevelopment Authority (MRA) will be progressively transferring 
newly constructed assets to the City from its three main project sites: Elizabeth Quay, 
Perth City Link and Riverside; however will be holding back some assets for other 
purposes.  
 
This report relates primarily to the Elizabeth Quay development in relation to the 
asset transfers; and the City providing servicing of infrastructure assets within the 
precinct.  It summarises the program for asset handover, the services likely to be 
required and the funding implications for the City.   
 
 

                                            
1 At the Works and Urban Development Committee meeting held on 5 May 2015, the Director City 
Infrastructure and Enterprises advised that Confidential Schedule 4 is to be removed as it is no longer 
applicable. 
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LEGISLATION / STRATEGIC PLAN / POLICY: 

Integrated Planning 
and Reporting 
Framework 
Implications 

Corporate Business Plan 
Council Four Year Priorities:  Major strategic investments 
S1 Ensure that major development effectively 

integrate into the city with minimal disruption and 
risk  

1.1 Coordination of interface with major projects and 
new precincts currently under construction 
(Elizabeth Quay, Perth City Link & Riverside) 
including logistics planning.  

DETAILS: 

Discussions have been ongoing with the MRA in relation to the ultimate takeover of 
infrastructure and other public realm assets being built as part of the Elizabeth Quay 
development.  
 
As part of its Place Activation Strategy, the MRA has proposed that a number of 
public realm areas and assets not be immediately transferred to the City as 
anticipated and be owned and held by the MRA for up to 10 years (November 2025) .   
Although the assets may not be “owned” by the City, there is an expectation by the 
MRA that regular operational maintenance and cleaning activities will be undertaken 
by the City and paid for from the rates collected.  
 
In essence, areas of Elizabeth Quay will be place activated by the MRA to create a 
vibrant development on the 10 hectares of river-front land as it is progressively built 
out on the Lots identified in Schedule 3.  The Elizabeth Quay incorporates 
commercial, residential, retail and cultural attractions set around the 2.7 hectare inlet.  
When complete it is estimated that Elizabeth Quay will provide 800 new residential 
dwellings, 400 hotel rooms, 200,000 square metres of office and commercial space 
and 25,000 square metres of retail space. 
 
The proposal by the MRA is to manage the precinct for a number of years fulfilling a 
role as “place maker”.  In this capacity the MRA advocates that it will be responsible 
for activation, presentation, maintenance and public services.   Furthermore the MRA 
will retain responsibility for coordinating the sale and development of the eight private 
lots for an extended period during which time the MRA will continue to own many of 
the public realm assets.   
 
In operational terms Elizabeth Quay will be open 24 hours a day, 7 days a week, 365 
days a year with notional operational hours being 7.00am to 11.00pm Sunday 
through to Thursday; and 7.00am to 1.00am Friday and Saturday.  This operational 
model will be reflected in the activation and the facilities management program.  The 
latter will be responsive to the requirements of place making, activation and precinct 
management by ensuring a high standard of presentation, alignment of works and 
events and providing operational services to enable activation.   
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Proposed operational services to be provided and paid for by the City currently under 
discussion may cover a wide range of tasks including: 
 
 Presentation; green space and pavements; 
 Street and Path cleaning;  
 Waste management and removal; 
 Preventative and reactive maintenance; 
 Minor works and a range of landscape services; and  
 Ranger functions and CCTV. 

In the discussions underway, the MRA has outlined expectations to maintain the area 
to a very high standard of presentation, which may be in excess of current City 
standards or practices. The discussions have also moved to a point of how the 
services might be provided by the City and more importantly, how they will be 
funded.  A two-tiered funding approach is advocated as follows: 
 
1. Rate income collected by the City to fund ‘normal’ levels of service to be 

provided by the City; and  
2. MRA are exploring avenues to fund any extraordinary or additional services 

required for the precinct. 

It is also understood that the MRA will be utilising income from the Food and 
Beverage Outlets, Venue Hire and sponsorships to fund its ongoing Place Activation 
Strategy. 
 
The concept of a Specified Area Rate method of raising revenue has also been 
mooted.  Investigations are continuing to ascertain if this method is plausible. 
 
Assets to be retained by the MRA 
 
Schedule 3 provides a plan view of the eight allotments and major infrastructure 
within Elizabeth Quay.  Current discussions have indicated that the MRA wish to 
retain ownership of all assets except for the new roads and CCTV network.  The 
MRA also proposes for the City to service all public realm assets even if not owned 
by the City.  It is understood that the service quality the MRA is expecting equates to 
that of the City’s malls and landscaping of the same quality as Stirling Gardens.  
 
To give some indication of the quantum of assets to be retained by MRA but serviced 
by the City there will be in excess of 10,000 square metres of granite paving, 102 
light poles, 36 litter bins, 1,384 metres of storm water pipeline, 3,470 square metres 
of laneways along with approximately 7,500 square metres of road surface under the 
possible ownership of the City.  However, the newly constructed roads of Geoffrey 
Bolton Drive and the extensions of Howard Street and Sherwood Court are likely to 
be taken over by the City once all land Titles are issued. 
 



CONFIRMATION DATE 26 MAY 2015 
WORKS AND URBAN 
DEVELOPMENT 
COMMITTEE 

- 12 -  5 MAY 2015

 

I:\CPS\ADMIN SERVICES\COMMITTEES\3. WORKS\WKS150505 - MINUTES.DOCX 

 

The timing for the introduction of these services will be as close as is practicable to 
the dates when asset construction is completed. The expected service 
commencement dates (refer to Confidential Schedule 4) but are fluctuating and 
cannot be confirmed as yet.  These dates are critical in that the City’s operational 
units need to forward plan any additional resources which may be required, recruit 
additional staffing requirements if needed and purchase specialised equipment. 
 
There remains however a number of policy and jurisdictional issues still needing to 
be explored and resolved between the City and the MRA in relation to assets to be 
retained by the Authority.   
 
A joint Executive meeting was held recently and the meeting outcomes are nearing 
clarification. 
The issues requiring clarity centre upon actual timing and period of asset ownership; 
maintenance versus servicing responsibilities and funding; asset renewal and 
replacement programs and funds; regulatory and compliance regimes and 
responsibilities; and event approvals and heads of power arrangements.  
 
At this point in time discussions are ongoing and no final positions have been 
determined for consideration by Council. 
 
Assets to be transferred to the City 
 
Confidential Schedule 4 provides a detailed breakdown of the assets likely to be 
transferred to the City and their values; based on the City’s cost estimations in the 
absence of updated cost estimates from the MRA.  The timing of asset transfers has 
been anticipated for third quarter 2015/16 and is also detailed on Confidential 
Schedule 4 and the details outlined have been used in the compilation of the 10 year 
financial plan together with the operating budget for 2015/16.   
 
Once transferred to the City the assets and facilities will become a normal part of the 
infrastructure and service responsibilities including not only the physical assets but 
also Ranger and Compliance services and the oversight of the closed-circuit 
television system.  MRA are proposing to maintain operational control of the closed-
circuit television system as it applies to Elizabeth Quay however that network will be 
wired in and monitored from the City’s surveillance centre at Ozone reserve.  
 

FINANCIAL IMPLICATIONS: 

The draft long term financial plan incorporates projected estimates for purposes of 
depreciating assets taken over by the City and the ramifications on costs associated 
with servicing and maintenance.   
 
Confidential Schedule 4 summarises the assets to be taken up by the City and the 
accompanying dates together with the annual depreciation.   
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Confidential Schedule 5 provides a projected income stream over the next 10 years 
as a result of the application of rates on both vacant land and new buildings as they 
are occupied. The schedule provides an overview of the impact of Elizabeth Quay on 
the City’s Financial Statements noting that it is not until 2024/25 that the projected 
income from Rates will surpass the costs of maintaining and depreciating the new 
assets, that is, in 10 years’ time. 
 
Confidential Schedule 5 also estimates Rate income from vacant land as Titles are 
issued when the City can levy an appropriate Rate, through to when the building is 
completed and occupied, then the Rate calculation will change.  As can be seen from 
the table the rate income over the first 6 years is considerably less than the cost of 
services to be provided by the City.   
 
One question which arose was, “can the City legally spend municipal funds on land 
other than which that it has control over”? Advice is the City can spend municipal 
funds on Crown land which the Elizabeth Quay public realm will be even if under the 
care and management of the MRA. 
 
There is a consideration which would be essential to the service provision to 
Elizabeth Quay and that is - is the City prepared to debit fund services for a period of 
time given the income from the land will not match the cost of service provision? 
 

COMMENTS: 

The discussions surrounding asset transfers, asset ownership and respective asset 
servicing and maintenance requirements are ongoing with the MRA and not yet 
finalised.   
 
It is important however for the City to be cognizant of the possible impacts of the 
Elizabeth Quay Project as it is completed late in 2015 and is activated as a new 
precinct within the capital city of Western Australia.   

 

5.58pm The Manager Governance departed the meeting. 
 
5.59pm The Manager Governance returned to the meeting. 

 

The Works and Urban Development Committee agreed to amend the preface of 
the Officer Recommendation as follows: 
 
“That Council, on the understanding that the revenue raising assets in the public 
realm at Elizabeth Quay will transfer to the City of Perth at a time acceptable to the 
City of Perth:” 
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Moved by Cr Limnios, seconded by Cr McEvoy 
 
That Council, on the understanding that the revenue raising assets in the 
public realm at Elizabeth Quay will transfer to the City of Perth at a time 
acceptable to the City of Perth: 
 
1. approves application of funding in 2015/16 – 2020-21 to provide 

operational services to Metropolitan Redevelopment Authority 
(MRA) areas not “owned” by the City within the Elizabeth Quay 
project; 
 

2. notes that Geoffrey Bolton Drive and the extensions to Sherwood 
Court and Howard Street are likely to be taken over by the City in the 
second quarter of the 2015/16 year and that funds to service those 
assets will be incorporated into the budget accordingly; and 

 
3. notes that MRA are exploring additional income for place activation 

and an exclusive level of service to some aspects of Elizabeth Quay; 
 
The motion was put and carried 

 
The votes were recorded as follows: 
 
For: Crs Limnios, McEvoy and Yong 
 
Against: Nil 
 
 

WK60/15 MINDARIE REGIONAL COUNCIL – INFRASTRUCTURE 
OPTIONS ASSESSMENT 

 

BACKGROUND: 

FILE REFERENCE: P1029803-2  
REPORTING UNIT: City Infrastructure & Enterprises 
RESPONSIBLE DIRECTORATE: City Infrastructure & Enterprises 
DATE: 21 April 2015 
MAP / SCHEDULE: Schedule 7 – Mindarie Regional Council – 

Infrastructure Options Assessment, Hyder Consulting 
report (TRIM reference 36976/15) 
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The Mindarie Regional Council (MRC) is a legally constituted Regional Council 
formed under the provisions of the Local Government Act 1995.  The mission of the 
Mindarie Regional Council is to provide effective and cost efficient waste disposal 
consistent with safeguarding all environmental elements for the benefit of the 
constituent local governments and their residents, which form the regional district.   
 
Constituent local governments include City of Joondalup, City of Wanneroo, City of 
Perth, City of Stirling, City of Vincent, Town of Victoria Park, and Town of Cambridge. 
 
The Regional Council comprises 12 Councillors, with one representative from the 
City of Perth, the City of Vincent, the Town of Cambridge, the Town of Victoria Park 
and two representatives from the Cities of Joondalup and Wanneroo and four 
representatives from the City of Stirling. 
 
The City of Perth’s representative on the MRC is Councillor Janet Davidson.  The 
Technical Officer representative is the Director City Infrastructure and Enterprises, 
Doug Forster. 
 
Technical representatives of Member Councils of the MRC have been working 
through the Strategic Working Group and Hyder Consultants to fashion a strategy to 
address the needs of the needs of the region over the next 20 years.  Incumbent in 
that strategy is the consideration of the recycling diversion targets based on the State 
Government’s strategies waste objectives, together with community expectations.   

LEGISLATION / STRATEGIC PLAN / POLICY: 

Legislation Local Government Act 1995  
Health Act 1911 

 
Integrated Planning 
and Reporting 
Framework 
Implications 

Corporate Business Plan 2013/14 – 2017/2018 
Council Four Year Priorities:  Living in Perth  
S9 Promote facilitate CBD living  
S11 Increase Community awareness of environmentally 

sustainable ways of living 
  
 Organisational Development Plan: 
 IP19 Enhance and maintain public spaces and streets to 

high standards to ensure the city centre is an 
attractive place for people. 

 IP21 Develop and implement a range of Community 
awareness and partnership programs in relation to 
environmental sustainability. 
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DETAILS: 

There have been two major reviews of regional waste management options in 2010 
and more recently in 2014/15.  Since the 2010 study, a number of influential State 
Government policy changes have occurred as follows: 
 
 significant increases to the landfill levy;  
 proposed local government amalgamations (which did not eventuate); 
 the Better Bins program encouraging collection of organics in a third bin; 
 the Waste to Energy Policy; and  
 review of the Waste Avoidance and Recovery Act 2007. 

Hyder Consultants were engaged by the MRC to review and update the original 2010 
modelling and factor in alternative scenarios.  Hyder worked closely with the MRC 
members who provided raw data and contributed to the final conclusions. 
 
In essence, the aims of the study were to: 
 
1. Identify scenarios that would assist the region in reaching the State 

Government’s set waste diversion targets of 65% of municipal solid waste 
diverted from landfill by 2020; 

2. Determine high level cost implications; 
3. Identify necessary infrastructure and capacity required to process waste; 
4. Establish agreed waste streams, identify possible ownership, and enunciate 

operating options for each facility; 
5. Identify optimal regional locations for infrastructure including transport 

modelling; 
6. Propose a practical and staged timeframe for infrastructure implementation; and 
7. Provide detail on the existing energy to waste providers in the Western 

Australian market. 
 

As described in the Executive Summary of the report, a number of scenarios were 
evaluated including business-as-usual, a series of combinations of bin systems, and 
waste to energy possibilities.  
 
The City of Perth’s technical representative advocated on behalf of the City that 
applying a third bin into the service was not practical, given that the bulk of residential 
occupancy is in high rise buildings with existing bin storage rooms.  These bin rooms 
are limited in size.  With the existing two bin system cross contamination occurs 
between general waste and recycling.  Introducing a third bin for green waste 
organics would be impractical.   
 
The report contains creditable detail and valuable information on how municipal solid 
waste is collected, transported, treated and disposed of.  Furthermore, it analyses the 
waste streams of the individual Member Councils providing waste fractions and 
quantities on which various treatment processes can be based. 
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In summary, the work concluded that extracting as much material as possible from 
the waste stream at the front-end through recycling techniques followed by disposing 
of the remainder through a waste to energy plant is the best medium term solution.  It 
is the most cost effective and environmentally acceptable solution of those modelled.   
 
Waste Energy Plants are now based on sophisticated technology with little or no 
deleterious emissions to the environment.  Northern Europe in particular is very skilful 
in this regard.   
 
From a City of Perth perspective, recycling rates warrant greater effort. Public 
education is imperative to increase the volume of recyclable materials extracted at 
the front-end of the collection process. 
 
Since the verge collection of household waste undertaken in the city in September 
2014, volumes have continued to grow in terms of material collected.  Currently 
verge clean-up material is taken directly to landfill.  The MRC is proposing to 
construct a large sorting shed whereby materials collected from verge pickups will be 
dumped and sorted into recyclables.   
 
It needs to be borne in mind that the Cities of Perth, Vincent, Cambridge and the City 
of Victoria Park generate in the order of 15,000 - 18,000 tonnes per year each. On 
the other hand, the three larger members of  City of Joondalup – 87,000 tonnes, City 
of Stirling – 80,000 tonnes and City of Wanneroo – 86,000 tonnes are the larger 
generators of municipal solid waste given their sizable residential population.   
 
The modelling undertaken by Hyder is dependent on a range of assumptions as 
follows:  
 
 Collection systems 
 Project population 
 Waste composition 
 Processing locations 
 Gate fees; and  
 Landfill levy increases all impacted on the conclusions reached.   

 
The raw data enabling work to be undertaken was provided by each of the Member 
Councils.   
 
The Hyder report is recommended to be adopted as a guiding document as to each 
Member Council’s future consideration of its solid waste management systems.   
 
While nearing completion at the time the City of Perth’s own Waste Strategy was 
being considered, the Hyder report data and recommended priorities were taken into 
account and many of the actions in the City of Perth’s Waste Strategy 2014-2024+ 
reflects those considerations.    
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MRC has requested that the Hyder report is referred to the Council for endorsement 
and adopted as a reference document when considering future waste management 
options.  A combination of extraction of recyclable materials and waste to energy of 
the balance is the most likely beneficial solution for waste treatment and disposal in 
the region.  
 

FINANCIAL IMPLICATIONS: 

The City’s Waste Strategy 2014-2024+ includes cost estimates for various activities.   
The recent consideration of Council’s 2015/16 Waste Management Fees and the 
underlying assumptions contained within the report’s recommendations included 
allocations of monies for future capital upgrades and new technologies as they are 
developed and proven.  Waste to energy is the most likely future solution for waste in 
the region however, applying costing $500 to $600 million will require detailed 
assessment and evaluation and sources of funding.  It will also be dependent on the 
volume of feed stock available. 
A Waste to Energy Plant is operating in Port Hedland and another is being built and 
will shortly be commissioned in the City of Kwinana.  It might be recalled that a recent 
report was considered to allow a proportion of the MRC’s received waste to be 
diverted to the plant in order to guarantee the performance and output of the process. 
 

COMMENTS: 

The Hyder Report is presented for endorsement as a reference document however it 
is noted that the contents of the research was largely incorporated into the City of 
Perth’s Waste Strategy 2014-2024+. 
 
Moved by Cr Yong, seconded by Cr McEvoy 
 
That Council adopts the Hyder report titled “Mindarie Regional Council – 
Infrastructure Options Assessment” dated 21 April, 2015 as a guide to 
future decisions on the management of solid municipal waste in 
conjunction with the City of Perth Waste Strategy 2014-2024+. 
 
The motion was put and carried 
 
The votes were recorded as follows: 
 
For: Crs Limnios, McEvoy and Yong 
 
Against: Nil 
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WK61/15 MOTIONS OF WHICH PREVIOUS NOTICE HAS BEEN 
GIVEN 

Nil 
 

WK62/15 GENERAL BUSINESS 

 
Responses to General Business from a Previous Meeting 
 
Nil 
 
New General Business 
 
1. Perth Lighting Taskforce 
 
Cr Limnios requested information regarding the Perth Lighting Taskforce, in 
particular, when the meetings will be held. The Director City Planning and 
Development confirmed the Taskforce was formally established by Council at its 
meeting held on 28 April 2015 and that arrangements are currently being made to 
progress details of the Taskforce. Information will be provided to Cr Limnios (as he is 
the City of Perth Elected Representative on the Taskforce) in the near future. 
 
2. Kugel Ball Structure – Forrest Place 
 
The Director City and Infrastructure advised that copper plate pipe facilitating the 
Forrest Place kuge ball structure was faulty and is being replaced between 11 to 24 
May 2015. It is anticipated that the structure will be operational shortly after these 
dates. 
 
3. Hay Street Mall Lift and Re-Lay of Granite Paving  
 
The Director City and Infrastructure advised that the lift and re-lay of granite paving of 
Hay Street Mall has been completed under budget and with minimal complaints. 
 
4. Beautification of the city – Landscaping Options  
 
Cr Limnios requested the City investigate locations and beautification options 
(landscaping) that can be considered by the Works and Urban Development 
Committee. 
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Moved by Cr Limnios, seconded by Cr McEvoy 
 
That the Chief Executive Officer request that Officers investigate and 
prepare a report regarding potential landscaping options and suitable 
key locations that can be subject to beautification in the city. 
 
The motion was put and carried 
 
The votes were recorded as follows: 
 
For:   Crs Limnios, McEvoy and Yong 
 
Against:  Nil 
 
 
5. Green wall (Greenhouse, Ennex100, St Georges Terrace, Perth) 
 
Cr Limnios provided information to the Works and Urban Development Committee 
regarding the use of plastic plants in the green wall located at the Greenhouse eatery 
located at Ennex100, St Georges Terrace, Perth and requested whether this option 
can be considered for the green wall located at the Northbridge Piazza. The Director 
City Planning and Development responded that due to ongoing maintenance 
problems with the green wall, the current owners have opted to utilise plastic plants 
for the upper levels of the green wall. The Director City Infrastructure and Enterprises 
advised that the matter will be investigated. 

WK63/15 ITEMS FOR CONSIDERATION AT A FUTURE MEETING 

 
Outstanding Reports: 
 
 City of Perth Laneways Program, Northbridge (Raised 05/11/12, updated by 

MCD 10/02/15) 

The Director City Planning and Development advised that he is due to attend a 
meeting with the affected property owner regarding this item. The Committee 
agreed that a report is no longer required for this matter and that verbal updates 
will be provided to the Committee when available. 

 Northbridge Piazza Screening Wall – Detailed Costings for Enhancement 
(Raised 18/08/14 and updated by DCI 10/02/15, report required) 
 

 Permanent LED Screens (Raised 23/9/14 and updated 10/02/15) 

The Chief Executive Officer advised that a meeting has been held with the Lord 
Mayor regarding this matter. The Committee agreed that a report is no longer 
required for this matter. 
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 Identification and Improvement of “Neglected” Public Realm Spaces (Raised 
04/11/14). 
 

WK64/15 CLOSE OF MEETING 

 
6.42pm  There being no further business the Presiding Member declared the 

meeting closed. 
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CITY CLEANSING – INTERIM REPORT 

Priority No Action Responsibility Update 

1 4 Develop a business plan for the commercial waste 
and recycling service. 

Waste & 
Enterprises 

- Commercial waste initiatives have commenced. 
- Service offering has been improved via increased waste segments ± 

bin size in 2015/16 Bin Fee Report. 
- Collection of market data and service needs. 

2 5 Assess the waste management requirements of 
each laneway and implement appropriate 
solutions. 

Waste & 
Enterprises 

- On going review.  Investigating small trucks and laneway only 
collected services. 

- Understanding laneway volumes and frequencies is a must – this 
research is being undertaken. 

3 6 Adopt a policy to require the submission of a 
waste management plan for development 
applications. 

Waste & 
Enterprises and 

Approval 
Services 

- Third Revision is out to industry. 
- Refer to priority 6 for update. 

4 10 Review public place bin placement and implement 

the recommendations. 

Waste & 
Enterprises and 

City Design 

- Bin roll out to commence in July/August 2015. 

5 13 Develop and administer a policy, similar to that 
implemented by the Enterprise Melbourne model, 
issuing permits to commercial waste and recycling 
collection operators within the City. 

Waste & 
Enterprises 

- Commence in 2015/16. 

6 2 Develop and adopt a policy and guidelines related 
to waste storage and service access requirements 
for development applications. 

Waste & 
Enterprises 

- Third revision is out to industry for comment. 
- Once review is completed final artwork will be submitted for sign off. 

7 3 Review Environmental Health Licence 
requirements to include submission of a waste 
management plan. 

Waste & 
Enterprises and 

Compliance 
Services 

- Commence 2015/16. 
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Priority No Action Responsibility Update 

8 12 Develop and implement public event waste 
management policy guidelines, including a review 
of the event approval process to include waste 
requirements 

Waste & 
Enterprises and 

Approval and 
Compliance 

Services 

- Commence 2015/16. 

9 14 Review relevant City policies and Guidelines to 
ensure that waste management is considered. 

Waste & 
Enterprises and 

Governance  

- Commence 2015/16. 

10 11 Conduct a detailed cost benefit analysis of 
implementing or retrofitting alternative waste 
collection systems. 

Waste & 
Enterprises 

- On going review process. 
- Currently looking at split compaction vehicles. 

11 18 Consider implementing electronic tags and GPS 
systems to track the number and frequency of bins 
being serviced to ensure charges match the actual 
commercial and residential services provided. 

Waste & 
Enterprises 

- Initial research has been undertaken. 
- More work to follow in 2015/16/17. 

12 8 Develop and implement a waste education and 
engagement plan for the City, including all waste 
streams. 

SCD and Waste 
& Enterprises  

- To commence 2015/16 with the appointment of the Waste 
Management Project Officer. 

13 1 Develop a sustainable procurement policy – 
encouraging purchase of recycled and low 
environmental impact products. 

SCD and Waste 
& Enterprises 

- To commence 2015/16 when Unit has more resources. 

14 19 Undertake a feasibility assessment of sites to use 
as a consolidation facility for the City’s general 
waste, in order to provide transport efficiencies 
and to prolong the working life of the kerbside 
collection fleet. 

Waste & 
Enterprises 

- Mindarie Regional Council is undertaking a review of consolidation 
options within the member councils.  City of Perth is involved in the 
Strategic Working Group. 

- On going review. 

15 7 Review waste services in council buildings and 
operations 

Property and 
Waste & 

Enterprises 

- Currently underway and recycling services have commenced at the 
Perth Town Hall.  

- Comingled recycling is being trialled on Level 10 at Council House. 
- Other buildings are being individually reviewed. 
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Priority No Action Responsibility Update 

16 9 Conduct a waste composition audit every 4 years 
to monitor effectiveness of programs. 

External and 
Waste & 

Enterprises 

- To commence 2017/18. 

17 16 Review the City of Perth’s arrangement with 
Mindarie Regional Council to identify alternative, 
cost effective, solutions to diverting waste from 
landfill. 

Waste & 
Enterprises 

- A review of the Resource Recovery Facility (RRF) at Nerrabup has 
been undertaken. 

- Organic waste collection to the RRF within City of Perth needs to be 
developed to maximize this opportunity. 

18 17 Review the waste reserve funding so that there is 
more rigour to the purpose of the fund and a 
definition of what the funds can be used for. 

Waste & 
Enterprises 

- The fund has been designated by the CEO to be used for new 
initiatives not vehicle replacement in March 2015. 

19 15 Review waste policies within 12 months of waste 
strategy publication, then every three years from 
that date. 

Waste & 
Enterprises 

- Commence 2015/16 and then again in 2018/19. 
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COP - WASTE MANAGEMENT

 CLIENT:

COP

PROJECT:

VEHICLES

JOB NO:

Q10727

DATE:

26-02-14

EXAMPLE GRAPHIC ONLY, 
NOT FOR FABRICATION.
ALL ARTWORK REMAINS 
PROPERTY OF WASP.

EXISTING GRAPHICS TO 
REMAIN & NEW VEHCILE 
GRAPHICS APPLIED

REMOVE EXISTING COP TEXT
LOCATION FOR NEW
INTERCHANGEABLE
MESSAGE - SAV PRINT

NEW LARGER COP 
LOGO ON DOORS

Supports

REDUCE, REUSE, 
RECYCLE.
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COP - WASTE MANAGEMENT

 CLIENT:

COP

PROJECT:

VEHICLES

JOB NO:

Q10727

DATE:

26-02-14

EXAMPLE GRAPHIC ONLY, 
NOT FOR FABRICATION.
ALL ARTWORK REMAINS 
PROPERTY OF WASP.

NEW ACM PANEL TO TRAY
WITH GRAPHCIS TO FACE

DIGITALLY PRINTED VEHICLE WRAP
TO SIDES AND BONNET
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COP - WASTE MANAGEMENT
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Reducing, Reusing, Recycling 

4 March 2015 

Mr Gary Stevenson 
Chief Executive Officer 
City of Perth 
GPO Box C120 
PERTH WA 6839 

Dear Gary 

MINDARIE REGIONAL COUNCIL INFRASTRUCTURE OPTIONS ASSESSMENT 

The Infrastructure Options Assessment (the Report) has been developed by Hyder 
Consulting in conjunction with the Mindarie Regional Council (MRC) and the member 
councils through the Strategic Working Group. 

The Report uses waste data obtained from each of the member councils within the 
Region to determine the appropriate location, type and size of Waste Infrastructure 
required to address the Region's needs over the next twenty years and ensure that the 
Region can meet the diversion targets of the Waste Authority and community 
expectations. 

The Report has been designed to assist member councils when they are independently 
or collectively considering upgrading existing and/or developing new waste 
infrastructure within the Region. Member councils can also refer to the report to 
assess the Region's needs for waste infrastructure and commence open discussions 
with other member councils to determine if there is an ability to collectively develop 
infrastructure and achieve better outcomes for the Region and economies of scale 
savings through building larger capacity infrastructure. It is recommended that these 
discussions occur through the MRC's Strategic Working Group (SWG). 

The Report, which is to be used by the MRC to frame its upcoming review of its 
Strategic Plan, was presented to the council at its meeting on 19 February 2015 where 
the following was resolved: 

"That the Council: 
1. Endorse the Infrastructure Options Assessment report prepared by Hyder. 

2. Utilise the Infrastructure Options Assessment report in formalising the review of 
the Strategic Community Plan 2013/14 - 2033/34. 

Reduce, Reuse, 
Recycle 

PO Box 2746, CLARKSON WA 6030 P (08) 9306 6303 F (08) 9306 6399 E admin@mrc.wa.gov.au W www.mrc.wa.gov.au 
Street address - Administration: 1700 Marmion Avenue, TAMALA PARK WA 6030 
ABN 17 015 003 687 
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3. Inform the member councils of the Council's decision in 1 and 2 above and 
request that each of the member councils adopt the Infrastructure Options 
Assessment report as a reference document for when, either individually or 
collectively, member councils consider upgrading/replacing current waste 
infrastructure or introducing new waste infrastructure. 

4. In addition to 3 above, request member councils to commit to bringing any 
plans to upgrade/replace current waste infrastructure or to introduce new waste 
infrastructure to the attention of the both the MRC and the Strategic Working 
Group. 

5. Agree in principle to the MRC pursuing regular kerbside waste audits to inform 
the regional waste strategy and monitor progress on system changes". 

In line with parts 3 and 4 of the resolution I respectfully request that you consider 
presenting the attached report to your council for endorsement as a reference 
document for when your council is considering the introduction, replacement or 
upgrading of waste infrastructure and that any such consideration be presented to a 
meeting of the SWG for discussion. 

If you require any further information or clarification on the above points you may 
contact me on 9306 6302. 

Yours faithfully 

BRIAN CALLANDER 
CHIEF EXECUTIVE OFFICER 
End. 
bc/ln 
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ACRONYMS 
Acronym Meaning 

BAU Business as usual 

BOO(T) Build, own, operate (transfer) 

C&D Construction and demolition 

C&l Commercial and industrial 

CPI Consumer price index 

D&C Design and Construct (D&C) 

DCMO Design, construct, maintain and operate (DCMO) 

EfW Energy from waste 

EOI Expression of interest 

FOGO Food and garden organics 

GO Garden organics 

Hhld Household 

MBT Mechanical biological treatment 

MCA Multi-criteria analysis 

MRF Materials Recovery Facility 

MSW Municipal solid waste 

MRC Mindarie Regional Council 

RDF Refuse derived fuel 

RRF Resource recovery facility 

TP Tamala Park 

Page 3 

I:\CPS\Admin Services\Committees\3. Works\AS150429\2 Sch - MINDARIE REGIONAL COUNCIL INFRASTRUCTURE OPTIONS ASSESSMENT REPORT 15.PDF



EXECUTIVE SUMMARY 
Hyder has been engaged to provide an assessment of the most appropriate regional waste 
infrastructure approach for the members of the Mindarie Regional Council, in order to achieve 
the state government set waste diversion targets of 65% of municipal solid waste diverted from 
landfill by 2020. In order to fully assess the ideal approach for the members of the MRC, Hyder 
developed and modelled a number of infrastructure scenarios which are outlined in the table 
below: 

Table 1 General waste scenarios 

Scenario Description 

Business as usual (BAU) Existing arrangements regarding Neerabup Resource Recovery Facility 
(RRF) and landfill continue, with Stirling & Cambridge's garden organics 
(GO) sent to a separate compost facility, and residual waste from any 
processing is sent to landfill 

Scenario 1 

2 bin system, second MBT 

Collection systems as in BAU, all general waste goes to mechanical 
biological treatment (MBT) - either Neerabup RRF or a second MBT, 
only residuals from the MBT's go to landfill 

Scenario 2 

2 bin, EfW 

Collection systems as in BAU, existing flows of general waste to 
Neerabup RRF continue and remainder goes to an energy from waste 
(EfW) facility (including bulk waste, MBT and MRF residuals) 

Scenario 3 -

3 bin - residual to Neerabup, 
GO separately 

All councils implement a greenwaste bin, with collected material open-
windrow composted. All general waste would be processed via Neerabup 
RRF. Remaining material would go to landfill. 

Scenario 4 

3 bin - residual to LF 

All councils have a third bin, Stirling for greenwaste only, all other 
councils collect all organics (including garden, food, nappies, 
contaminated paper etc) in the third bin for processing at Neerabup RRF 
and residuals go to landfill. 

Scenario 5 

3 bin residuals to EfW 

All councils have a third bin, Stirling greenwaste only, all other councils 
collect all organics (including garden, food, nappies, contaminated paper, 
etc) in the third bin to be processed at Neerabup RRF with all residuals to 
energy from waste (including bulk waste and MRF residuals) 

The modelling is dependent on a range of assumptions including costs and performance data 
on council collection systems; population projections for each council; waste generation 
projections; types of waste processing facilities and diversion performance; facility locations; 
assumed typical gate fees for various types of processing facilities; costs of new equipment and 
services; as well as price inflation and landfill levy increases. Hyder has used actual data where 
it was available from member councils, supplemented by typical industry data. Where such 
assumptions have been made, they are outlined in the report. The modelling scenarios and 
assumptions were discussed and reviewed at the MRC Strategic Working Group meetings. 

Evaluation process 
To determine preferred scenarios, a multi-criteria assessment (MCA) was undertaken using 
environmental impacts, cost, social impacts and risks as the key criteria. Each member council 
was asked to separately nominate their preferred weightings for the criteria. The average of the 
weightings was applied to rank the scenarios. The cost impact (measured as cost per 
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household), and environmental impact (primarily based on diversion performance) were the 
most heavily weighted criteria. 

The multi-criteria assessment showed that the business as usual case was the least desirable, 
even though it has the lowest cost per household. The poor environmental performance 
(diversion) proved to be a key differentiator and as such the BAU Scenario was not considered 
for further modelling. The scenario of 2 bins with a second mechanical biological treatment 
facility (Scenario 1) was considered by members to be politically unsuitable and was therefore 
also discounted from further consideration. 

Whilst the 3-bin option (Scenario 3), with all organics collected separately and residuals to 
landfill also scored poorly due to its low diversion performance, it had a low implementation cost 
given the limited requirement for infrastructure spending. Only two of the scenarios, being 
Scenario 2 and 5, are likely to deliver the diversion targets by 2022 and these options scored 
highly in the MCA. Both scenarios include the development of EfW infrastructure to recover 
energy from the residual waste stream. With increased recovery of recyclables or bulk waste 
scenarios 3 and 4 would come close to 60% diversion, but would be unlikely to reach the 65% 
state government diversion target. Therefore three scenarios - Scenario 2, 3 and 5 - were 
included for further modelling in the Stage 2 multi-criterial analysis. 

Stage 2 of the modelling aimed to determine the most suitable sites based on transport 
implications for the region. The transport options were overlayed against the original modelling 
to provide an additional level of assessment of the preferred scenarios for the region. The main 
differences in the Stage 2 analysis were the modified cost impacts (per household, due to 
differences in the transport costs for key facilities), while the social impact and risk ratings were 
also adjusted based on issues related to the specific sites. Social considerations included 
likelihood of residential encroachment on the site and resident concerns about odour, traffic 
congestion, noise and perceptions of EfW technologies. Risk considerations included issues 
such as whether the proposed site is already a waste facility, the approval and development 
status for facilities and particular sites, and reliable access to markets (e.g. power). 

Preferred scenarios 

The modelling has identified scenario 2C (2 bin, energy from waste) as the preferred scenario 
based on the agreed criteria, however it was closely followed by 5C (3 bin, energy from waste). 
In either case, significant new EfW capacity is required, although the EfW capacity requirement 
is slightly higher under a 2-bin model. The analysis did not consider the impact of potential 
future state government policy, which currently favours but does not mandate three bin 
collection systems. Implementing a third bin requires additional community engagement and a 
slightly higher cost, however it is better aligned with the waste hierarchy and state government 
policy. In developing and procuring new waste infrastructure, the members of the MRC should 
consider the potential for 3 bin systems to be mandated in the future, such as through the 
current review of the Waste and Resource Recovery Act. If a three bin system was agreed to, a 
policy could be established for high density areas such as City of Perth and large parts of the 
Town of Victoria Park and City of Vincent to opt-in to a third bin service as appropriate. 

As a result of the modelling, the preferred scenario resulted in the following (see Table 2) 
recommended facilities and preferred locations. 

Final locations, ownership arrangements, operating models and procurement methods will need 
to be evaluated on a case-by-case for each infrastructure project. This provides an opportunity 
for the MRC or its member councils to deliver the land, infrastructure and processing services 
where it is most beneficial to do so, or to outsource to the market where it is most efficient to do 
so. 
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Table 2 Recommended infrastructure and preferred locations 

Processing facility Capacity required Preferred location ' 

Landfill 74,000 tpa (existing) Tamala Park 

Mechanical biological treatment 100,000 tpa (existing) Neerabup 

Materials recovery facility 100,000 tpa Neerabup 

Transfer station 300,000 tpa Balcatta 

Green waste processing facility (open windrow) 35,000 tpa Neerabup 

Bulk waste sorting shed 40,000 tpa Balcatta 

Waste to energy facility 250,000 tpa TBC - market to determine 

The state government has implemented a policy that is broadly supportive of EfW in the context 
of the waste hierarchy. Therefore additional waste diversion opportunities have been 
considered to determine the feasibility of maximising recovery prior to EfW treatment. 

Currently each council offers a scheduled bulk waste collection from the vergeside. Some 
councils are considering an on-call service, either with or without provision of a skip bin. If an 
on-call bulk waste service is introduced it can be expected to significantly reduce the amount of 
bulk waste collected (based on performance of similar systems). In addition the waste could 
continue to be landfilled, or be subjected to enhanced recovery by either kerbside separation or 
processing in a sorting shed. The additional contribution to the overall diversion rate is likely to 
vary from 0.8% - 3.4% depending on the option selected. 

The majority of member councils could improve their recycling recovery through improved 
education and bin monitoring. It is estimated that improvements in kerbside recycling could 
increase recovery by 1-3% for the region. However this additional recovery requires intensive 
effort and additional cost to engage further with the community. 

Recommendations 

As a result of the modelling it is recommended that the MRC and its member councils: 

1 Agree on a broad waste infrastructure direction as outlined in the infrastructure plan, and 
seek endorsement of the plan from their respective councils. 

2 Agree to commence discussions regarding the preliminary work required to develop the 
appropriate business plans and procurement options for each infrastructure project. 

3 Agree to the actions outlined in this plan when infrastructure solutions are being 
considered by the MRC or its member councils, which includes bringing any proposed 
infrastructure solutions which may impact on the region to the attention of both the MRC 
and the Strategic Working Group. 

4 Agree to support the MRC pursuing regular kerbside waste audits to inform the regional 
waste strategy and monitor progress on system changes. 

Page 6 
Waste processing infrastructure options assessment 

Hyder Consulting Pty Ltd-ABN 76 104 485 289 

I:\CPS\Admin Services\Committees\3. Works\AS150429\2 Sch - MINDARIE REGIONAL COUNCIL INFRASTRUCTURE OPTIONS ASSESSMENT REPORT 15.PDF



INTRODUCTION 
In 2010, the Mindarie Regional Council (MRC) commissioned an extensive study into waste 
processing options for the region, including a multi-criteria analysis of a range of scenarios. The 
study was undertaken soon after the commissioning of the Neerabup Resource Recovery 
Facility (RRF). Since the previous study was undertaken, a number of significant state 
government policy changes have occurred including: 

• Significant increases to the landfill levy commencing 2015, 

• Proposed local government amalgamations, 

• The Better Bin Program - encouraging collection of organics in a third bin, 

• The waste to energy policy, supporting appropriate use of energy recovery technologies; 
and 

• Review of Waste Avoidance and Resource Recovery Act 2007. 

Each of these issues has a significant impact on the MRC and its member councils, and opens 
up a number of opportunities that were not available or considered viable, when the original 
study was conducted. 

Hyder has been engaged by the MRC to update the original modelling, and factor in some 
alternative scenarios in consultation with the MRC's members, to provide an assessment of the 
most appropriate waste infrastructure approach for the region. 

The aims of the study were to: 

• Identify scenarios that will assist the region in reaching the state government set waste 
diversion targets of 65% of municipal solid waste diverted from landfill by 2020, 

• Determine high level cost implications, 

• Identify necessary infrastructure and capacity required to process agreed waste streams, 

• Outline possible ownership and operating options for each facility, 

• Identify optimal locations for infrastructure, including transport modelling, 

• Propose a practical and staged timeframe for infrastructure implementation and 

• , Provide detail on existing EfW providers in the WA market - including optimal size and 
acceptable material for each processing technology. 

Key opportunities for the MRC's region include: 

• Drop off centres for hazardous and other problem wastes, 

• A MRF for the region, 

• A green waste processing facility, 

• A bulk waste sorting and reuse shed and 

• An EfW facility, or other mixed waste processing facility for the region. 

The WA Waste Authority State Waste & Recycling Infrastructure Project identified a number of 
potential waste infrastructure sites. Some of those are within the MRC's region and have been 
considered in the current infrastructure assessment. 

Each major waste stream and its potential collection and processing options have been 
considered separately. The diversion potential and total estimated cost implications take into 
account all waste streams combined. 

Page 7 

I:\CPS\Admin Services\Committees\3. Works\AS150429\2 Sch - MINDARIE REGIONAL COUNCIL INFRASTRUCTURE OPTIONS ASSESSMENT REPORT 15.PDF



2 EXISTING WASTE SERVICES 
This section outlines the existing collection systems within the member councils. These have 
been used in the business as usual (BAU) baseline modelling. For City of Stirling the modelling 
assumptions relate to the system that has already been committed to, and will be implemented 
from 1 July 2015. 

The majority of member councils offer a two bin collection system, 240L general waste weekly 
and 240L recycling fortnightly, as shown in Table 2-3. Town of Cambridge and City of Stirling 
provide a three bin collection system, including a garden organics collection fortnightly. Some 
councils are starting to offer a wider range of bin sizes on an optional basis such as a 360L bin 
for recyclables. 

Table 2-3 Summary of kerbside collection services 

Waste 
stream 

General waste Recycling Garden organics 

Council Bin size Frequency Bin size Frequency Bin size Frequency 

Cambridge 120L/240L Weekly 240L / 360L Fortnightly 240L Fortnightly 

Joondalup 240L Weekly 240L Fortnightly 

Perth 240L Weekly 240L Fortnightly 

Stirling* 140L Weekly 240L Fortnightly 240L Fortnightly 

Victoria Park 240L Weekly 240L Fortnightly 

Vincent 240L Weekly 240L/360L Fortnightly 

Wanneroo 240L Weekly 240L Fortnightly 

"Note City of Stirling's 3 bin system commences 1 July 2015 

The majority of member councils provide scheduled vergeside waste collections for general bulk 
waste and greenwaste. Table 2-4 shows the current service frequency. One to two general bulk 
waste collection services are offered each year, and one to four greenwaste services. In 
addition Wanneroo, Joondalup and Stirling offer greenwaste disposal vouchers to residents. 
Stirling also offer their residents tip vouchers for one tonne per year of general waste and one 
tonne per year of inert waste for disposal. 
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Table 2-4 Vergeside waste service summary 

Council Vergeside bulk Vergeside greenwaste Tip vouchers 

waste frequency frequency 
Greenwaste 
No 

General waste 
No 

Cambridge Two per year Two per year (collected at the 
same time as bulk waste) 

None None 

Joondalup Once every 9 
months 

Once every 9 months 
(collected at the same time as 
bulk waste) 

4 None 

Perth One per year One per year (collected at the 
same time as bulk waste) 

None None 

Stirling Oncall (skip)* Once every 9 months ** 4 4 

Victoria Park Two per year Four per year None None 

Vincent One per year Two per year None None 

Wanneroo One per year Two per year 4 None 

•Currently once per year. The oncall skip bin service will commence July 2015. 
"Currently once per year. The 9-month cycle will commence July 2015. 

Some councils in Perth are moving towards a skip bin bulk waste service. City of Stirling will be 
implementing the service from 1 July 2015. Bulk waste collection options and implications are 
discussed further in section 5.1. 

Most member councils are recovering white goods, e-waste and mattresses from their bulk 
waste using separate contractors to their regular waste bulk waste collection contractor. A 
summary of materials recovered is outlined in Table 2-5. 

Table 2-5 Verge collections - collection contractors and recovered materials 

Council Contractor/s Items recovered through junk collection 

Cambridge Alvito (T/A Incredible 
Bulk) 

Spyder Waste 

white goods, car batteries 

mattresses 

Joondalup Spyder Waste white goods, mattresses 

Perth Inhouse e-waste, white goods 

Stirling Inhouse e-waste, metals, inc. white goods, 
mattresses 

Victoria Park All Earth Services 

Spyder 

white goods, e-waste 

mattresses 

Vincent Steann 

Spyder 

metals, inc. white goods, e-waste 

Mattresses 

Wanneroo Inhouse White goods 

Cities of Wanneroo, Perth and Stirling all undertake in-house waste collection services. All other 
councils contract their services out to third parties. A summary of collection contractors is 
provided in Table 2-6. 
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Table 2-6 Service provider - collection 

Council General 
waste 

Recycling Garden 
organics 

Bulk verge Bulk 

Greenwaste 

Cambridge Perth Waste Perth Waste Perth Waste Incredible Bulk Incredible Bulk 

Joondalup Cleanaway Cleanaway N/A Wanneroo 
(inhouse) 

Wanneroo 
(inhouse) 

Perth Inhouse Inhouse N/A Inhouse Inhouse 

Stirling* Inhouse TBC TBC Inhouse Inhouse 

Victoria Park Cleanaway Cleanaway N/A All Earth Waste 
Services 

All Earth Waste 
Services 

Vincent Perth Waste Perth Waste N/A Steann Steann 

Wanneroo Inhouse Inhouse N/A Inhouse Inhouse 

* Contract to commence from 1 July 2015 

Under the MRC's constitution all member councils are required to send their general waste 
which is not recycled to a MRC facility for disposal or processing. The MRC's Neerabup RRF 
facility provides 100,000 tpa processing capacity for MSW through a mechanical biological 
treatment (MBT) facility. City of Stirling has also committed to send at least 14,000 tpa of MSW 
to the Anaeco MBT facility, which is currently in commissioning and expected to commence 
operations in 2015. The remainder of the material is sent to Tamala Park for disposal to landfill. 
For source separated material (including dry recyclables and organics) the member councils 
arrange their own processing contractor. Table 2-7 outlines the processing contractors for each 
of the member councils. Some councils are unable to send their material to the Neerabup RRF 
facility as the receival floor is not compatible with rear-loader vehicles. 

Table 2-7 Service provider - processing 

Council General waste Recycling Garden 
organics 

Bulk verge Bulk 

Greenwaste 

Cambridge MRC- TP/ RRF Perth Waste Perth Waste MRC-TP Brockway 

Joondalup M R C - T P / RRF Cleanaway N/A MRC-TP WRC 

Perth M R C - T P Cleanaway N/A M R C - T P Brockway 

Stirling M R C - T P / Aneaco TBC TBC Balcatta Balcatta 

Victoria Park MRC-TP/ RRF Cleanaway N/A M R C - T P Maddington 

Vincent MRC-TP / RRF Perth Waste N/A M R C - T P Brockway 

Wanneroo M R C - T P / RRF Cleanaway N/A MRC-TP WRC 

MRC -TP (Tamala Park); RRF (Neerabup Resource Recovery Facility); WRC (Wangara Recycling Centre) 
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3 WASTE CHARACTERISTICS 
The data in this section has been used for the baseline BAU modelling. It is based on actual 
data submitted to the MRC for the 2013/14 financial year. 

The region generates approximately 320,000 tpa of municipal solid waste, excluding self-haul 
and commercial waste taken to Tamala Park. Approximately 28% is diverted from landfill City of 
Stirling has already committed to a 3-bin waste collection system, which Hyder estimates will 
bring their diversion performance up to around 48% and boost the regional diversion 
performance to around 4 1 % in 2015. As waste volumes grow and with the processing capacity 
of the Neerabup RRF fixed at 100,000tpa, regional diversion is forecast to gradually decline (to 
35% in 2022) unless additional processing capacity is developed. 

A breakdown of the kerbside collected material diverted, disposed to landfill and the diversion 
rate for each council is provided in Table 3-8. The diversion rates are lower than some councils 
actual diversion rates as self-haul material and some other recycling - such as greenwaste, 
construction and demolition waste and council operations waste are excluded from the baseline 
kerbside modelling. Individual council diversion rates vary significantly, which is heavily 
influenced by the amount of general waste currently diverted via the Neerabup RRF facility. The 
modelling shows that to reach the state waste diversion targets of 65% by 2020 significantly 
more recycling will need to be undertaken by the region. 

Table 3-8 Total tonnages MRC, 2013/14 

Council Name Total Diverted 

(t) 

Total Disposed 

(t) 

Total Generated 

(t) 

Diversion Rate 

(t) 

Cambridge 7,154 7,869 15,023 48% 

Joondalup 34,843 51,757 86,660 40% 

Perth 1,187 14,067 15,254 8% 

Stirling 513 79,976 80,459 1% 

Victoria Park 6,570 11,845 18,415 36% 

Vincent 7,137 11,117 18,254 39% 

Wanneroo 36,387 49,884 86,272 42% 

Region 93,792 226,484 320,276 29% 

The tonnage diversion is broken down further by waste collection stream in the following tables. 
The kerbside collection streams are shown in Table 3-9. 

Table 3-9 Kerbside collection - tonnes, 2013-14 

Council Residual Waste Recyclables Garden Organics 

Recovered Disposed Recovered Disposed Recovered Disposed 

(t) (t) (t) (t) (t) (t) 

Cambridge 1,124 6,067 3,170 464 1,797 0 

Joondalup 19,933 32,552 10,289 5,479 N/A N/A 

Perth - 13,893 1,098 99 N/A N/A 

Stirling - 72,206 - - N/A N/A 

Victoria Park 2,922 8,929 2,685 801 N/A N/A 
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Council Residual Waste Recyclables Garden Organics 

Vincent 3,763 9,124 2,865 479 N/A N/A 

Wanneroo 22,573 30,572 10,616 3,996 N/A N/A 

Region 50,316 173,343 30,724 11,317 1,797 0 

Data from each council's bulk verge collection system is provided in Table 3-10. The quantity of 
bulk waste disposed by each council varies significantly, ranging from 74 tpa in City of Perth to 
11,894tpa from City of Joondalup. This is likely to be a function of many factors including the 
population serviced by each council, the demographics of that population, and the type of 
service offered. 

Table 3-10 Verge collections and other council waste - tonnes, 2013-14 

Council Residual Waste GO 

Recovered 1 

(t) 

Clean-up 
Disposed 

(t) 

Council 
Waste 

Disposed 2 

(t) 

Total 
Disposed 

(t) 

Recovered 

(t) 

Disposed 

(t) 

Cambridge 17 1,252 86 1,338 1,043 -

Joondalup 178 11,894 1,832 13,726 4,403 -

Perth 1 71 3 74 88 1 

Stirling 513 7,265 475 7,470 - -

Victoria Park 25 1,960 - 1,960 931 155 

Vincent 20 1,514 - 1,514 488 -

Wanneroo 192 6,474 8,323 14,797 2,964 519 

Region 946 30,430 10,720 41,149 9,917 675 

1 Material recovered from the bulk waste, including material salvaged at the tip face 

2 Includes litter bins, depots, parks etc. 
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4 MODELLING: GENERAL WASTE SCENARIOS 
General waste is the largest component of the kerbside waste stream. To reach the 2020 
diversion targets, significant additional material will need to be recovered from this stream. On 
that basis Hyder focused the initial modelling on collection and treatment options for the general 
waste stream. 

The 2010 modelling study also focussed on infrastructure options for general waste. The data 
from the original scenarios has been updated to give a revised BAU model and 2-bin scenarios. 
Three bin scenarios have also been evaluated. 

The modelling evaluates the regional waste system as an annual time series, but analysis of the 
outcomes is focussed on the year 2022, which is representative of regional performance after 
implementation of the new waste infrastructure in each scenario. The business as usual 
scenario assumes a 2-bin system for all councils except for Cambridge and Stirling, which are 
modelled as having a third bin for garden organics. Recycling arrangements stay the same 
under each scenario (performance based on 2013/14 data), with the assumption that all 
councils will continue to offer a commingled recycling collection fortnightly. 

Table 4-11 outlines the scenarios considered in the initial options modelling. In any modelling 
involving this number of member councils there are a range of options and assumptions 
inherently involved, which are outlined in section 4.1. 

Table 4-11 General waste modelling scenarios 

Scenario Description 

Business as usual Existing arrangements regarding Neerabup RRF and landfill continue, with 
Stirling & Cambridge's garden organics (GO) sent to a separate compost 
facility, and residual waste from any processing is sent to landfill 

Scenario 1 

2 bin system, second MBT 

Collection systems as in BAU, all general waste goes to MBT - either 
Neerabup RRF or a second MBT, only residuals from the MBT's go to 
landfill 

Scenario 2 

2 bin, EfW 

Collection systems as in BAU, existing flows of general waste to 
Neerabup RRF continue and remainder goes to an EfW facility (including 
bulk waste, MBT and MRF residuals) 

Scenario 3 -

3 bin - residual to Neerabup, 
GO separately 

All councils implement a greenwaste bin, with collected material open-
windrow composted. All general waste would be processed via Neerabup 
RRF. Remaining material would go to landfill. 

Scenario 4 

3 bin - residual to LF 

All councils have a third bin, Stirling for greenwaste only, all other councils 
collect all organics (including garden, food, nappies, contaminated paper 
etc) in the third bin for processing at Neerabup RRF and residuals go to 
landfill. 

Scenario 5 

3 bin residuals to EfW 

All councils have a third bin, Stirling greenwaste only, all other councils 
collect all organics (including garden, food, nappies, contaminated paper, 
etc) in the third bin to be processed at Neerabup RRF with all residuals to 
energy from waste (including bulk waste and MRF residuals) 
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4.1 MODELLING ASSUMPTIONS 
The modelling is dependent on a range of assumptions including: 

• Performance data on council collection systems (e.g. capture rates, contamination 
rates, participation rates) 

• Projected population data for each Council 

• Projected waste generation 

• Waste composition 

• Processing locations and types of facilities 

• Assumed typical gate fees for various types of processing facilities 

• Facility diversion rates 

• Costs of equipment and services 

• CPI and landfill levy increases 

Hyder has used actual data where it was available. Where actual data was not available Hyder 
has used industry accepted figures based on similar systems locally and interstate. It is 
important to note that some modelling parameters can vary across a wide range and the values 
adopted by Hyder are considered to be typical. The key assumptions used are outlined in 
Appendix A. 

The projected diversion rates and estimated capacities of processing facilities are heavily 
dependent on the assumed waste composition. No recent waste audits have been undertaken 
by the MRC. Some composition data was provided by the Town of Victoria Park and compared 
with average waste data from other metropolitan councils in WA. The major components of the 
average residual waste composition are shown in table below, which is based on averaged data 
from waste audits undertaken by similar Perth metropolitan councils between 2010-2015 (for 2-
bin collection systems). 

Table 4-12 General waste composition assumptions 

Material category Assumed proportion (% weight) 

Potential food organics 22.0% 

Potential garden organics 26.7% 

Recyclable paper 4.5% 

Recyclable glass 4.5% 

Recyclable plastic 2.0% 

Recyclable metals 2.5% 

Other organics (nappies, contam paper etc) 13.2% 

Non-recyclable 24.6% 
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4.2 MODELLING OUTCOMES - STAGE 1 
This section provides a summary and discussion of the modelling outcomes for the first stage of 
scenario modelling, focussing on the estimated performance in 2022. 

Figure 4-1 indicates that only two of the scenarios are likely to deliver the diversion targets by 
2022, which are the two processing scenarios (2 & 5) that involve EfW. The contribution 
towards the target from each waste stream is also provided with the recyclables being constant 
across each scenario, but the amount of organics and kerbside residuals varying significantly. 
Note: kerbside waste processed through the Neerabup RRF facility is considered to be 
residuals processing, except in scenarios 4 and 5, where the third bin results in a clean organics 
stream which is processed through the RRF, and is therefore modelled as organics processing. 

Figure 4-1 Total regional diversion under each scenario 
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Figure 4-2 considers the cost of each scenario in 2022 on the basis of average cost per 
household, total cost per tonne collected and total cost per tonne diverted. These financial 
considerations have been overlayed with the diversion rate to determine value for money. 

The average cost per household in 2022 ranges from $444 - $526 with business as usual being 
the cheapest option. However BAU produces the worst diversion performance and therefore 
has the highest cost per tonne diverted from landfill ($955/tonne). The energy from waste 
scenarios are the most expensive at $520/hhld (scenario 2) and $526/hhld (scenario 5) but with 
the lowest cost per tonne diverted ($463/tonne and $454/tonne respectively). 

For reference, the average cost per household for business as usual in 2015 is estimated to be 
$342. 
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Figure 4-2 Regional unit cost vs diversion performance 2022 
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Figure 4-3 shows the total expected annual cost for the region using 2022 as an example. The 
total cost ranges between $140-165 million per year depending on the scenario. If a three bin 
system was to be implemented it is assumed the equipment cost would be incurred as a capital 
cost over one year, through either grant or reserve funding, therefore the equipment cost in this 
instance relates to bin maintenance/replacement costs only. 

Figure 4-3 Total region major costs under each model scenario 
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2 3 

Scenario Number 

• Facility Gate Fees (ex Levy) J Total levy Payments 

Page 16 
Waste processing infrastructure options assessment 

Hyder Consulting Pty Ltd-ABN 76 104 485 289 

I:\CPS\Admin Services\Committees\3. Works\AS150429\2 Sch - MINDARIE REGIONAL COUNCIL INFRASTRUCTURE OPTIONS ASSESSMENT REPORT 15.PDF



Figure 4-4 provides the total processing capacity required under each scenario. Business as 
usual and scenario 4 have the lowest processing infrastructure requirement (approximately 
200,000tpa) including the existing capacity at the Neerabup RRF. Scenarios 2 and 5 have the 
highest infrastructure requirements (around 450,000tpa), which is partly due to the double 
handling of some waste streams such as EfW treatment of MBT, MRF and bulk waste residuals. 

Figure 4-4 Total regional treatment capacity required under each scenario 
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4.3 MULTI-CRITERIA ASSESSMENT - STAGE 1 
To determine preferred scenarios a multi-criteria assessment was undertaken, using the above 
modelling results as a key input. Hyder used the same multi-criteria assessment format and 
high level criteria as agreed in the original 2010 study. The main criteria (tier 1) and sub-criteria 
(tier 2) are shown in Table 4-14. 

Table 4-13 Criteria used in the multi-criteria assessment 

Tier 1 Criteria Tier 2 criteria 

Environmental Waste diverted (tonnes) 

Resources recovered (tonnes) 

Net energy balance (GJ consumed / exported) 

Financial Financial impact ($ per household) 

Social Odour, visual amenity and emissions perception 

Community acceptance of bin system 

Risk level Highlighting project risk related to the likely timeframe of planning, 
approvals and finance. 
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Each member council was asked to separately nominate their preferred weightings for the Tier 
1 criteria based on the importance and value placed on each factor by that council, as shown in 
Table 4-14. All Councils nominated to assign the majority of the weighting to environmental and 
financial criteria - however there is quite a range on the emphasis councils put on each criteria. 
For the assessment, Hyder adopted a straight mean of the weightings provided. 

Table 4-14 Individual council nominated multi-criteria assessment weightings 

Criteria Council 
1 

Council 
2 

Council 
3 

Council 
4 

Council 
5 

Council 
6 

Council 
7 

Average 

Environmental 30% 40% 20% 30% 60% 36% 30% 35% 

Financial 35% 40% 40% 40% 20% 33% 30% 34% 

Social 10% 10% 20% 20% 10% 13% 30% 16% 

Risk 25% 10% 20% 10% 10% 18% 10% 15% 

Total 100% 100% 100% 100% 100% 100% 100% 100% 

The environmental and social criteria were further broken into sub-criteria, with weightings 
assigned by Hyder as outlined in Table 4-15. 

Table 4-15 Sub criteria assessment weightings 

Criteria Subcriteria Sub-weighting 

Environmental Waste diverted 80% 

Resources recovered 10% 

Net energy balance 10% 

Social Facility siting & technology - odour, visual amenity, and 
emissions perception 

50% 

Collection system impacts 50% 

The consolidated weightings were then applied to each scenario to provide a short list of 
preferred scenarios for further discussion. Appendix B contains a detailed breakdown of the 
quantitative data that was used in assessing the multi-criteria assessment. Table 4-16 provides 
the outcomes of the multi-criteria assessment. This ranks the scenarios from one to six based 
on the weighted scores. This shows that the BAU case is the least desirable, even though it has 
the lowest cost per household. The poor environmental performance (primarily diversion) 
proved to be a key differentiator. Scenario 4 also scored poorly due its low diversion 
performance. The EfW scenarios (2 and 5) both scored highly on the multi-criteria rankings, 
mostly due to the high diversion rates. 
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Table 4-16 Multi-criteria assessment outcomes - Stage 1 

Rank Scenario Description 
Weighted 
Score 

Cost/hhld/ 
year 2022 

Diversion 
rate 

1 2 
As per BAU, some general waste to 
Neerabup, remaining MSW+bulk+MRF 
residuals to EfW 

86% $520 86% 

2 5 
All councils with 3-bins (except Perth), Stirling 
GO only, others for all organics, 
MSW+bulk+MRF residuals to EfW 

85% $525 89% 

3 1 
As per BAU, but all general waste to MBT 
and residues to landfill 

81% $497 54% 

All councils with 3-bin GO (except Perth), 
general waste to Neerabup or landfill 

80% $489 47% 

5 BAU 
BAU based on current practice, with Stirling 
and Cambridge on 3-bin GO, and existing 
RRF 

78% $444 35% 

6 4 
All council with 3-bins, Stirling GO only, 
others for all organics, residuals to landfill 

76% $486 43% 

These options were presented to the MRC Strategic Working Group. Significant discussion 
revolved around which should be the third option to be modelled in further detail, with scenario 2 
and 5 clearly viable options, but with little to differentiate between scenarios 1 and 3. It was 
determined that introduction of a second MBT would not be politically desirable and that a lower 
infrastructure option would be preferable to model. Therefore Hyder further assessed scenarios 
2, 3 and 5 in the detailed transport modelling to determine optimal locations for key 
infrastructure. The detailed outcomes of the MCA are provided in Appendix B. 

4.4 TRANSPORT MODELLING ASSUMPTIONS 
The base modelling was overlayed with three location options for major infrastructure in each of 
the three preferred scenarios from Stage 1, based on a range of transport modelling 
assumptions. The transport modelling assumptions were discussed and refined in consultation 
with the Strategic Working Group. 

There are a number of existing waste facilities, or proposed waste precincts, that are under 
consideration in this study as outlined in Table 4-17. Some other sites were considered, but 
where they were a similar distance for transport purposes (ie Canning/ Bibra Lake, Kwinana/ 
Rockingham or Balcatta/ Osborne Park) only one of the locations was included in the study. The 
areas included in the transport modelling are outlined on the map in Appendix C. 
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Table 4-17 Potential processing locations 

Drop-off 
Centres 

Transfer 
Stations 

Bulk 
Waste 
Shed 

MRF GO 
processing 

MBT EfW 

Neerabup • • 

Tamala Park V X X 

Wangara •/ X • X X 

Red Hill • • 

•/ 
Balcatta / X X X 

Bayswater • X X X 

Hazelmere X X X 

Canning X X X S X 

Kwinana X X X V X X V-

Distances from the centroid of each council area to the existing waste facilities, or proposed 
precincts were calculated and applied to the relevant scenarios. 

To estimate the potential additional transport costs, Hyder devised two different transport cost 
rates: 

• a short haul rate ($ per tonne, per kilometre) for additional transport of waste directly in 
the collection vehicle, beyond the BAU distance assumed to be already covered in the 
modelled collection costs (ie, bin lift rates); and 

• A long haul rate, which combines a set base fee ($/tonne) to cover the transfer, bulking 
and loading activities, plus a variable rate to cover the transport element ($ per tonne per 
km). 

The rates were based on cost data provided by some member councils and Hyder's knowledge 
of waste industry transport costs. The transport assumptions are set out in Appendix A. 

Where material is taken to a transfer station and then bulked and hauled to a second location, 
the short haul rate was applied to the transfer station location, and an additional long-haul cost 
was estimated for the distance from the transfer station to the final destination. 

The bulk waste shed, MRF and greenwaste processing baseline assumptions were determined 
by a separate analysis of each identifying the most beneficial location for all councils on a 
regional basis. In each case, the preferred locations for these operations were chosen based on 
currently available land parcels so as to minimise the overall regional transport costs. Where 
member councils choose to put infrastructure projects out to tender, other locations may well 
become available. For bulk waste it was assumed one facility would be appropriate for the 
region. Balcatta was the most beneficial for the entire region, closely followed by Wangara. 

The MRF modelling assumes that councils used their existing MRFs, except for Joondalup, 
Stirling and Wanneroo that are considering a joint MRF procurement for a new facility. Balcatta 
was identified as the most beneficial from a transport cost perspective, followed by Neerabup. 
Green waste processing could be conducted over two sites. Of the sites considered appropriate 
for greenwaste the baseline site was determined based on which of Hazelmere or Neerabup 
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was closest to the centroid of each member council. However Tamala Park presents a viable 
bulk waste and greenwaste processing alternative. 

Table 4-18 

Based on this analysis, the baseline transport assumptions which were common to each 
scenario are outlined in Table 4-18. 

Baseline transport assumptions 

Council Landfill Bulk Waste 
Shed 

MRF Green Waste 
Processing 

MBT 

Joondalup Balcatta Neerabup 

Perth Bayswater Neerabup 

Stirling Balcatta Neerabup 

Vincent Tamala Park Balcatta Bibra Lake Hazelmere Neerabup 

Wanneroo Balcatta Neerabup 

Cambridge Bibra Lake Hazelmere 

Victoria Park Bayswater Hazelmere 

4.5 TRANSPORT MODELLING RESULTS 

Table 4-19 

The initial modelling results presented earlier in the report assume that the transport cost to the 
business as usual facilities is already included in the current bin lift rates. The transport 
modelling takes into account the potential transport savings or additional cost against BAU 
depending on the waste facility locations proposed in each scenario. It should be noted that 
actual transport costs are likely to vary from those assumed in the modelling and between 
member councils. The purpose of this transport modelling is to differentiate between facility 
location options on cost basis (where possible), rather than to provide an estimate of the likely 
costs. Clearly, many other factors will also need to be taken into consideration in selecting the 
preferred locations for key infrastructure. 

The primary differences modelled in the options for scenarios 2 (2 bin) and 5 (3 bin) are the 
location of the EfW facility, with three options considered as below. Detail of the transport 
options considered are outlined in Appendix D. 

Transport options considered scenarios 2 and 5 (EfW) 

Scenario Transfer Station location Energy from waste facility location 

2A / 5A - EfW facility at Neerabup None (direct delivery) Neerabup 

2B / 5B - EfW facility at Red Hill Balcatta Red Hill 
via Balcatta TS 

2C / 5C - EfW facility at Kwinana Balcatta Kwinana 
via Balcatta 

The primary difference assessed in the scenario 3 options is the location of the green waste 
processing facility. 
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Table 4-20 Transport option considered scenario 3 (green waste) 

Scenario Green waste 

3A - All Greenwaste processed at 
Neerabup 

Neerabup 

3B - All Greenwaste processed at 
Hazelmere 

Hazelmere 

3C - Greenwaste processed at 
either Neerabup or Hazelmere 

Either Neerabup or Hazelmere depending on which is closest for each 
member council 

The modelling results shown in Figure 4-5 indicate that 2A, 5A and all of scenario 3 options 
result in transport cost savings for the region compared to the BAU facility locations. This is 
primarily because if Neerabup is used as a dominant site for waste management it is slightly 
closer than Tamala Park for most councils. For scenarios 2B, 2C, 5B and 5C the waste is taken 
via a transfer station to the EfW facility, which adds cost, and both Kwinana and Red Hill are 
significantly further for member councils than Neerabup. 

Figure 4-5 Cost for transport compared to business a» usual 2022 
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MULTI-CRITERIA ASSESSMENT - STAGE 2 
The transport options were overlayed against the original modelling to provide a further level of 
assessment of the preferred scenarios for the region. The main differences in the Stage 2 MCA 
were the modified costs per household due to differences in the transport costs. The social 
impact and risk ratings were also modified based on issues related to the specific sites. Social 
considerations included likelihood of residential encroachment on the site and resident concerns 
about odour, traffic congestion, noise and perceptions of EfW. Risk considerations included 
issues like - whether the proposed site is already a waste facility, stage of approval and reliable 
access to markets (e.g. power). 

It should be noted that this high level assessment does not constitute a comprehensive and 
exhaustive site selection process, nor a detailed site suitability appraisal. There are numerous 
other factors which need to considered in identifying the most appropriate sites for major waste 
infrastructure and more detailed analysis may be warranted, as detailed in Chapter 7. 

Table 4-21 Multi-criteria assessment outcomes - Stage 2 

Rank Alternative Weighted 

Score 

Cost/hhld/ 
year 2022 

Diversion 
rate 

1 2C: EfW facility at Kwinana via Balcatta TS 9 1 % $533 86% 

2 5C: EfW facility at Kwinana via Balcatta TS 90% $540 89% 

3 2B: EfW facility at Red Hill via Balcatta TS 86% $531 86% 

4 5B: EfW facility at Red Hill via Balcatta TS 85% $538 89% 

5 2A: EfW facility at Neerabup (direct delivery) 85% $518 86% 

6 5A: EfW facility at Neerabup (direct delivery) 84% $523 89% 

7 3A: All Greenwaste processed at Neerabup 80% $486 47% 

8 3C: Greenwaste processed at either Neerabup or 
Hazelmere 

80% $486 47% 

9 3B: All Greenwaste processed at Hazelmere 80% $488 47% 

10 BAU: Locations based on current proposals 79% $444 36% 

The diversion rates are the same within each preferred scenario (ie, 2, 3 and 5) and the cost per 
household only varies by a small margin. Therefore, the main differentiation in the Stage 2 
multi-criteria assessment becomes the social impact and risk levels associated with each site. 
For the EfW scenarios, it assumes that, compared to the facilities that may be proposed at Red 
Hill or Neerabup, the proposed facility in Kwinana is more advanced in its planning and 
community engagement stages and is generally a lower risk site that is appropriately zoned and 
has low risk of residential encroachment. 

As such, the Stage 2 MCA identifies that Kwinana may be the preferred location for an EfW 
facility for the region. The Kwinana facility is proposed to take 400,000tpa of MSW, therefore 
there is likely to be adequate capacity for the MRC's waste. However in the future C&l waste 
may take some of the capacity and there may be a strategic imperative to have more than one 
EfW facility in Perth. There are also development, commissioning and operational risks that 
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need to be fully understood. The capacity of the Balcatta facility to act as a transfer station for 
the region's waste, in addition to its use as a resource recovery facility for bulk waste, 
household waste, C&D and C&l will also need further consideration. 

5 ADDITIONAL WASTE DIVERSION 
OPPORTUNITIES 
The scenarios identified in the MCA as preferred were based mostly on high diversion 
performance as a key indicator of environmental performance. However, EfW may not be the 
political preference of the member councils. Additionally the region is supportive of the waste 
hierarchy. Therefore additional waste diversion opportunities have been considered to 
determine the feasibility of maximising recovery prior to EfW treatment. 

5.1 VERGESIDE BULK WASTE 
Currently each council offers a scheduled bulk waste collection from the vergeside. Some 
councils are considering an on-call service with or without a skip bin. If an on-call bulk waste 
service is introduced it can be expected to significantly reduce the amount of bulk waste 
collected. In addition the waste could continue to be landfilled, or it could be further recovered 
either through kerbside separation or processing in a sorting shed. Bulk waste collection and 
recovery options will impact the overall diversion and costs for the region. 

Hyder has undertaken an analysis on the following options for bulk waste collection to 
determine expected tonnes collected, potential costs and diversion rates. Under all scenarios it 
is assumed that mattresses will be separately collected and recovered. 

Table 5-22 Bulk waste collection and processing options 

Option Collection type Processing i Processing N Processing iii 

Option 1 Scheduled 
(except Stirling) 

Landfill Kerbside 
separation 

Sorting shed 

Option 2 On-call - with 
skips 

Landfill N/A Sorting shed 

Option 3 On-call Landfill Kerbside 
separation 

Sorting shed 

In 2009 the MRC undertook a waste audit to determine the bulk waste composition. The 
composition is outlined in Table 5-23. Based on the processing assumptions, Hyder has 
assumed different recovery rates for each material based on how the material is likely to be 
presented. If recoverable material is collected by separate trucks at the kerbside, it is estimated 
that approximately 23% would be recovered overall. If all material was collected in compactor 
vehicles and taken to a bulk waste sorting shed an estimated 39% would be recovered. If 
material was collected for reuse - prior to compaction an additional 9% could be recovered on 
top of the kerbside or sort shed separation options. 
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Bulk waste composition & recovery assumptions 

Recovery assumptions Composition Kerbside Sort shed Reuse 

Mattresses 6% 6% 6% 

Cardboard 5% 5% 

E Waste 6% 4.5% 4.5% 

Timber 17% 5% 

Furniture 16% 5% 

Plastics 6% 1% 

Scrap metal 9% 8% 8% 

White goods 4% 4% 4% 

Carpet 4% 1% 

Building materials 3% 

General waste 24% 5% 3% 

Total 100% 23% 39% 9% 

In 2013/14 the region produced 30,430 tonnes of bulk waste to landfill with an average of 120kg 
presented per household each year. Taking into account population and waste growth this was 
projected to grow to 36,550 tonnes by 2022. Hyder conducted a review of documented bulk 
waste participation rates across a number of councils in Australia. The average participation 
rates were: 

• Scheduled service - 60% average 

• On call - 30% average 

• On call (user pays) - 11% average 

In addition, the research showed that households presented an average 93-1 OOkg/year for 
scheduled collections compared to 82 kg/year for on-call collections. Due to the generally low 
density housing in most of the MRC member councils, it is expected that the waste generation 
rates per household would be slightly higher than these average figures. In the modelling below 
it is assumed that bulk waste tonnages will reduce to 40% of current levels in moving from a 
scheduled to an on-call service, due to the lower participation and presentation rates. The table 
below provides a breakdown of the anticipated waste tonnages depending on the waste 
collection (scheduled or on-call) and processing (kerbside, sort shed, reuse) options, and the 
anticipated recovery rates for each different collection type. 

Table 5-24 Tonnes and diversion rate by bulk waste collection system 

Service 2022 - Scheduled (tonnes) 2022 - On Call (tonnes) 

Processing Kerbside Sort shed Reuse Kerbside Sort shed Reuse 

Recovered 8,224 14,072 3,289 3,289 5,629 1,316 

Waste to Landfill 28,326 22,478 33,260 11,330 8991 13,304 

Total collected 36,550 36,550 36,550 14,620 14,620 14,620 

Recovery rate 23% 39% 9% 23% 39% 9% 
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Service 2022 - Scheduled (tonnes) 2022 - On Call (tonnes) 

Contribution to 
the overall 
diversion rate* 2.0% 3.4% 0.8% 2.8% 3.4% 2.3% 

* In addition to the recovery rate calculated for each base model scenario. 

This data indicates that the collection and processing option selected by the region will 
significantly affect the amount of bulk waste recovered and processed. The additional 
contribution to the overall diversion rate varies from 0.8% - 3.4% depending on the option 
selected. 

It should be noted that of the additional waste, that will no longer be presented in the vergeside 
bulk waste stream, Hyder expects a significant amount will continue to be stored in people's 
homes, some will be taken to charities, a proportion will be self-hauled to existing waste 
facilities and some will be collected by private waste contractors. 

A study was conducted by the MRC in early 2014 to assess the business case for a bulk waste 
sorting shed to be established at either Tamala Park landfill or the Neerabup RRF. The intention 
of the sorting shed was to increase the recovery of the member council's bulk verge waste 
streams, through manual recovery of materials. The business case assumed a much higher 
volume of bulk waste to be available, and much higher recovery rate potential than assumed by 
Hyder. Hyder's recovery rates are lower on the assumption that some of the material presented 
is composite materials (i.e. part of furniture or households goods), will be compacted and 
therefore difficult to recover or may be treated timber and therefore is not easily recovered. 
Further, Hyder's tonnage assumptions are based on actual annual data from member councils 
rather than extrapolated tonnages from a three month period. 

5.2 RECYCLING OPTIONS 
There is minimal waste audit data available for the region, which would assist in determining the 
recycling recovery and kerbside contamination rates being achieved by each member council. 
However based on MRF composition data (average 24% contamination), and the assumed 
indicative waste audit data adopted from other Perth regions (13.5% recyclables in the garbage 
bin) it appears that there is likely to be potential to recover more recyclables, and reduce 
contamination rates. 

Member councils could potentially improve their recycling recovery through improved education 
and bin monitoring. It is estimated that improvements in kerbside recycling could increase 
recovery by 1-3% for the region. However this additional recovery requires intensive effort and 
additional costs to engage with the community. If a kerbside waste audit was undertaken it 
would assist in developing baseline to monitor the effectiveness of campaigns, verifying 
household recycling behaviours and targeting education campaigns. 

Under the modelling it is assumed that each council will continue with its existing recycling 
processing options, except for the Cities of Joondalup, Wanneroo and Stirling who are currently 
engaged in interim recycling contracts pending consideration of a joint procurement contract to 
establish a new MRF in the northern corridor. 
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5.3 DROP OFF CENTRES 
Currently residents from the MRC member councils use the following drop off centres for 
unwanted households goods and recyclables. Additional bulky waste, hazardous waste and 
self-haul waste can be taken to these facilities. Each of the sites has a separate area for 
recyclables and a differential pricing rate to encourage separation of easily recoverable 
materials. In addition hazardous waste drop off days are hosted within the member councils to 
encourage correct disposal of hazardous waste. 

Table 5-25 Drop off centres within MRC 

Facility (Owner) Material accepted Council residents likely to use 
facility 

Tamala Park (MRC) All materials, including free resource 
recovery of the full range of recyclable and 
hazardous wastes 

Wanneroo & Joondalup 

Balcatta (Stirling) All materials, including free resource 
recovery of the full range of recyclable and 
hazardous wastes 

Stirling, Vincent, Cambridge, 
Perth and Victoria Park 

Wangara Recycling Centre 
(Wanneroo) 

Oil, batteries, garden organics Wanneroo & Joondalup 

South Perth Transfer 
Station (South Perth) 

Oil, batteries, cardboard, e-waste free. 

Other waste - at cost 

Victoria Park, Perth 

The vast majority of households within the MRC have access to a drop off centre within 10km, 
therefore the existing level of access to facilities is considered appropriate. With the upgrade to 
the facilities at the Balcatta transfer station, and potential upgrade to facilities at Wangara MRF 
Hyder has not recommended further development of drop off centres at this stage. However the 
availability of the drop off centres could be advertised more widely to encourage use of the 
facilities, particularly if changes are made to the existing vergeside bulk waste collections. 
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6 ENERGY FROM WASTE - OPTIONS AND 

LIMITATIONS As the modelling has identified EfW as a preferred option to achieve the diversion targets, 
Hyder has provided a discussion on the range of thermal treatment processes for recovering 
energy from waste. The different forms of thermal energy recovery can be broadly grouped as: 

• Pyrolysis; 
• Gasification; 
• Plasma Gasification; or 
• Combustion (also known as incineration). 

While all of these technologies can produce net energy outputs, the different technology 
approaches offer significantly different product options and efficiencies, as well as process 
scale, technical risk and economics. 

In the WA waste market, there are a number of EfW technology providers and project 
developers offering variations of these technologies. Technologies currently being actively 
promoted in WA include: 

• New Energy Corporation (gasification) 
• SITA (fluidised bed gasification) 
• Plasco Energy Group (gasification with plasma treatment) 
• Phoenix Energy (mass burn grate combustion) 
• Martin Bio (mass burn combustion, newer grate system) 

It is noted that other providers and technologies would likely express an interest in the EfW 
procurement, given the likely significant scale of the project. The feedstock to these processes 
varies. Moving grate style combustion systems can generally accept raw, unprocessed mixed 
waste material (e.g. MSW), which is often termed the 'mass burn' approach. Fluidised bed 
systems (combustion or gasification) and most advanced pyrolysis and gasification processes 
have been more successfully implemented when the waste has been pre-processed into a good 
quality refuse derived fuel (RDF). 

The pre-processing of mixed waste to produce RDF is usually through a Dirty MRF-type 
process preceding the thermal process. It can vary depending on the quality of fuel required, 
from basic shredding and metals removal, to more advanced extraction of other recyclables 
(plastics, cardboard) and inert or hazardous materials. The residuals from MBT facilities can 
also be used as RDF, as can residuals from clean MRF's processing dry recyclables. In Europe, 
MBT plants are commonly used to produce RDF, where the organic fraction is 'bio-dried' rather 
composted, and becomes part of the RDF product. 

Hyder has outlined each of the EfW options below, and a summary Table 6-26 (on pg35) 
provides a comparison of the key aspects of each technology. 

In pyrolysis, the waste is heated in a reactor and there is a complete absence of oxygen in the 
system. A pyrolysis reactor is generally heated externally, and the high temperature 
environment causes the feed materials to break down (thermally decompose) into three 
products: a solid char; pyrolysis gas and pyrolysis oil. The char resembles charcoal and consists 
primarily of inert non-volatile substances in the waste (such as metals, silica etc.) and carbon. 

6.1 PYROLYSIS 
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The quantity of oil and gas which is produced will depend mostly on the pyrolysis temperature: 
generally a lower temperature (<800°C) leads to more oil and less gas, and vice versa for high 
temperature processes. Slower processes tend to produce more char. 

Both the oil and the gas are combustible and some of the gas can be used as the source of 
heat to drive the process. The gas can also be cooled, cleaned and converted to electricity. 
However, reliability issues can arise when the heavy hydrocarbon vapours (tars) condense and 
block pipework and filters. 

A lower temperature pyrolysis process would generally aim to maximise pyrolysis oil production. 
This oil is often referred to as 'bio-oil' and can be used as a precursor for the production of other 
chemicals or liquid fuels in a 'bio-refinery'. A number of systems are in development, particularly 
targeting the production of liquid fuels from tyres and waste plastics. Conversely, higher 
temperature pyrolysis aims to maximise gas production for conversion into electricity. 

The char can also be used as a fuel, often displaying a similar energy content as coal. Char 
produced from clean organic waste can also be marketed as 'bio-char', a very effective soil 
amendment product and means of long-term carbon sequestration. 

While commercial pyrolysis technology has a long history of use on coal and in metallurgical 
industries, commercial scale operational experience with pyrolysis plants treating waste 
feedstocks is limited, both in Australia and internationally. There is still a degree of uncertainty 
around their technical performance, reliability and ability to meet emissions limits. Many 
consider that pyrolysis of waste is yet unproven at a commercial scale. 

Pyrolysis is most likely to be applied at smaller scales (10,000 to 20,000 tpa) and be used for 
processing of source separated materials such as waste wood, garden waste, tyres and 
plastics. EMRC is currently obtaining environmental approvals and planning to develop a 
pyrolysis facility to process untreated wood waste at their Hazelmere site. Other facilities are 
also in various stages of development, including a project in Ballina (NSW) to process green 
waste. 

It is unlikely that pyrolysis would play a significant role in the processing of MSW from the MRC, 
therefore this option has not been considered further. 

GASIFICATION 
In gasification, the waste is heated in a reactor in a similar manner to pyrolysis, but in this case 
there is limited oxygen or steam in the system, so that the feed is partially oxidised (partial 
combustion). Most of the carbon and hydrogen in the waste is converted to a "syngas" 
consisting mainly of carbon monoxide (CO) and hydrogen (H2). A solid residue remains 
consisting of inert ash and char - the inorganic compounds within the waste feed and a 
relatively small amount of carbon which failed to gasify. The syngas typically contains around 
80% of the chemical energy contained within the incoming solid waste materials and has 
number of potential uses including: 

• Burning immediately to raise steam for power generation (most common approach in 
existing commercial plants) 

• Cleaning and use as a fuel in gas engines or turbines, or 

• Use as a feedstock for the manufacture of other fuels or chemicals. 

There are a number of different gasification processes and process configurations on the 
market. Different designs of the gasification reactor are available including fluidised bed, moving 
grate, rotary kiln, and updraft and downdraft reactors. Each is tailored to give certain benefits 
when gasifying various types of wastes. 
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Burner. Ash Melter 

Valuable Metals Valuable Metals 

Figure 6-6 Illustration of typical EBARA fluidised bed gasification and ash melting process 

Updraft and downdraft gasifiers have been successfully used for many years in the chemical 
industries for numerous applications. Gasification of waste has been most widely practiced in 
Japan and to a lesser extent, Korea, where high temperature systems (up to 1800°C) are used 
to melt the ash (slagging gasifiers) to create a glass-like aggregate that can be recycled. In 
Japan, this has been driven by a ban on disposing ash to landfill, however melting the ash in 
this way consumes energy and reduces the overall conversion efficiency of the system. 
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Figure 6-7 Illustration of typical Nippon Steel slagging, updraft gasifier 
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Typical gasification temperatures are 900 - 1,100°C with air and 1,000 - 1,400°C with oxygen. 
Air gasification is more widely used because it is cheaper and the cost of oxygen generation 
infrastructure is usually prohibitive. However the syngas produced contains up to 60% nitrogen 
and therefore has a lower heating value (4-6 MJ/Nm3 compared to 10-18 MJ/Nm3 using 
oxygen). High temperature gasification can also have the benefit of melting the ash (inorganic 
content of the input waste) to produce an inert glass-like slag. The high temperatures necessary 
to melt the ash (typically over 1,600°C) are often produced by adding supplementary fossil fuel 
such as coke, injecting oxygen or by the use of plasma to provide the necessary heat input (see 
plasma gasification below). 

In addition to CO and H2, syngas from gasification may contain smaller quantities of methane 
(CH4) depending on the reactor type, as well as some of the unconverted reactants such as 
carbon dust, mineral ash, carbon dioxide (C0 2) and nitrogen (N2) when air gasification is used. 
Additionally, traces of other organic and inorganic compounds are produced or released in the 
gasification process and need to be cleaned from the syngas prior to utilisation. 

Many of the commercial waste gasification systems on the market are really two-stage 
combustion processes, where the gasification chamber produces a poor quality syngas which is 
immediately burned in a second chamber to produce steam for power generation through a 
turbine. The syngas from these systems is usually highly contaminated with tars and oils, and is 
not suitable for other applications except direct combustion. 

PLASMA GASIFICATION 
Plasma gasification uses extremely high temperatures in an oxygen starved environment to 
decompose organic waste materials into basic molecules. The extreme heat and lack of oxygen 
converts the organic matter in the waste into syngas. The heat source is a plasma arc, which is 
generated by the input of electrical energy to a gas (usually air). The plasma arc briefly attains 
temperatures between 3,000 and 8,000°C in the plasma plume, though in most plasma 
processes waste is not exposed directly to the plasma arc, and the temperature in the reactor 
may be between 1,000 and 2,000°C. 

There are three main variants of plasma gasifiers available for processing waste: 

• Direct exposure of waste to the plasma torch (mostly for high-level hazardous waste); 

• Plasma assisted gasification of the waste; and 

• Plasma heating of the syngas from a separate gasification chamber to produce a very 
clean and tar-free syngas stream (by 'cracking' the hydrocarbons). 
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The syngas from a plasma gasification process generally requires less cleaning and should not 
suffer from tar problems that other gasification systems may exhibit. The clean syngas stream 
from the process lends itself to use in gas engines and turbines, which are more efficient than 
steam turbine systems. In the future, it could be suitable for use in fuel cells, which would 
achieve very high conversion efficiencies. The syngas could also be used to produce liquid fuels 
and chemicals. 

Some processes use plasma torches just to melt the ash from the gasification or combustion 
process in a separate reactor. This is a common approach in Japan where landfill disposal of 
ash is prohibited. The melted ash forms a stable glass-like product than can be used as an 
aggregate. However, the energy inputs for this process are significant, and unlikely be 
financially viable in Australian context. 

6.4 COMBUSTION 
In combustion, or incineration, the carbon-based components (including plastics) of the waste 
feedstock are completely burnt (oxidised) in a furnace in an environment containing excess 
oxygen. Some inorganic components, such as elemental sulphur, will also be oxidised. 

The main furnace types are: 

• Moving grate 

• Rotary kiln 

• Fluidised bed 

Moving grate systems are the most common worldwide and can be used to treat unprocessed 
waste ('mass burn ). All systems accept RDF, however fluidised bed systems generally require 
a good quality RDF with small particle sizes. 

Heat is released into the combustion gases and energy is recovered by raising steam from the 
hot combustion gases in a boiler. This steam can be then expanded through a steam turbine 
which drives a generator to produce electricity, or can be used directly as a source of heat for 
another process (or both, in combined heat and power configuration). 

This technology is well established globally, with a large number of technology providers 
offering a variety of different furnace types and process configurations. 
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Figure 6-9 provides an example layout of a typical waste incineration process using a moving 
grate technology. 

turbine district heating 

Figure 6-9 Flow diagram of a MSW grate incinerator (Leuna, Germany) 

Fluidised bed furnaces feature turbulent mixing of the fuel and gases, often with a heat-carrying 
medium such as sand, which enables rapid and even heating and combustion of the fuel. This 
also makes it suitable for higher moisture content fuels such as sludges. 

It should be noted that process economics generally dictate that these systems are large. The 
plant depicted in 

Figure 6-9 has a capacity of 390,000 tpa. Most modern facilities are over 100,000 tpa capacity. 
The energy conversion efficiency of steam turbine systems is low at small scales and the air 
pollution control systems need to be large to cater for the large volumes of flue gases, due to 
the excess air inputs. Modern large scale plants include a number of measures to maximise 
energy conversion, through additional heat recovery systems. 

Solid residues from the combustion of MSW are: 

• Bottom ash 

• Fly ash and air pollution control residues - typically 2% of the feed 

Bottom ash is the main residue from the combustion process. It typically represents 10-20% of 
waste feed input (depending on composition) and contains varying quantities of non-
combustible materials such as glass, ceramics, brick, concrete and metals in addition to clinker 
and ash. The actual quantity and composition will depend on the waste material fed to the 
process. Overseas, bottom ash is often recycled as a road-base material in civil construction 
projects. Alternatively it must be landfilled and can be suitable for inert landfills, subject to 
contamination limits. It is not yet clear whether this would be the case in WA. 

Fly ash is the very fine particulate matter carried over from the combustion process which is 
removed from the flue gas by filters prior to discharge. Typically fly ash is removed with other air 
pollution control residues, although it can be separately filtered. 

Typically, an air pollution control system consists of a wet semi-dry scrubbing system where 
acid flue gases are neutralised by scrubbing in a solution of lime and water or powdered soda 

3IEA Task 36 - Chapter 4: Overview of Technologies Used for Energy Recovery, p25 
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ash. Flue gas emissions of dioxins, mercury and other heavy metals are removed by an 
activated carbon injection system. Control of dioxins and furans is achieved through a 
combination of accurate combustion control, rapid cooling of the flue gas and absorption onto 
the activated carbon. Modern technologies can readily achieve negligible levels of dioxin 
emissions, well below regulatory limits. 

After gas scrubbing, the gases pass through bag filters to remove particulates, including fly ash 
and the lime and activated carbon particles. In some cases it may be necessary to undertake 
additional treatment stages to reduce emissions of nitrous oxides which may include flue gas 
recirculation and either a selective non-catalytic reduction stage or a selective catalytic 
reduction stage using injection of aqueous ammonia or dry urea. 

Fly ash and residue from the air pollution control system (around 2% of the process feed) are 
generally classified as hazardous waste that can only be disposed in appropriate facilities. The 
chemical composition of the residue will depend on the waste incinerated, and the type of 
process and the flue gas cleaning system. Processes to recycle fly ash and air pollution control 
residues are not generally commercially developed or proven. 

It is also possible to utilise plasma melting technology in a combination with a mass burn 
combustion plant to vitrify the ash resulting from the process. The combination of processes has 
been implemented by a number of technology providers in Japan. 
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Table 6-26 Summary of key aspects of major MSW thermal EfW technologies 

Aspect Mass Burn Grate Fluidised Bed Combustion Gasification Fluidised Bed Gasification Gasification with Plasma 
Combustion Treatment 

Proposed • Phoenix Energy - • VISY Coolaroo (Victoria) • New Energy Corporation • SITA - Neerabup • Plasco - site TBC 
plants and Kwinana (proposed) energy recovery plant - Pilbara and (proposed) • Europlasma plant-
existing • Martin- Bio - site TBC processing paper and Rockingham (WA) • Lahti (full scale Morcenx, France 
reference • Many hundreds of recycling residues, (proposed) demonstration plant) CHP (commissioned Feb 2014) 
plants references throughout UK, attached to existing paper • Nippon Steel process - 35 Gasification Project • Plasco - Ottawa (Canada) 

US, Europe and Asia - mill plants in Japan and Korea « SITA - Charlton (UK) Eco (existing full scale 
common technologies • Allington EfW plant in UK • JFE - 10 plants in Japan Park in Surrey proposing to demonstration module, 
include Martin, HZI, • SITA-lndaver SLECO plant • Enerkem MSW to bio-fuel use fluidised bed planned commercial plant) 
Volund. Keppel Seghers in Belgium in Canada (open 2014) gasification for RDF « AlterNRG - 2 plants in 

• Energos has 8 plants built • Ebara Corporation - 15 Japan 

in Europe, eg plants in Japan & Korea 
Sarpsborg 2 - Norway 
Isle of Wight - UK 
Minden Plant - Germany 

Feedstock MSW andC&l, RDF Good quality RDF, waste MSW and C&l, RDF Good quality RDF, waste MSW, C&l, RDF, other 
wood (chips), sludges wood (chips), sludges industrial waste, hazardous 

waste 

Flexibility in Providing feedstock is mixed Requires relatively small Less flexibility in feedstock as Requires relatively small Generally very flexible, can 
feedstock and effort has been made to particle sizes (le, well the process is more sensitive particle sizes (ie, well manage higher contamination 

remove inert material and shredded RDF). Quite flexible to variations in composition, shredded RDF). Quite flexible feedstocks. 
recyclables this process to a wide range of fuel ash content, moisture content, to a wide range of fuel 
allows for flexibility in moisture contents and energy particle size and density moisture contents and energy 
feedstock. contents. Capable of contents. 

accepting hazardous waste 
and e-waste 
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Scale Typically large, to achieve 
efficiencies of scale and 
maximise energy recovery 
efficiency. 

The Phoenix plant in Kwinana 
expected to have capacity of 
400,000 tpa. 
Most modern plants range 
from 100,000 tpa to 300,000 
tpa. There are some plants as 
large as 800,000 tpa, 
featuring multiple lines. 

Smaller plants are possible 
(50-60ktpa) but less cost 
effective. 

Footprint Kwinana Plant site - 3.5ha 

Covanta Harrisburg (US) -
4.5ha 

Coventry facility (UK) - 2ha 

Typically large scale 

VISY Coolaroo plant is 
100,000 tpa 

Allington facility is 550,000 tpa 
across three lines. 

SITA-lndaver SLECO plant in 
Belgium is 466,000 tpa in 
three lines. 

Expect similar to grate 
combustion (2-4 ha) 

Plants typically range from 
10,000 tpa-250,000 tpa 

New Energy's Pilbara Project 
will have capacity from 70,000 
-130,000 tpa 

Nippon Steel Shin Moji plant -
240,000 tpa 

Ebara Corporation - Japan -
70,000 tpa 

Enerkem bio-fuels plant -
100,000 MSW 

Expect similar to grate 
combustion (2-4 ha) 
Preliminary drawings show 
8.7ha site for Pilbara Project 
(includes MRF) 

The preferred location for New 
Energy's facility in Perth is on 
a 10ha site 

Lahti RDF gasification plant, 
Finland processes 250,000tpa 
SRF (ie, high quality RDF) 

Proposed SITA Charlton plant 
will process 55,000 tpa 

Expect similar to grate 
combustion (2-4 ha) 

Typically 50,000-100,000 tpa 
A standard Plasco module 
can process around 50,000 
tpa 

Plasco Ottawa plant planned 
to be 150,000 tpa (3 modules) 

Europlasma Morcenx plant -
50,000 tpa 

Plasco's facility in Ottowa 
(Canada) is located on a 4ha 
site 
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By Products Recyclable metals (2-5%) As for Grate systems 

Bottom Ash (typically 15-25%) 
APC residues (2-6%) 
Emissions to atmosphere -
(70-75%, C0 2) 

Diversion Has the potential to divert up As for grate systems 
90-95% of the MSW stream 
from landfill if bottom ash can 
be recycled (subject to 
markets), or 75-80% if not 

The bottom ash by-product 
may need to be disposed to 
landfill if a beneficial use is not 
practical 

Net Energy Typically 24-27%, but up to Approximately 25-27% 
Conversion 30% (modem large plants), or 
Efficiency around 20% for small plants 

Limitations Process produces small Require more homogeneous 
volumes of fly ash and APC feedstock compared to grate 
residues that must be handled systems 
as hazardous waste, small 
scale systems not efficient or 
cost effective 

Recyclable metals (2-5%) 

Bottom Ash (15-25%) 
APC Residues (2-6%) 
Gas cleanup residues and 
Condensed Tars (2-6%) 
Syngas (70-80%) 

(Enerkem produces 60% bio-
fuels) 

As for grate combustion 
systems 

Recyclable metals (2-5%) 

Bottom Ash (15-25%) 
APC Residues (2-6%) 
Gas cleanup residues and 
Condensed Tars (2-6%) 
Syngas (70-80%) 

As for grate combustion 
systems 

Vitrified aggregate product 
(typically 15-20%) 

Syngas products (75-80%) 

Gas cleanup residues (2-5%) 

Up to 95-98% providing 
market is available for 
aggregate by-product 

Approximately 20-25% 
depending on technology and 
feedstock 

Approximately 25-27% 
depending on technology and 
feedstock 

20-30% depending on energy 
conversion technology 
(turbine most efficient) 

Tar production may limit 
syngas applications to direct 
combustion with steam turbine 

Limited full scale commercial 
facilities, requires good quality 
homogenous fuel 

Still a developing technology 
without a proven track record 
in commercial scale facilities 
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Capital Cost Phoenix Energy - Perth -
$380M (includes plasma arc 
gasifier) 

Recent UK experience -
$270M - $370M (150,000 tpa 
350,000 tpa facilites) 

Likely to be similar to other 
Martin Grate 
VISY Coolaroo was $50M in 
2011, but as part of an 
existing facility 

New Energy Corporation 
Perth-$180M 

New Energy Corporation • 
Pilbara-$180M 

LahtiStreams - Finland • 
$230M 

Europlasma Morcenx - $60M 
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7 INFRASTRUCTURE PLAN 
Based on the Scenario 2C which is the preferred option arising from the modelling and multi-
criteria assessment, the proposed infrastructure plan for the region consists of the facilities 
shown in Table 7-27. It should be noted that these facility capacities are based on the required 
tonnage for MSW only. 

Table 7-27 Infrastructure Plan 

Processing facility Capacity required in 
2022 

Capacity required in 
2030 

Preferred location 

Landfill 60,000 tonnes 74,000 tonnes Tamala Park (exist ing)-
waste may eventually be 
transferred to alternative 
landfill 

Mechanical biological 
treatment 

100,000 tonnes 100,000 tonnes Neerabup (existing) 

Transfer station 240,000 tonnes (MSW) + 
50,000 tonnes (C&l) 

335,000 tonnes (MSW) + 
60,000 tonnes (C&l) 

Balcatta (with alternative 
option of Tamala Park 

Bulk waste sorting 
shed 

25,000 - 40,000 
(includes self-haul) 

40,000 - 66,000 
(includes self-haul) 

Balcatta 

Materials recovery 
facility 

75,000 tonnes 100,000 tonnes Neerabup 

Green waste 
processing facility 

32,000 tonnes 34,500 tonnes Neerabup 

Waste to energy facility 240,000 tonnes 335,000 tonnes Kwinana 

Procurement options for each of these facilities will vary. Due to the outcomes of the modelling 
the proposed facility locations align with existing feasibility and development plans that are 
already underway. City of Stirling anticipates reconfiguring their transfer station for a range of 
purposes. This is a high priority project for the City with construction proposed to commence in 
2017. Once the transfer station is reconfigured, the bulk waste sorting shed could be 
constructed. We have assumed that the existing depot, sited alongside the transfer station, 
would not be included in the reconfiguration. 
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Table 7-28 outlines considerations in relation to each piece of infrastructure required. 
Depending on the procurement option selected for each facility, these projects could be run 
concurrently as they will be at different stages of the procurement/development process. Taking 
into account the proposed timeframes in the table below, Hyder proposes that the facilities are 
pursued in the following order of priority by member councils: 

1 Transfer station reconfiguration 

2 Green waste processing facility 

3 Bulk waste sorting shed 

4 Materials recovery facility 

5 Waste to energy facility 
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Table 7-28 Infrastructure development priorities 

Facility Issues Timeframe 

Transfer station Proposed for City of Stirling's Balcatta site as 
part of overall site improvements. 

2.5 years 

Green waste processing 
facility 

Currently the value of this product is not being 
optimised and a new facility is required to replace 
Wangara 

2 years 

Bulk waste sorting shed Dependent on reconfiguration of Balcatta 
Transfer Station 

3.5 years 

Materials recovery facility Temporary capacity is available at existing MRFs 
throughout Perth however due to expected 
population growth of Wanneroo, Joondalup and 
Stirling development is a priority. 

3-4 years 

Waste to energy facility The modelling indicates the Kwinana facility as 
preferred location based on project risks and 
social impacts, as it has progressed furthest in 
the planning and development stages however 
undertaking a competitive tender process would 
be advisable as there are a number of other 
competitive options in the market and the 
procurement process / timeframe should not 
preclude other options 

3-6 years 

(possibly up to 10 years 
depending on location, 
ownership 
arrangements, 
operating model and 
procurement method) 

Landfill and MBT Existing facilities, not a high priority for 
replacement until 2026+ 

Drop off centres Existing facilities exist, upgrades and additional 
promotion may occur 
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7.1 OWNERSHIP, MANAGEMENT AND 
PROCUREMENT OPTIONS 
One of the fundamental considerations for the infrastructure plan is the ownership 
arrangements, operating models and procurement options for each infrastructure project. 

Under the current governance options the MRC is restricted in its functions as it is focused 
primarily on the acceptance and processing of residual waste. Hyder has conducted a separate 
study on the governance options and range of services that could be offered by the MRC, and 
the advantages and disadvantages of each approach. To optimise the benefits of each of the 
proposed facilities it will require secure tonnages from the participating councils and a 
contractual arrangement that provides certainty over the life of the facility. Seeking consensus 
and commitment amongst the member councils on the preferred options is critical, and will also 
affect the timeframe for each of the facilities. 

There are a number of procurement options that the MRC and its member councils may 
consider. The most common options are summarised and described below. 

Logic dictates that direct costs to the MRC will increase with the more risk that is put onto the 
Contractor. However, where the MRC takes on inappropriate project risks and those risks are 
realised, the overall cost to the MRC is likely to be higher. Different organisations have varying 
appetites for risk, but in general, local governments have a low appetite for risk, given that their 
funding comes from rate payers and Councils are ultimately accountable to residents to spend 
that money carefully. 

Where the term the MRC is used in this section, it may apply to the relevant member council, for 
example in the case of Stirling or Wanneroo that may ultimately retain ownership of the site 
under development. Any commitment and risk undertaken by the MRC is ultimately a risk, and 
financial impact, for all member councils. 

The overarching principle in assessing procurement models should be that risks should be 
allocated to the party that is best placed and most experienced in managing those risks. 

The MRC is not experienced in designing, constructing or operating advanced waste processing 
facilities (such as EfW) and there are a number of risks associated with those actions. 

The procurement and contracting options that may be considered for the project include: 

• Build, Own, Operate (BOO) - a Contractor is engaged to design, finance, build, operate 
and maintain the facility. Under this model the Contractor takes on most of the risk, but 
also gets the benefits of any upsides (e.g. revenue from third party waste inputs). 

• Build, Own, Operate, Transfer (BOOT) - as for BOO, except ownership of the facility 
transfers to MRC at the end of the contract period, at which point the MRC can either 
take over the operations, outsource it via a further contract or decommission the facility. 

• Design, construct, maintain and operate (DCMO) - the MRC owns, finances and retains 
control of the facility but contracts out the design, construction and operations of the 
facility to an experienced contractor (or separate contractors). 

• Design and Construct (D&C) - the MRC owns and finances the facility, contracting the 
design and construction to a specialist contractor. The MRC then operates and maintains 
the facility with full control. 

• Alliance model - the MRC works in partnership with a specialist Contractor to jointly 
develop the facility, sharing the costs, risks and benefits, with joint control over time and 
cost decisions. 

Page 42 
Waste processing infrastructure options assessment 

Hyder Consulting Pty Ltd-ABN 76 104 485 289 

I:\CPS\Admin Services\Committees\3. Works\AS150429\2 Sch - MINDARIE REGIONAL COUNCIL INFRASTRUCTURE OPTIONS ASSESSMENT REPORT 15.PDF



Options for procurement and management of services where a new facility is required are 
outlined in the Table 7-32. 

Table 7-29 Site ownership, management and procurement options 

Site Owner Procurement/ Management Scope of contract 

Private sector Putting the service to market Guaranteed supply contract (for 
without offering a preferred site existing facilities) 
or land BOO 

Individual council Leasing the land to a third party BOOT 

(Council owns the land, to design, construct, own and DCMO 
organising suitable zoning and operate the facility Alliance model 
development approvals, if not 
already a suitable waste Developing and operating the D&C, council operate 
management site) site . DCMO contract 

Leasing the land to the MRC to D&C, MRC operate 
manage a processing operation DCMO 

Leasing the land to the MRC to BOOT 
manage a procurement contract DCMO 

Alliance contract 

MRC Leasing the land to a third party BOOT 

Assumes the MRC owns the to design, construct, own and DCMO 
land, on behalf of member operate the facility Alliance contract 
councils (ie shared ownership) 

Developing and operating the D&C, MRC operate 
site DCMO 

Manage a procurement contract BOOT 

DCMO 

Alliance contract 

Each of these options has differing levels of risk and suitability depending on the nature of the 
contract. It is recommended that if the private sector is expected to finance the facility, minimum 
contract periods should be stipulated to allow recovery of the capital investment, as follows: 

• Bulk waste - 7 years 

• Greenwaste - 7 years 

• Materials recovery facility - 12 years 

• Waste to energy facility - 20 years 

In terms of the specific technology risks that apply to each project and treatment process -
MRFs, transfer stations, bulk waste and greenwaste processing facilities are all very common 
and there are a number of experienced contractors and operators within the market to which 
those risks can be safely outsourced, provided a reputable and experienced contractor is 
chosen. Energy from waste is newer to the Australian market, globally there are a large range of 
experienced contractors but their availability to a WA project needs to be considered in the 
tender assessment. 
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The lowest risk option is the one where everything is outsourced to an experienced contractor 
(BOO model). The next level low risk option is an outsourced procurement option with a later 
transfer of the asset to the MRC (BOOT model). The two variants are by far the most common 
procurement models for waste processing facilities and provide certainty of future costs for the 
MRC. 

The highest risk option is the D&C model whereby the MRC would take on the operations and 
maintenance of the facility. Although this option may cost less upfront it should only be 
considered for facilities where the MRC is experienced in the operation and is well placed to 
manage the risks effectively. Otherwise it could potentially result in significant cost impacts in 
the future. 

One option for the MRC to play a part in delivery of the project, either in the design and 
construction phase or in the operations and maintenance phase, is through an Alliance model. 
The MRC would have to share many of the risks in any alliance contracting model, but can 
mitigate these by accessing the expertise of the Contractor. This is not recommended for the 
MRC given the large number of stakeholders involved and the difficulty seeking agreement from 
member councils if the future costs are less certain. 

The following table provides a brief overview of the procurement options that are likely to be 
most relevant. 
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Table 7-30 Summary of Key Procurement Options 

Contracting Option Potential advantages to MRC Potential disadvantages to MRC 

Build Own Operate (BOO) • No capital cost incurred 
• No operational responsibility 
• No product marketing responsibility 
• Specialised operating skills not required 
• High contractor accountability 

• Potentially higher overall cost 
• Loss of operational control 
• Resources required to monitor service provision 
• Long term commitment 
• Reliance on commercial viability of contractor 

BOO and Transfer after x 
years (BOOT) 

• No capital cost incurred 
• No operational responsibility until post-transfer 
• No product marketing responsibility until post-transfer 
• Specialised operating skills not required until post-transfer 
• Potential for operator training prior to transfer 
• Special corporate structure not required 
• High contractor accountability 

Wm 

• Potentially higher overall cost 
• Loss of operational control until post-transfer 
• Contractor may potentially economise on maintenance as the transfer 

approaches 
• Post-transfer maintenance responsibility 
• Resources required to monitor service provision 
• Long term commitment 
• Reliance on commercial viability of contractor 

Alliance partnership • Access to a wider skills base to develop, operate and maintain the 
facility - partners leverage off each other's strengths. 

• Potential to share in any profit from the operation. 
• Potential for more favourable pricing because of risk sharing. 

• Unlikely to achieve by in from all member councils due to unknown 
costs 

• Likely that some form of capital investment will be required. 
• Exposure to commercial risk. 
• Special corporate structure may be required. 

DCMO - MRC finance and 
ownership with an 
contracts for construction 
and operations 

• Potentially lower overall cost 
• Retention of control and ownership 
• Operational responsibility outsourced 

• MRC liable for the capital cost 
• MRC assumes construction and process risk (that which cannot be 

put onto D&C contractor) 
• Retention of product marketing responsibility, with no economy of 

scale. Exposure to commodity price fluctuations 

D&C - Council owns and 
operates the facility 

• Potentially lower overall cost 
• Full retention of control and ownership 

• All operational risk on Council 
• Council liable for the capital cost 
• Council assumes construction and process risk (that which cannot be 

put onto D&C contractor) 
• Retention of product marketing responsibility, with no economy of 

scale. Exposure to commodity price fluctuations 
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Further consideration regarding each of the proposed infrastructure developments are outlined 
below. Hyder has identified approximate timeframes for each stage. We recognise these 
timeframes as ambitious but achievable if the MRC and its member councils commit suitable 
resourcing, priority and political support to the infrastructure plan. The proposed timeframes are 
considered in the context of the existing contractual arrangements, facility life and waste 
infrastructure needs of the member councils. They also take into account the aim of reaching 
the state government waste diversion targets by 2020. 

7.2 MATERIALS RECOVERY FACILITY 
The Cities of Wanneroo and Stirling are both able to provide a site for a MRF development. If 
neither of these sites are deemed suitable it is also possible to develop a MRF at Tamala Park. 
City of Wanneroo has recently closed the Wangara MRF and has identified a suitable 
alternative site in Neerabup. Stirling have proposed that the MRF could fit onsite at the Balcatta 
waste facility, alongside the transfer station, bulk waste shed and other household drop off/tip 
shop operations. It may also be more beneficial to outsource the provision of all or part of this 
service to the market. 

Table 7-31 Recycling facility options 

Site Advantages Disadvantages 

Balcatta Currently zoned as a waste 
facility 

Central and optimal transport 
distance 

Existing high volume of traffic to the 
facility 

Availability of space for all proposed 
infrastructure 

Neerabup Provides an additional waste 
facility to take pressure off 
Balcatta. 

May be preferable for the 
northern growth corridor 

Not currently zoned as a waste facility 

Greenfield site requires significant 
planning, approvals and site works 

Tamala Park Currently zoned as a waste 
facility 

Joint ownership arrangements of 
the facility already exist 

Slightly further that the other two 
facilities 

Balcatta was slightly preferred based on the transport cost modelling, however it may be worth 
further investigation of the zoning, approvals and development considerations at Neerabup, as 
the northern facility may be preferable strategically in the long term, rather than increasing 
pressure on the Balcatta waste facility. This should be done in conjunction with an assessment 
of the options available in the market. 
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7.3 BALCATTA TRANSFER STATION & BULK WASTE 
The Balcatta site is considered to be of key strategic importance in the development of waste 
infrastructure in the northern corridor, given its central location. 

City of Stirling has indicated that at a minimum they would like the reconfigured Balcatta transfer 
station to include: a recyclables drop off area/tip shop prior to the weighbridge, a reconfigured 
transfer station (suitable for small and large vehicles), a drop off area for C&D wastes and 
greenwaste and a bulky waste sorting shed and MRF if the space permits. As the increased 
operations would increase traffic flow to the site, it is possible that two entry points could be 
used. It is anticipated that C&D waste and greenwaste would not be processed on the site, they 
would just be stockpiled for offsite processing. 

Hyder has assumed that the existing infrastructure on the site would be mostly demolished and 
removed. It is anticipated the recyclables drop-off area would remain on a similar footprint. 
Based on this assumption there is around 6.5 hectares of land available for the remaining 
operations. Hyder investigated the footprints of a number of similar size facilities in Australia to 
determine what would be required on the Balcatta site shown below in Table 7-32. 

Table 7-32 Balcatta Transfer Station infrastructure estimated footprint required 

Facility Footprint required 

Transfer station 2ha 

C&D drop off 0.5ha 

Greenwaste drop off/mulching 0.5ha 

Bulk waste sorting shed lha 

MRF lha 

Other infrastructure (weighbridge, 
office & roads) 

1.5ha 

Total requirement 6.5ha 

As shown above, based on high level considerations it is feasible to fit all of the operations onto 
the one site. However a detailed site analysis and traffic modelling, considering both internal 
and external traffic flows would need to be undertaken. While the MRF could be based at 
Neerabup, it is helpful to understand that there is potential for it to fit within the reconfigured 
Balcatta transfer station. 

It is likely that the transfer station would be the highest priority within the reconfigured plant. The 
bulk waste sorting shed is likely to be commissioned within 12 months of the transfer station 
completion. If the MRF was to be built on this site it should be a higher priority than the bulk 
waste shed. 

As part of the process, consideration would need to be given to possible alternative locations, 
the preferred ownership arrangements, operating model and procurement methods. 

7.4 GREEN WASTE PROCESSING 
Hyder has performed a high level assessment of the organics processing requirements under 
Scenarios 2, 3, 5 and BAU shown in Table 7-33. The processing footprint required depends on 
whether the option selected is open windrow composting, or aerated/covered composting which 
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requires a smaller footprint. As the sites being considered are all within the metropolitan area an 
aerated or covered composting system would be preferable to reduce the land required, and 
reduce odour concerns. The processing footprint does not take into account buffers or other 
operations on the site, it relates to the area required for pre-processing, composting windrows 
and screening only. 

Table 7-33 Organics processing capacity considerations 

Scenario Source Tonnage (in Processing Annual processing cost 
2022) Footprint (capital and operational) 

2 Kerbside organics from 31,000 2-5ha $2 million 
Stirling and Cambridge, 
vergeside from rest 

5 All Councils (except Stirling) 54,000* 3-8ha $6 million* 
kerbside FOGO with no 
vergeside, Neerabup 
processes 70,000 tonnesA. 

3 All Councils kerbside 76,000 4-11 ha $4 million 
organics with no vergeside 

BAU Kerbside organics from 31,000 2-5ha $2million 
Stirling and Cambridge. 
Vergeside from others 

^Assumes that Neerabup RRF processing only organics would be limited to 70,000 tonnes due to surface 
area constraints on maturation floor. 
'Includes 34,000 tonnes of FOGO additional to what can be processed at Neerabup. 

There are four potential site options which are owned by local government and are potentially 
suitable for a greenwaste processing facility, these include: 

• South of Neerabup RRF (MRC) 

• Tamala Park (MRC) 

• Site opposite Wanneroo's EfW precinct 

• Hazelmere (EMRC). 

A significant portion of the cost of processing greenwaste is the transport cost, therefore 
depending on the tonnage being processed, and the available land area it may be preferable to 
have two sites. Under the preferred scenario 2, a 5ha site would be required to process open 
windrow organics at a cost of approximately $2 million per year. Table 7-34 compares sites that 
Hyder has identified as potential locations for greenwaste processing. 

Other options may well exist if the provision of services was to be put out for competitive tender. 

Table 7-34 Greenwaste processing site options 

Site (owner) Available footprint Advantages Disadvantages 

South of Neerabup 
RRF (MRC) 

10ha Land already owned by the 
MRC, closest residential 
premises are 800m to south, 
Neerabup RRF facility 
already in place which sets 
precedent, large site allows 
for greater buffer distances. 

Residential encroachment to 
south, greenfield site, would 
need further investigation re: 
planning, approvals and site 
development 
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Site (owner) Available footprint Advantages Disadvantages 

Tamala Park (MRC) 0.9ha Land already owned by the 
MRC, leachate and storm 
water infrastructure already 
in place, no buffers required 
as the operation would sit 
inside the landfill boundary. 

Could only process 18,000t 
of organics, unless windrows 
are placed on closed landfill 
cells with a suitable pad. 

Site opposite 
Wanneroo's EfW 
precinct 
(Wanneroo) 

TBC TBC Greenfield site, would need 
further investigation re: 
planning, approvals and site 
development 

Hazelmere (EMRC) 4ha Close transport for southern 
members, Planning, 
approvals and site 
development already in 
place for mulching. 

Processing MRC 
greenwaste would require 
the majority of the site, 
EMRC may prefer to 
continue only as a mulching, 
not a composting operation 
due to limited buffer 
distances. 

Under the preferred scenario 2 Neerabup is the only site able process all of the MRC's organics 
in one location. An alternative option is decentralised processing: Tamala Park could process 
around 18,000 tonnes per year, leaving 13,000 to be processed at a facility such as EMRC's 
Hazelmere. This could reduce transport costs as the northern Councils would use Tamala Park 
and the southern Councils Hazelmere. 

Hyder has not investigated private sites that could be used for open windrow composting as 
there are a large number of organisations currently accepting greenwaste in the outer 
metropolitan and regional areas. An expression of interest could identify such sites. If an EOI 
was conducted it is recommended that it be modelled on councils dropping the material to 
centralised drop off locations such as Balcatta, Wangara and Tamala Park, with the contractor 
offering off-site processing and a collection service from these locations. 

7.5 ENERGY FROM WASTE 
Based on the modelling, the preferred option is to maintain 2-bin systems (except those already 
committed to 3-bin) and use the Kwinana EfW site. However, in Hyder's view it is preferable to 
put the EfW processing option to the market as there are some EfW providers that have 
progressed with sites and planning processes that are likely to have capacity for the MRC's 
waste, thereby reducing the overall project risk. There are also providers that are in the process 
of securing sites (including Neerabup) and approvals that with guaranteed tonnages from the 
MRC may be able to provide competitive options. 

If the MRC were to go to market for EfW, it is timely to do so while there is significant interest in 
this sector in WA, and there is no single company dominating the market. 

A key decision is the amount of secure tonnage that is to be offered to the market - the 
modelling projections indicate 240,000tpa of waste available in 2020 and 335,000tpa in 2030 (in 
the preferred Scenario 2). However tendering for the full long-term capacity may leave 
significant capacity under-utilised at cost in the medium term. In the long-term, it is likely that 
other waste processing options will be available. The preferred scenario based on the modelling 
is for a 2-bin collection system, however based on the proposed changes to the Waste and 
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Resource Recovery Act, the waste hierarchy and policy decisions, it would be prudent to 
consider that a 3-bin system may be implemented at some point during the life of the project. 
Therefore it is suggested that the MRC go to market with an EOI but consider: 

• The preferred procurement model 

• Offer a site within the MRC, but also permit the proponents to use their own site 

• Proven gasification or combustion technologies as the preferred processing options 

• Determine appropriate guaranteed tonnages based on medium term projections and 
allowing for the region to switch to a 3 bin collection system 

• A requirement for pre-processing waste 

• Appropriate allocation of risks to the party best placed to manage those risks, and 

• Offer as much certainty as possible within the contract to create a competitive 
environment for tenderers. 

7.6 LANDFILL AND MBT 
It is anticipated that Tamala Park will continue to have sufficient capacity until 2024 at current 
inputs. With a reduction in waste going to landfill, its life should be extended beyond that time. 
On closure it may be preferable for Tamala Park to be redeveloped into a transfer station 
suitable for small and large vehicles. Hyder understand there are a number of private operators 
currently planning landfill developments in semi-rural regions within 1.5 hours of Perth. On that 
basis the MRC may be able to go to the market to provide future landfill capacity. 

At a similar time (around 2029), the Neerabup RRF plant will have reached the end of its 20 
year contract period. As part of the Tamala Park closure and redevelopment plan, options for 
the 100,000tpa of material processed at the Neerabup RRF should be considered. 

Investigation of a future landfill facility and transfer station is currently the lowest of the priorities 
for the region but should be considered once the initial waste infrastructure plans (MRF, EfW 
and Balcatta) are secured. If the market is unable to offer a suitable solution and the MRC are 
required to secure a new facility, planning will need to commence in the short term. 
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8 RECOMMENDATIONS 
Hyder has conducted a series of modelling analyses in consultation with the member councils to 
arrive at the preferred scenario 2C. The modelling is based on a range of assumptions that do 
not fully account for the political and social considerations of implementing the preferred model. 
However, the outcomes do provide for a broad direction, taking into account the best interests of 
the region as a whole. To progress in implementing the infrastructure plan, it is recommended 
that the MRC and its member councils: 

1 Agree on a broad waste infrastructure direction as outlined in the infrastructure plan, and 
seek endorsement of the plan from their respective councils. 

2 Agree to commence discussions regarding the preliminary work required to develop the 
appropriate business plans and procurement options for each infrastructure project. 

Table 8-35 Recommended infrastructure and preferred locations 

Processing facility Capacity required Preferred location 

Landfill 74,000 tpa (existing) Tamala Park 

Mechanical biological treatment 100,000 tpa (existing) Neerabup 

Materials recovery facility 100,000 tpa Neerabup 

Transfer station 300,000 tpa Balcatta 

Green waste processing facility (open windrow) 35,000 tpa Neerabup 

Bulk waste sorting shed 40,000 tpa Balcatta 

Waste to energy facility 250,000 tpa TBC - market to determine 

3 Agree to the actions outlined in this plan when infrastructure solutions are being 
considered by the MRC or its member councils, which includes bringing any proposed 
infrastructure solutions which may impact on the region to the attention of both the MRC 
and the Strategic Working Group. 

4 Agree to support the MRC pursuing regular kerbside waste audits to inform the regional 
waste strategy and monitor progress on system changes. 
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APPENDIX A 
V 

MODELLING ASSUMPTIONS 
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Table 8-36 Modelling assumptions 
Variable Assumed Value Units | 

Waste generation annual growth per capita 
1 % declining down to 
zero by 2030 % pa 

CPI Rate 2.5% 

Landfill Cost Escalation 3.5% 

Collection parameters 

Bin lift rates Council Specific $/lift/hhld 

New MGBs (240L) $45.00 $/bin 

Kitchen Caddy $17.70 
$/hhld ($6 caddy + 1 yr 
of liners $11.70) 

Garden organics capture rate 90% % of all generated GO 

Food organics capture rate 60% % of all generated FO 

'Other' organics capture rate 60% 
% of all generated 

other organics 

Technology performance characteristics for MCA 
(Environmental) 

Landfill 

Net electricity exported - garbage 80 kWhr/tonne 

0.288 GJ/tonne 

MBT - Aerobic composting, Producing compost only 

% recyclables recovered 5% of input 

Stabilised organic product 28% of input 

Net electricity exported - tunnel composting -85 kWhr/tonne 

-0.306 GJ/tonne 

MBT - Aerobic composting, Producing compost & RDF 

% recyclables recovered 5% of input 

RDF product 30% of input 

Stabilised organic product 25% of input 

Net electricity exported - tunnel composting -85 kWhr/tonne 

-0.306 GJ/tonne 
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Variable Assumed Value Units 

Thermal EfW - Raw MSW 

% metals recovered 3% of input 

Ash recycling to aggregate 5% of input 

Net CV fuel 8 MJ/kg 

Net energy conversion efficiency 27% 

Net electricity exported 2.16 GJ/tonne 

600 kWhr/tonne 

Thermal EfW - RDF 

% metals recovered 0% of input 

Ash recycling to aggregate 5% of input 

Net CV fuel 12 MJ/kg 

Net energy conversion efficiency 27% 

Net electricity exported 3.24 GJ 

900 kWhr/tonne 

Existing Facility Type 
Gate Fee (ex. Levy 
$2014) 

Landfill $92 per tonne 

Neerabup MBT $106* per tonne 

Anaeco MBT $180 per tonne 

Future Facility Type 

Landfill $80 per tonne 

MBT Processing compost only $180 per tonne 

MBT producing compost and RDF $200 per tonne 

Dirty MRF producing RDF $180 per tonne 

EfW processing Raw MSW $150 per tonne 

EfW processing RDF - per tonne 

Organics Processing 

3 bin system (GO) $55 per tonne 

3 bin system (FOGO) $150 per tonne 

3 bin system (All organics) $180 per tonne 

*Note we understand that this is lower than the gate fee currently being charged at the Neerabup MBT, but given that 
it has been applied consistently across all the modelling, the relative modelling results are still valid. 
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APPENDIX B 
\ 

DETAILED MULTI-CRITERIA ASSESSMENT 
OUTCOMES 
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Qualitative Score Numerical Equivalent 

5 
• A 
O 3 
X 2 

MM 1 

Stage 2 MCA Criteria - 2022 (with transport options) 
Criterion Scenario BAU: BAU based on 

current practice, with Stirling 
and Cambridge on 3-bin GO, 
and existing RRF 

Scenario 2: As per BAU, some general waste to Neerabup, 
remaining MSW+bulk*MRF residuals to EfW 

Scenario 3: AD councils with 3-bin GO, general waste to 
Neerabup or landfill 

Scenario 5: All councils with 3-bins, Stilling GO only, 
others lor all organics, MSW*bulk+MRF residuals to EIW 

BAU: Locations based on 
current proposals 

2A: EfW facility at 
Neerabup (direct 
delivery) 

2B: EfW facility at 
Red Hill via 
Balcatta TS 

2C: EfW facility at 
Kwinana via 
Balcatta TS 

3A: AU 
Greenwaste 
processed at 
Neerabup 

3B: All 
Greenwaste 
processed at 
Hazelmere 

3C: Greenwaste 
processed at either 
Neerabup or 
Hazelmere 

5A: EfW (acility at 
Neerabup (direct 
delivery) 

5B: EIW facility at 
Red Hill via 
Balcatta TS 

5C: EIW facility at 
Kwinana \ia 
Balcatta TS 

ENVIRONMENTAL 
Waste diverted 
(tonnes & diversion %) 

Tonnage ot waste diverted from landfill. 
147,0001 

36% 
353,0001 

66% 
353,0001 

86% 
353,0001 

86% 
193,0001 

47% 
193,0001 

47% 
193.0001 

47% 
366,0001 

89% 
366.0001 

89% 
366.0001 

89% 

Resources recovered 
(tonnes) 

Recovery of recyclable materials. Includes kerbside-collected household 
recyclables, soned recyclables at RRFs. For thermal treatment, there may also 
be potential to use bottom ash as aggregate for construction ectiuties 

63.000 78,000 78.000 78,000 63,000 63,000 63,000 73.000 73,000 73.000 

Recovery of stablised organics / compost product 
82,000 82,000 82.000 82,000 129,000 129,000 129,000 119.000 119.000 119,000 

Net energy balance (GJ) A relative assessment of the energy produced such as electricity from biogas or 
waste combustion and eneigy consumed, such as mains electricity, gas, liquid 
fuels. 

is net energy generated,"-" is net eneigy consumed. 

4,000 GJ 515.000 GJ 515.000 GJ 515,000 GJ -8,000 GJ -8.000 GJ -8,000 GJ 478,000 GJ 478,000 GJ 478,000 GJ 

FINANCIAL 
Financial cost 
(S/hhU/yr) 

Region wide cost per household 

$444/hhld S518/hhld S531/hhW S533/hhld $486/rihld S489/hhld $487/11tl Id 5524/hhld S538/hhld $540/hWd 

SOCIAL 
Odour, usual amenity, 
and emissions 
pexeption 

Impacts on the community related to facility siting and technology. Includes the 
potential tor different types of technologies to generate odours and the potential tor 
successful odour control, the typical size and potential intrusiveness and the 
potential for litter generation, and community perception of the potential (or toxic 
emissions from different processes. 

• X 0 0 • • • X 0 0 

Impacts on the community related to the coDection system ' 
• • / / / / • 0 0 0 

RISK 
Geographic / location Risks associated with factors such as locational characteristics, zoning, access 

and cunent and future uses. 0 X X 0 0 0 0 X X 0 
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APPENDIX C 

WASTE INFRASTRUCTURE LOCATIONS MAP 

http://aus.hybis.info/projects0/wa/awarded/aa007554/f_reports/aa007554-01-06 mrc infrastructure assessment report.docx 
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Figure 8-10 Waste infrastructure location map 
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APPENDIX D 
\ 

DETAILED TRANSPORT OPTIONS 
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Table 8-37 Scenario 2a - 2c - detailed transport assumptions 

Transport modelling Option 2a 

Council Landfil l 
Transfer Stations 

Bulk Waste Sorting and 

Reuse Shed 

Mater ials Recovery 

Facility 
Green Waste Processing 

Mechanical Biological 

Treatment 
Waste to Energy Facility 

Cambridge Tamala Park N/A Balcatta Bibra Lake Hazelmere Neerabup 

Joondalup Tamala Park N/A Balcatta Neerabup Neerabup Neerabup 

Perth Tamala Park N/A Balcatta Bayswater Neerabup Neerabup 

Stir l ing Tamala Park Balcatta Balcatta Neerabup Neerabup Anaeco 

Victor ia Park Tamala Park N/A Balcatta Bayswater Hazelmere Neerabup 

Vincent Tamala Park N/A Balcatta Bibra Lake Hazelmere Neerabup 

Wanneroo Tamala Park N/A Balcatta Neerabup Neerabup Neerabup 

Transport mode l l ing Opt ion 2b 

Council Landfil l 
Transfer Stations 

Bulk Waste Sort ing and 

Reuse Shed 

Mater ials Recovery 

Facility 
Green Waste Processing 

Mechanical Biological 

Treatment 
Waste to Energy Facility 

Cambridge Tamala Park Balcatta Bibra Lake Hazelmere Neerabup 

Joondalup Tamala Park Balcatta Neerabup Neerabup Neerabup 

Perth Tamala Park Balcatta Bayswater Neerabup Neerabup 

Stir l ing Tamala Park Balcatta Neerabup Neerabup Anaeco 

Victor ia Park Tamala Park Balcatta Bayswater Hazelmere Neerabup 

Vincent Tamala Park Balcatta Bibra Lake Hazelmere Neerabup 

Wanneroo Tamala Park Balcatta Neerabup Neerabup Neerabup 

• 
Transport mode l l ing Opt ion 2c 

Council Landfill 
Transfer Stations 

Bulk Waste Sorting and 

Reuse Shed 

Mater ia ls Recovery 

Facility 
Green Waste Processing 

Mechanical Biological 

Treatment 
Waste to Energy Facility 

Cambridge Tamala Park Balcatta Bibra Lake Hazelmere Neerabup 

Joondalup Tamala Park Balcatta Neerabup Neerabup Neerabup 

Perth Tamala Park Balcatta Bayswater Neerabup Neerabup 

Stir l ing Tamala Park Balcatta Neerabup Neerabup Anaeco 

Victor ia Park Tamala Park Balcatta Bayswater Hazelmere Neerabup 

Vincent Tamala Park Balcatta Bibra Lake Hazelmere Neerabup 

Wanneroo Tamala Park Balcatta Neerabup Neerabup Neerabup 
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Table 8-38 Scenario 3a- 3c detailed transport assumptions 

Transport mode l l ing Opt ion 3a 

Council Landfill 
Transfer Stations 

Bulk Waste Sorting and 

Reuse Shed 

Materials Recovery 

Facility 
Green Waste Processing 

Mechanical Biological 

Treatment 
Waste to Energy Facility 

Cambridge Tamala Park N/A Balcatta Bibra Lake Neerabup N/A 

Joondalup Tamala Park N/A Balcatta Balcatta Neerabup N/A 

Perth Tamala Park N/A Balcatta Bayswater Neerabup N/A 

Stir l ing Tamala Park Balcatta Balcatta Balcatta Anaeco N/A 

Victor ia Park Tamala Park N/A Balcatta Bayswater Neerabup N/A 

Vincent Tamala Park N/A Balcatta Bibra Lake Neerabup N/A 

Wanneroo Tamala Park N/A Balcatta Balcatta Neerabup N/A 

Transport modelling Option 3b 

Council Landfill 
Transfer Stations 

Bulk Waste Sorting and 

Reuse Shed 

Mater ials Recovery 

Facility 
Green Waste Processing 

Mechanical Biological 

Treatment 
Waste to Energy Facility 

Cambridge Tamala Park N/A Balcatta Bibra Lake Neerabup N/A 

Joondalup Tamala Park N/A Balcatta Neerabup Neerabup N/A 

Perth Tamala Park N/A Balcatta Bayswater Neerabup N/A 

Stir l ing Tamala Park Balcatta Balcatta Neerabup Anaeco N/A 

Victor ia Park Tamala Park N/A Balcatta Bayswater Neerabup N/A 

Vincent Tamala Park N/A Balcatta Bibra Lake Neerabup N/A 

Wanneroo Tamala Park N/A Balcatta Neerabup Neerabup N/A 

Transport mode l l ing Opt ion 3c 

Council Landfill 
Transfer Stations 

Bulk Waste Sorting and 

Reuse Shed 

Materials Recovery 

Facility 
Green Waste Processing 

Mechanical Biological 

Treatment 
Waste to Energy Facility 

Cambridge Tamala Park N/A Balcatta Bibra Lake Neerabup N/A 

Joondalup Tamala Park N/A Balcatta Neerabup Neerabup N/A 

Perth Tamala Park N/A Balcatta Bayswater Neerabup N/A 

Stir l ing Tamala Park Balcatta Balcatta Neerabup Anaeco N/A 

Victor ia Park Tamala Park N/A Balcatta Bayswater Neerabup N/A 

Vincent Tamala Park N/A Balcatta Bibra Lake Neerabup N/A 

Wanneroo Tamala Park N/A Balcatta Neerabup Neerabup N/A 
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Table 8-39 Scenario 5a-5c transport assumptions 

Transport modelling Option 5a 

o o 
3 

TJ 

a. 
CO 
© 
CO 

Council Landfi l l 
Transfer Stations 

Bulk Waste Sort ing and 

Reuse Shed 

Materials Recovery 

Facility 
Green Waste Processing 

Mechanical Biological 

Treatment 
Waste to Energy Facility 

Cambridge Tamala Park N/A Balcatta Bibra Lake Hazelmere Neerabup 

Joondalup Tamala Park N/A Balcatta Balcatta Neerabup Neerabup 

Perth Tamala Park N/A Balcatta Bayswater Neerabup Neerabup 

Stir l ing Tamala Park Balcatta Balcatta Balcatta Neerabup Anaeco 

Victor ia Park Tamala Park N/A Balcatta Bayswater Hazelmere Neerabup 

Vincent Tamala Park N/A Balcatta Bibra Lake Hazelmere Neerabup 

Wanneroo Tamala Park N/A Balcatta Balcatta Neerabup Neerabup 

Transport mode l l i ng Opt ion Sb 

Council Landfil l 
Transfer Stations 

Bulk Waste Sort ing and 

Reuse Shed 

Materials Recovery 

Facility 
Green Waste Processing 

Mechanical Biological 

Treatment 
Waste to Energy Facility 

Cambridge Tamala Park Balcatta Bibra Lake Hazelmere Neerabup 

Joondalup Tamala Park Balcatta Neerabup Neerabup Neerabup 

Perth Tamala Park Balcatta Bayswater Neerabup Neerabup 

Stir l ing Tamala Park Balcatta Neerabup Neerabup Anaeco 

Victor ia Park Tamala Park Balcatta Bayswater Hazelmere Neerabup 

Vincent Tamala Park Balcatta Bibra Lake Hazelmere Neerabup 

Wanneroo Tamala Park Balcatta Neerabup Neerabup Neerabup 

Transport mode l l i ng Opt ion 5c 

Council Landfil l 
Transfer Stations 

Bulk Waste Sorting and 

Reuse Shed 

Mater ials Recovery 

Facility 
Green Waste Processing 

Mechanical Biological 

Treatment 
Waste to Energy Facility 

Cambridge Tamala Park Balcatta Bibra Lake Hazelmere Neerabup 

Joondalup Tamala Park Balcatta Neerabup Neerabup Neerabup 

Perth Tamala Park Balcatta Bayswater Neerabup Neerabup 

Stir l ing Tamala Park Balcatta Balcatta Neerabup Neerabup Anaeco 

Victor ia Park Tamala Park Balcatta Bayswater Hazelmere Neerabup 

Vincent Tamala Park Balcatta Bibra Lake Hazelmere Neerabup 

Wanneroo Tamala Park Balcatta Neerabup Neerabup Neerabup 
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