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Executive Summary 
The MRA Feasibility Study identifies initiatives and systems for the recovery of Food Organics in MUDs in the 
Cities of Melbourne and Port Phillip that will reduce waste sent to landfill and enable a circular economy.  
The study identifies systems of waste management in existing MUDs and new developments that are suitable 
for high-rise populations. The study as presently drafted is based upon a limited High-Rise Database due to 
lack of responses received in the allotted time for the Study.  

For the database information obtained to date, typical buildings are identified to enable initial options to be 
presented for consideration for FO collection in these types of buildings. The options are presented with a 
high level cost analysis to identify potential order-of-magnitude costs of implementation. Case studies are 
presented to provide actual implementation scenarios and lessons learned. Education and communication 
strategies are briefly reviewed to provide a basis for resident engagement and participation, these being 
major factors in the effectiveness of program implementation.  

High-Rise Database (HRDB) conclusions are summarised as follows: 

• A “typical” building from this study has the following characteristics: 

o Between 15 and 26 levels 

o A single waste chute for MSW into a compactor 

o A separate recycling bin system 

o Separate cardboard collection and a charity bin for clothing. 

• The majority of buildings (59%) have between 6 and 20 floors; 

• 34% of buildings have 20 levels or more; 

• The majority of buildings (56% of the total) have a single waste chute system for the collection of 
general waste and separate bin collection for the recycling stream; 

• 27% of MUDs do not have a chute system and waste is delivered by hand to the bins; 

• 15% of buildings have a dual waste chute for collection of general waste and recycling; 

• Only 1 building in the analysis has a single waste chute system with diverter; 

• More complex waste collection systems, such as dual waste chute systems and single waste chutes 
with diverter, are prevalent in taller buildings; 

• Most MUDs analysed had additional waste infrastructure in place, e.g. systems for collection of 
cardboard and glass, e-waste collection, charity bins, and waste compactors; 

• In general, respondents were not prepared to adopt new systems (49% of survey received); and 

• 26% of buildings interested in a FO trial. 

The further findings of the study are summarised as follows: 

Collection Infrastructure 

• Bin storage areas should reflect the type of high-rise building and waste generation calculations 
based on number of bedrooms or units; 

• General waste and FO storage should be co-located to ensure equal resident convenience; 
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• Chute systems are best practice for high-rise buildings as they allow disposal on every floor and 
reduce caretaker requirements associated with transferring waste within the MUD; 

• Compactors and macerator systems can address issues of inadequate FO storage space by reducing 
volumes required to be stored on site; 

• On-site processing units can be effective in reducing FO volume and odours, and may be a one-stop-
shop for buildings and Council where waste disposal contracts are included, however these systems 
take up valuable space and generally require additional staff to monitor and operate; 

• Larger bin sizes and collection vehicles can reduce collection frequency, collection costs and traffic 
however they require more design considerations and may not be suitable in all areas; 

Implementation 

• Net CO2e savings from diverting 14,000t of FO (available from CoM and CoPP MUDs population) is 
13,445.6 tonnes, or the equivalent of taking almost 3,000 cars off the road per annum. 

• The main barriers to FO recovery in high-rise buildings include a lack of adequate space, perceived 
inconvenience, reduced ownership of waste and communication barriers due to transient and CALD 
populations; 

• High-rise buildings that rely on manual handling of waste bins are, as expected, less accepting of 
additional changes to the waste collection system;  

• Standardised bin colours and signage with images helps reduce confusion among residents including 
CALD populations;  

• Consultation with residents and a pilot trial are recommended to gauge suitability of a food waste 
system; and 

• Tapping into and targeting programs for established groups such as community groups or, simply, 
residents of a single high-rise building can be an effective way to educate a large number of people.  

 

Recommendations 

Recommendation 1 - Financial modelling 

In this study MRA has analysed the costs and benefits of the identified FOGO collection service options using 
a simple comparison for typical FO waste volume requirements. A Consolidated Cost Model (CCM) would 
provide a higher level of confidence in an individual solution being selected for trial in the next phase of the 
implementation of FO collection/processing. The CCM allows for up to 3 building categories to be assessed 
for up to 3 options each. A Multi Criteria Analysis (MCA) completes the analysis by comparing the CCM 
quantitative assessment results and a qualitative assessment of all options. The MCA assesses the quadruple 
bottom line (governance, economic, social and environmental) in order to identify the optimal service make-
up for each building type. 

Recommendation 2 – Recommended OnSite Processing Options 

For developments less than 399 units where bin collections are not implemented, the Closed Loop CLO100 
system should be considered. This option provides a single lower cost and small footprint machine, with the 
option of a disposal contract or on-site utilisation of product. 

For developments more than 399 units the Pulpmaster 6000 system should be considered with a disposal 
contract and with tank storage volumes optimised for the collection schedule. 
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For developments more than 599 units a system with a bin lifter such as the Pulpmaster Hercules would be 
recommended, or at minimum an automated system requiring minimum physical interaction with the 
equipment. 

Recommendation 3 – Implementation Pathway 

The results of the options analysis and a review of the collection requirements for the systems available have 
been summarised in the following recommendations for implementation: 

• Engage with high rise developments in the CoM/CoPP LGAs that have expressed interest in a FO 
collection trial, to determine engagement and implementation pathways for suitable systems; 

• Prepare a trial of selected high-rise developments for: 

o BAU trial of bin collection of FO via kitchen caddies supplied per unit and bins of 
appropriate size distributed in accessible locations for residents of a “typical” high-rise 
building; 

o On Site FO Processing - Closed Loop CLO100 (developments less than 399 units) and/or 
Pulpmaster 6000 (developments more than 399 units) with disposal contracts; and 

• Prepare an implementation plan and detailed financial model for introducing food waste 
collection/disposal systems into multiple high-rise developments in the LGAs. 
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Glossary 

Terminology 
Definition as per SV Better Practice Guide “Waste Management and 
Recycling in MUDs” 2019 

Dual occupancy  Two dwellings on one lot of land (attached or detached from each 
other). This does not include a secondary dwelling 

Food Organics & Garden 
Organics program 
(FOGO) 

Food organics and garden organics program aimed at increasing the 
recovery of organics. (For kerbside collection and off-site composting). 

Low-rise Apartments up 
to 4 storeys 

This category includes two to three-storey walk-ups, small blocks of 
generally 4–12 units, with a number of separate dwellings on each 
storey. They are called walk-ups because they are not required to have 
a lift, and access to the upper levels is by stairs.  
Elements of this development type are also relevant to the 
residential component of smaller scale hotels and serviced units. 

Medium to High-Rise   
Development: 
≥4 Residential 

These developments are medium to large blocks of units that are over 
four storeys high, with one or more dwellings on each storey.  
› Blocks of units with four or more storeys must have lift access to the 
upper levels. 
› Where these developments have only one unit per floor, 
better practice for low-rise apartments may also be relevant. 

Mobile Garbage Bin 
(MGB) 

Refers to a waste bin with capacity of less than 1m3, fitted with wheels 
for manoeuvrability. 

Mixed Use Developments Mixed-use developments incorporate residential dwellings 
and commercial establishments within the same development, and 
range from shop-top housing to commercial and retail developments 
with residential above in low-rise or larger medium to high-
rise developments. 

Multi-dwelling housing Three or more dwellings (whether attached or detached) on one lot of 
land where: 

a) Each dwelling has access at ground level 
b) No part of a dwelling is above any part of any other dwelling 

Multi-dwelling housing 
(terrace) 

Multi-dwelling housing where all dwellings are attached, and are 
generally aligned along one or more public roads 

MUD Refers to residential developments of more than one dwelling, ranging 
from dual occupancies and attached dwellings to high-rise RFBs 

Two or more residential   
Dwellings on a lot 

This development type has two or more dwellings on the same parcel of 
land. This development type is generally one to two-storey with all 
entrances at ground level. They often have a small yard and/or a car 
space per dwelling.  
Elements of this development type may also be relevant to 
nursing homes, retirement villages and the residential 
component of caravan and holiday parks. 
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Abbreviations 

Abbreviations  Description 

ACT Australian Capital Territory 

AWCS Automated waste collection system 

BAU Business as Usual 

BCC Brisbane City Council  

CALD Culturally and linguistically diverse 

CAPEX Capital expenditures 

CCM Consolidated Cost Model 

CoM City of Melbourne 

CoPP City of Port Phillip 

EPA Environment Protection Authority 

FOGO Food organics and garden organics 

HRDB High-Rise Buildings Database 

LGA Local Government Area 

MCA Multi Criteria Analysis 

MGB Mobile garbage bin 

MRF Materials Recycling Facility 

MSW Municipal Solid Waste 

MUD Multi-unit dwelling 

NSW New South Wales 

NYC New York City 

OH & S Occupational Health and Safety 

OPEX Operating expenses 

RFB Residential flat building 

SSROC Southern Sydney Regional Organisation of Councils 

SUD Single unit dwelling 

VIC Victoria 

WALGA West Australian Local Government Association 

WMP Waste management plan 

WRAP Waste & Resources Action Programme, United Kingdom 

WSROC Western Sydney Regional Organisation of Councils 
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1 Introduction 

1.1 Background 
The City of Melbourne (CoM) and the City of Port Phillip (CoPP) have identified a need to introduce a suitable 
food waste management and collection service to typical high-rise buildings within each local government 
area (LGA). MRA was engaged to advise CoM and CoPP with evidence-based recommendations to inform 
future decisions on introducing organic waste recycling services into high rise buildings across the council 
areas, focusing on the identification of typology of building types relating to waste management. 

Waste studies conducted within metropolitan cities in Australia and abroad have highlighted that multi-unit 
dwellings (MUDs) have specific barriers and challenges to effective waste management and resource 
recovery1 2. Currently, 64.2% of residents within the City of Melbourne live in medium or high-density 
dwellings with the City’s population set to grow by an average of close to 5% annually in some areas, more 
than double the Victorian average3. For the City of Port Phillip, the proportion of residents in medium to high 
density dwellings is closer to 90%. As the population grows, there is an increased dependency on high density 
dwellings to house the City’s residents. Consequently, there is increased pressure on local councils to address 
waste management issues in MUDs and provide effective solutions to meet overall waste targets. 

To address the Victorian Government requirement for halving the amount of food waste by 20304 and the 
City of Melbourne Council target of 90% of all waste diverted from landfill by 20305, CoM is rolling out a new 
bin-based Food Organics and Garden Organics (FOGO) waste recycling service, which commenced in 2021. 
Stage 2 of the FOGO implementation plan commenced in July 2021 and once Stage two of the FOGO roll out 
is completed, 87% of all council properties will have access to a FOGO collection service. CoPP has recently 
completed a trial of FOGO collection service within the suburb of Elwood, which contains 485 households. 
The FOGO collection service remains operating in Elwood due to community influence. 

As detailed in Section 2 of this report, MUDs present a range of challenges to delivering FO collections, such 
as limited space, perceived inconvenience, a lack of ownership or connection to council waste systems, and 
communication barriers due to transient and culturally and linguistically diverse (CALD) populations. Despite 
these challenges, MUDs also present opportunities to achieve economies of scale due to the high population 
density.  

In this study, drawing upon direct information from building owners and managers, as well as case studies 
from domestic and international sources will allow for better understanding of these challenges and 
opportunities, allowing for practical, evidence-based solutions to be applied.  

1.2 Methodology 
The methodology employed for this Feasibility Study is outlined here as achieved during the Study, as against 
the Scope (Appendix A). Further work is discussed in Section 1.4 Next Steps. 

1.2.1 Task 1 Review of typical High Rise buildings and their waste infrastructure 

Councils provided existing building databases and up to date lists of property management addresses and 
representatives for all relevant building types (High Rise >6 levels) in the LGAs. A questionnaire was 

 
1 Barriers to recycling: a review of evidence since 2008 (2014) Waste and Resources Action Programme. 
2 Household waste and recycling research report (2016) Ipsos Social Research Institute. 
3 Census of population and housing (2016) Australian Bureau of Statistics.  
4 Path to Half - Sustainability Victoria 2021 
5 City of Melbourne Waste and Resource Recovery Strategy 2030   
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developed based on MRA’s waste collection and processing operations understanding specific to MUDs and 
the Council data already available. 

MRA engaged directly with building owners and management representatives to consolidate information on 
building waste infrastructure and collections to update the existing Council databases. The information was 
collated into an overall High-Rise Buildings Database (HRDB) which has been separately provided to 
CoM/CoPP. A summary of the database results is presented in Section 2.2. 

1.2.2 Task 2 Options Review 

Upon completion of the High Rise Buildings Database, MRA reviewed the information collated along with 
council-provided information, MRA knowledge and publicly available references for Food Waste systems. A 
range of on-site FOGO collection and processing options are presented, classified in terms of performance, 
recovery potential, barriers, logistics, on-site management requirements and risks.  

The review includes the user experience, scalability and suitability of a range of available systems for on-site 
use in high-rise buildings. A number of case studies are presented to demonstrate success or otherwise of 
the implementation of several Options. 

1.2.3 Site Visits 

Several site visits were undertaken by MRA to buildings that had expressed an interest in a trial of FO 
collections. The objective of the visits was to assess existing infrastructure in detail and to determine typical 
options suitability for implementation, either as a trial or long-term. 

1.2.4 Task 3 Option Recommendations 

MRA developed a shortlist of service roll out options for consideration that are most closely aligned with 
Councils’ objectives, considering barriers and opportunities as identified in the HRDB. These options are 
intended to provide the greatest cost benefit ratio (in accordance with CoM/CoPP priorities and objectives), 
manageable risk and/or are of specific interest to CoM/CoPP. 

1.3 Challenges of this Study 
A key challenge to deliver an analysis of “typical” buildings across the LGAs was to obtain sufficient 
information from a broad database of building managers about their waste management.  

22 November 2021 Questionnaires sent by email to 300 buildings 

3 December 2021 17 responses received, followup email sent 

16 December 2021 8 responses received 

13 January 2022 Same questionnaire emailed to updated address list 

21 January 2022 11 responses received 

24 January 2022 8 responses obtained by phone 

   Total 44 responses used for data analysis 

9 March 2022  7 buildings added via response to separate CoM project – included for site visits only 

   Total 51 responses 
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Follow-up phone calls with potential respondees that had not returned surveys indicated that for a majority 
of the buildings either (a) the contacts were not relevant (e.g. addressed to a receptionist or non-waste 
coordination persons), or (b) the questionnaire was not considered important to the building owners. 
Additionally it is assumed that COVID related restrictions at the time of the survey impacted the perceived 
importance and therefore the number of responses. 

MRA considers that a greater number of responses to the survey would have given increased granularity for 
an accurate characterisation of “typical” building types per LGA for this Feasibility Study.  

This study therefore includes information from all 51 buildings that provided responses to the survey and 
assumes that these buildings are representative for implementation of FO collections and processing by CoM 
and CoPP. 

COVID related restrictions on visits to premises were activated during the period of the survey, therefore the 
site visits were completed in the week 17 to 24 March, 2022. Additionally, the duration of the study has been 
significantly extended to obtain information required to complete the HRDB and therefore some elements 
of the Scope (Assumptions Report and the Consolidated Cost Modelling) have not been completed in this 
Report. 

1.4 Next Steps 
MRA recommends that the following Tasks are required to complete further Scope of the study: 

Recommendation 1 - Financial modelling 

In this study MRA has analysed the costs and benefits of the identified FOGO collection service options using 
a simple comparison for typical FO waste volume requirements. A Consolidated Cost Model (CCM) would 
provide a higher level of confidence in an individual solution being selected for trial in the next phase of the 
implementation of FO collection/processing. The CCM allows for up to 3 building categories to be assessed 
for up to 3 options each. A Multi Criteria Analysis (MCA) completes the analysis by comparing the CCM 
quantitative assessment results and a qualitative assessment of all options. The MCA assesses the quadruple 
bottom line (governance, economic, social and environmental) in order to identify the optimal service make-
up for each building type. 
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2 Current Waste Performance in MUDs 
As the demand for high density housing increases as the population grows, improved recovery of resources 
in MUDs is needed to ensure waste is diverted from landfill and resource recovery targets are met. To 
effectively implement actions and programs to improve resource recovery for streams such as problem waste 
and food waste, the following areas need to be identified and understood: current resource recovery 
performance and material flows; the barriers to resource recovery; and characteristics of high performing 
alternative waste schemes in MUDs.  

2.1 Resource Recovery Performance  
Key results from recent MRA audits of MUDs (not high-rise) and SUDs include overall statistically significant 
variations in general between resource recovery in MUDs versus SUDs: 

• A higher contamination rate was found in MUDs; 

• A lower resource recovery rate for recyclables was found for MUDs; and 

• A lower kerbside diversion rate was found for MUDs.  

While relevant for recycling only, these results provide an illustration of the challenges faced by owners of 
high-rise (Multi-Unit Dwelling) buildings. Audit results from other sources (NSW 2020) reveal that MUD 
residents typically dispose of a higher proportion of recyclables in their general waste bin than SUD residents, 
shown by a lower resource recovery rate. Furthermore, MUD residents are storing recyclables in non-
recyclable plastic bags and disposing of them in the recycling bin contributing to a higher contamination rate 
in MUDs compared to SUDs. 

These results reveal the challenge of effective waste management and resource recovery in MUDs and 
demonstrate the need for improved resource recovery and reduced contamination. Audit data for high-rise 
MUDs in overseas local councils provides anecdotal evidence supporting these results6 7 8.  

2.2 High Rise Building Database 
The High-Rise Building Database (HRDB) is presented in a separate MSExcel file. This section provides a high-
level analysis of the results of the survey. 

A total of 44 completed survey responses were returned between November 2021 and January 2022. As 
shown in Figure 1, one quarter of the questionnaires received were from buildings in the CoPP LGA (12 survey 
responses). The remaining three quarters (32 completed questionnaires) are representative of buildings in 
the CoM LGA.  

 
6 Waste in Tall Buildings Study, London (2018) Eunomia Research & Consulting.  
7 Making recycling work for people in flats (2020) Resource London.  
8 Waste Management and Recycling in Multi-unit Developments: Better Practice Guide (2019) Sustainability Victoria.  
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Figure 1: Number of survey responses received 

Figure 2 represents the distribution of buildings analysed by number of stories. As shown in the chart, 3 
survey responses containing information for buildings of less than 6 floors were received. These are 
considered outside of the project’s scope.  

The majority of buildings (59%) had between 6 and 20 floors, while the remaining fraction (34%) had 20 levels 
or more. The mean was 21 levels, with standard deviation of 18.4. This gives a 95% confidence interval of 
between 15 and 26 levels. 

 

 
Figure 2: Distribution of number of buildings by level range 

The analysis of internal waste collection method shows that the majority of buildings (56% of the total) have 
a single waste chute system for the collection of general waste from each level and separate bin collection 
for the recycling stream. Another 27% of MUDs do not have a chute system and waste is delivered by hand 
to the bins. 15% of buildings have a dual waste chute for collection of general waste and recycling and only 
one building in the analysis has a single waste chute system with diverter.  
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Percentage of buildings by internal waste configuration type is depicted in Figure 3.  

 

Figure 3: Percentage of buildings by internal waste collection method 

It can be noted that more complex waste collection systems, such as dual waste chute systems and single 
waste chutes with diverter, are prevalent in taller buildings. Figure 4 shows the internal waste collection 
method by building level range.  

Figure 4: Internal waste collection method by building level range 
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It is important to note that from the responses received, most MUDs had additional waste infrastructure in 
place in addition to requirements of current collection contracts. Additional waste infrastructure adopted by 
MUDs include systems for collection of cardboard and glass, e-waste collection, charity bins on site, and 
waste compactors. Only two buildings had existing FO waste collection, one of these was through a 
commercial operation, the other as part of a recent trial by Council (Dorcas St, South Melbourne). Detail of 
number of buildings with additional waste systems by infrastructure type is shown in Table 1. 

 

 
Figure 5: percentage of buildings that adopted additional waste infrastructure 

 

 Number of 
buildings 

% 

Cardboard 14 34% 

Glass 7 17% 

Charity bin 12 29% 

E-waste 10 24% 

Compactor 6 15% 

Food Waste 
Collection 

2 5% 

Table 1: Number of buildings with additional waste infrastructure by infrastructure type 
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2.3 Building Interest in FO Trial 
The level of interest in a FO trial by LGA was ascertained from the survey and is presented in Figure 6.  In 
general, respondents were not prepared to adopt new systems (49% of survey received). This outcome is 
probably explained by the fact that a large proportion of building managers were from MUDs that relied on 
manual systems to move waste. Any additional requirement that would result in an increase of time and 
effort to collect and move the waste did not seem to be a welcome change. This is perceived to be a particular 
issue with the impacts of COVID and related employment and other changes being experienced by building 
management and residents. However, within the 26% of respondents interested in a FO trial, several 
enthusiastic answers were recorded, including details of proposed food collection infrastructure that would 
be welcomed.  

 

 
Figure 6: Interest in FO trial by LGA 

2.4 Material Flows in MUDs 
Ongoing auditing is useful to track flow of materials and identify challenges and issues specific to the LGA 
which can then be targeted. Audits are also useful to measure performance in response to changes in waste 
services, education and communication strategies. Figure 7 displays the current and potential material flows 
for MUDs. Currently, consumption of food and products results in waste being generated in MUDs and 
source-separated into general waste (red-lid bin) and recycling (yellow-lid bin) either within the household 
or at the bin storage area. This waste is collected and transported to landfill and/or a Materials Recycling 
Facility (MRF). Bulky and problem waste, such as e-waste and textiles, are separated and collected by some 
MUDs but this is not standard across councils. There were 2 FOGO collections from 51 MUDs surveyed. After 
sorting, recovered recyclables are exported overseas or locally remanufactured into new products. The 
potential material flows are achievable through the incorporation of services, actions and programs 
discussed in this study such as collection of food waste, bulky and problem waste, and communication of 
best practice resource recovery to residents. 
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Figure 7 Current and potential material flows for MUDs (MRA 2020) 

2.5 Barriers to Resource Recovery in MUDs 
The barriers to effective resource recovery in MUDs need to be identified and understood to improve 
resource recovery performance. Based on studies performed in NSW9, ACT10 and Britain11 12, barriers include:   

• Situational barriers, including distance to bins, lack of adequate space and confusing facilities and 
services, see Figure 8; 

• Behavioural barriers, including perceived inconvenience; 

• Attitude barriers, including the lack of responsibility with communal bin systems; and 

• Knowledge barriers, including inadequate knowledge as observed amongst transient populations 
(renters) as well as with Culturally and Linguistically Diverse (CALD) populations.  

Inadequate storage and sorting space for recyclables, both in the bin storage area and within individual 
apartments, is a prevalent issue in MUDs. With the pressure to maximise floor space, developers may see 
increasing the waste storage space for FO bins as lost financial opportunity, reducing their motivation to plan 
adequate bin space in new developments13. This reduces capacity to store adequate bins for different waste 
streams and may result in residents putting waste in the wrong bin, contributing to contamination14.  

 
9 Household waste and recycling research report (2016) Ipsos Social Research Institute. 
10 Study of recycling in high density dwellings (2012) Hyder.  
11 Recycling in real life: Ethnographic research with residents of purpose-built flats in London (2020) Resource London.  
12 Barriers to recycling: a review of evidence since 2008 (2014) Waste and Resources Action Programme. 
13 Residential Apartments Sustainability Plan (2015) City of Sydney.  
14 Waste in Tall Buildings Study (2018) Eunomia Research & Consulting. 
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Figure 8 Bin storage area with helpful signage but confusing coloured bin system (Source: City of Melbourne) 

Qualitative evidence from the Household Waste and Recycling Research Report indicates that a lack of in-
home space was the primary reason for not keeping a separate container to store recyclables and this was 
more common for those living in MUDs than SUDs15. Without space to separately store recycling material, 
residents may resort to disposing of material in their general waste bin or storing it in non-recyclable plastic 
bags and contaminating the recycling bin. These behaviours may account for the lower recycling recovery 
rate and higher contamination rate found in MUDs16.  

The report also found that MUDs recorded a longer average time taken to get to the bin storage area. This 
time increased significantly for high-density developments: one to three storey MUDs reported an average 
of 46 seconds longer than SUDs and four or more storey MUDs reported an average of 67 seconds longer. 
With inadequate space to store recyclables and a longer distance to travel to dispose of them, MUD residents 
are more likely to perceive recycling and food waste disposal as a higher level of effort (46%) compared to 
SUD residents (39%). Similarly, an ACT report found that high-rise MUDs recycle less than low-rise MUDs and 
attributed this to the barriers of longer time taken and perceptions of additional effort17.  

Another commonly reported barrier to good alternative waste disposal behaviour is the lack of responsibility 
in communal bin systems. With waste chutes and communal bin rooms, the high number of residents using 
the system makes it difficult to trace the contamination back to the offender leading to a lack of social 
pressure to use systems correctly. This issue is exacerbated in communal bin rooms where contamination 
caused by other residents is visible and can act as inadvertent reinforcement of bad waste behaviour; 
demotivating people doing the right thing12.  

The transient nature (renting residents) and the cultural and linguistic diversity of residents living in MUDs is 
dependent on the area. While CALD populations often display a commitment to waste diversion that is similar 
to, or exceeding, the non-CALD population, they can present gaps in know-how and understanding to 
undertake correct recycling practices18. Similar assumptions can be applied to transient populations (renters) 
who may move between dwellings and areas with different recycling practices. 

 
15 Household Waste and Recycling Research Report (2016) Ipsos Social Research Institute 
16 SSROC Kerbside Waste Audit Regional Report (2019), A.Prince Consulting. 
17 Study of recycling in high density dwellings (2012) Hyder. 
18 Engaging with diverse communities on waste, resource recovery and litter (2017) Metropolitan Waste and Resource Recovery 
Group.  
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2.6 Characteristics of High Performing MUD Waste Schemes 
A British organisation, Waste & Resources Action Programme (WRAP), states that the common 
characteristics of high performing waste diversion schemes in MUDs from around the world include19: 

• Bin storage areas with adequate space and a convenient location for separation and storage of both 
general waste, organics and recycling, see Figure 9. Adequate storage capacity of bins is important 
to avoid materials being placed in the incorrect stream due to lack of bin space;  

• A system that encourages a sense of personal responsibility for correct separation of waste and use 
of the service. E.g. use of smart bins to link individual/household to use of service and/or monitoring 
such as CCTV or by a building caretaker. Monitoring of bins helps to avoid inadvertent reinforcement 
of bad waste diversion behaviours, e.g. when a resident sees a contaminant in a bin and changes 
their behaviour to match;  

• A building caretaker with a clear understanding of 
the waste management system who engages 
regularly with residents, especially new tenants; 

• Positive visual amenity such as well-lit, well-
maintained bin storage areas; 

• Communication programs and signage educating 
residents about waste management services 
should be clear and suitable for CALD populations 
to encourage good waste diversion behaviours; 

• Freehold/leasehold and rental conditions that 
include clear obligations for residents to correctly 
follow the waste management system;  

• Waste management systems within MUDs should be flexible to adapt to changing legislation and 
contracts; and 

• Collection and reporting of waste information to identify performance issues and evaluate impacts 
of additional interventions.  

The characteristics as described above can be related directly to a bin-based FOGO collection service as 
envisaged for the LGAs in this study. 

2.7 Greenhouse Gas Savings from Implementation of Food Organics Diversion 
For the MUD populations of CoM and CoPP the overall benefit of diverting FO from landfill can be estimated 
using standard NGER methodology (refer Appendix B). 

An estimate was obtained of the total FO volume for MUDs residents in CoM and CoPP, based on current 
percentages of MUD residents, the number of residents per household and the estimated FO volume per 
household (from recent MSW audit results defining FO content). 

Assumptions  

1) Ignoring transport emissions  

 
19 Waste in Tall Buildings Study (2018), Eunomia Research & Consulting.  

Figure 9 Well-maintained, well-lit bin storage area 
with adequate bin storage for general and recycling 
waste and clear signage (Source: City of Melbourne) 



 

 

 

Food Organics Feasibility Study for High Rise Buildings 22 

 

2) Apply a factor of 50% methane escaping prior to capping of landfill 

 
Emissions from landfill are:  
 

A = (B×D) + C×(1-D) 
Where: 

A = The CO2e emission factor of a tonne of council FO waste sent to a metropolitan landfill; 
B = The CO2e emission factor generated from a tonne of FO waste disposed in landfill in the 
absence of a landfill gas capture system; 
C = The CO2e emission generated from a tonne of FO waste disposed in landfill if 100% of gas is 
captured and combusted through a gas capture system; and 
D = The landfill gas capture efficiency of Victorian landfills (45%, but for this calculation we use 
50%)  
 

Results 

Utilising the National Greenhouse and Energy Reporting (NGER) Solid Waste Emissions Calculator MRA 
produced the following CO2e emission factors: 

B = 1.890 

C = 0.143 (estimate only with a value for MSW which is most likely lower than that of FO) 

By inserting these in the calculation A = (B×D) + C×(1-D) the resulting CO2e emission factor for FO in a 
Metropolitan Melbourne landfill is:  

A = 0.778 t-CO2e/tonne of council waste. 

CO2e if sent to landfill = 14,000* (1.89*0.5-0.143*0.5) = 14000*1.0165 = 14231 t CO2e 
CO2e emissions from processing at an external composting facility (worst case)  = 785.4 t CO2e 
 
Net CO2e from diverting 14,000t of FO   =  14231  -  785.4 

=  13,445.6  tonnes CO2e saved 

 
A typical passenger vehicle emits about 4.6 metric tons of carbon dioxide per year (NSW EPA). 

Hence this saving equates to taking 13,450/4.6 = almost 3,000 cars off the road per annum. 
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3 Current Food Waste Management & Options 
In 2019-20, a total of 1.5 million tonnes of organic waste material was sent to landfill in Victoria20. Once sent 
to landfill, organic food waste breaks down in the absence of oxygen and is one of the largest sources of 
methane pollution in landfill. With an alternative food waste management system, as well as food waste 
avoidance programs, there is great potential to reduce the quantity and/or frequency of general waste 
services, decreasing costs associated with landfill disposal as well as minimising the Council’s environmental 
footprint.  

This section discusses food waste management systems in Australia and overseas, including the design and 
planning of new developments, bin storage systems and collection considerations for different types of waste 
streams, in existing MUDs and new developments.  

3.1 Food Waste Systems Overview 
Food waste systems generally have the objective of providing an alternative pathway for food waste than to 
landfill, that generates a safe benefit to the community from the organic content while at the same time 
saving landfill space and eliminating Greenhouse gases from being generated from that waste. 

Many different options for the management of food waste in MUDs exist in Australia and overseas including 
onsite composting and worm farms, onsite processing units, community composting and collection services. 
The advantages and disadvantages of these options are presented in Table 2. Recommended Options are 
presented in Section 4 followed by case studies for each Option. 

Table 2 Food waste management options 

Food waste 
Systems 

Advantages Disadvantages 

Onsite communal 
composting or 
worm farming 

• Creates nutrient-rich compost and 
worm juice (worm farming only). 
Can be used for pot plants and 
gardens within MUD 

• Sense of community 
connectedness between dwellers 

• Processes kitchen scraps (fruit, 
vegetables, cardboard, paper and 
paper towels)  

• Garden organics suitable for 
composting 

• Worm farm can be set up in 
basements, carparks, balconies and 
service areas 

• Does not consume electricity 

• Requires resident 
workshops/education 

• Requires communal space 

• Requirements vary depending on size 
of worm farm, number of participants 
and their eating habits 

• Risk of odour and rodents/disease if 
not maintained properly 

• Requires a caretaker or worm 
farm/compost ‘champion’ to monitor 
worm farm 

• Cannot process small bones, meat, 
dairy, seafood and some fruits and 
vegetables such as onions, citrus, 
capsicum 

 
20 Recycling Victoria: A New Economy (2020) DELWP. 
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Food waste 
Systems 

Advantages Disadvantages 

Onsite processing 
units  

• Decompose or dehydrate food 
waste in a short period, typically 
24hrs or less, by actively heating 
and mixing the waste in the 
presence of air.  

• Can process all food: small bones, 
meat, dairy, fish, bread, pasta 

• Cannot process paper or cardboard 

• May pose human health and odour 
risks 

• High capital costs compared to 
compost and in-sink options 

• Output can contain pathogens that 
may multiply when applied to land 

• Consumes electricity 

• Requires education 

Community 
composting 

• Suitable for dwellings with no 
communal space for onsite 
composting  

• No building caretaker or volunteer 
resident needed to maintain 
compost 

• Sense of community 
connectedness  

• Processes kitchen scraps (fruit, 
vegetables, cardboard, paper and 
paper towels) and garden organics 

• Low cost option 

• Cannot process small bones, meat, 
dairy, seafood and some fruits and 
vegetables such as onions, citrus, 
capsicum 

• Residents required to transport food 
waste to the local composting hub or 
a collection point 

• Potentially high contamination rates  
 

Food waste 
collection services  

• Accepts all food products 
(including meat and bones), animal 
wastes, soiled paper packaging, 
towels and plates, plants, soil, 
nappies and sanitary pads 

• No onsite caretaker needed 

• Co-collection of Food Organics and 
Garden Organics (FOGO) allows no 
changes to be made to collection 
services, where garden organics 
are already collected 

• Highly dependent on resident 
engagement 

• Potentially higher contamination rates  

• Requires significant resident 
education 

• Increased vehicle traffic for collections 
together with associated risks and 
environmental impacts 

 

High-rise buildings consist of six or more storeys with lifts (for the purpose of this study). Best practice is for 
separation and storage of waste to be convenient and accessible on each floor of the development, 
eliminating the need for residents to travel up and down floors21. Bin storage areas on each floor can be in 
the form of a room or cupboard containing the allocated bins and other storage options for problem waste. 
The advantages and disadvantages of waste storage options are displayed in Table 3.  

 

 
21 Waste Management and Recycling in Multi-unit Developments: Better Practice Guide (2019) Sustainability Victoria. 
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Table 3 Waste storage options for medium-rise and high-rise MUDs as per the Sustainability Victoria and NSW EPA guidelines 

Option Advantages Disadvantages Considerations 

Single-
chute 
system 
with 
diverter 

• Diverter chute saves 
space within the 
chute shaft 
compared to a dual 
chute system 

• Replaces the need 
for bin storage areas 
on each floor 

• Minimises bin 
movement through 
the building and 
management by 
caretaker 

• Difficult to monitor 
contamination  

• Caretaker needed to 
swap full bins in chute 
room 

• Difficult to retrofit 

• Blockages can cause 
dumping of waste in 
corridor 

• Requires regular 
maintenance due to 
blockages 

• Residents may be less 
committed to sorting 
food waste or recyclables 
if they think it ends up in 
the same location 

• High risk of glass 
breakage  

• Delays experienced in 
high-rise buildings 

• Difficult to recycle 
organics 

• Further storage areas needed 
for food waste bins and other 
problem waste 

• Automatic bin rotation 
systems available for use 
under chute 

• Compactor bins under waste 
chute outlet ideal (approval 
from council required) 

• Compactor bins not 
recommended for recyclable 
material as it breaks glass and 
contaminates paper and 
cardboard 

• Not recommended for 
developments of >10 storeys 
as the system locks when in 
use which leads to excessive 
delay when many residents try 
to use the system at the same 
time 

• Alternative system will be 
required for glass recyclables 

Dual-
chute 
system 
for waste 
and 
recycling 

• Replaces the need 
for bin storage areas 
on each floor 

• Minimises bin 
movement through 
the building and 
management by 
caretaker 

• Difficult to monitor 
contamination  

• Caretaker needed to 
swap full bins in chute 
room 

• Difficult to retrofit 

• Blockages can cause 
dumping of waste in 
corridor 

• Requires regular 
maintenance due to 
blockages 

• High risk of glass 
breakage  

• Difficult to recycle 
organics 

• Further storage areas needed 
for bulky waste and other 
problem waste 

• Automatic bin rotation 
systems available for use 
under chute 

• Compactor bins under waste 
chute outlet ideal (approval 
from council required) 

• Compactor bins not 
recommended for recyclable 
material as it breaks glass and 
contaminates paper and 
cardboard 

• Alternative system required 
for glass recyclables 
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Option Advantages Disadvantages Considerations 

Single 
chute-
system 
for waste 
with bin 
storage 
for 
recycling 
(and 
possibly 
organics) 
on each 
floor 

• Caretaker can 
monitor recycling 
contamination on 
each floor to identify 
problem residents 

• Reduced breakage of 
glass 

• Caretaker needed to 
swap full bins in chute 
room 

• Caretaker responsible for 
monitoring bin fullness 
on each floor and 
transferring bins to 
communal storage area 

• Difficult to retrofit 

• Blockages can cause 
dumping of waste in bin 
storage area/corridor 

• Requires regular 
maintenance due to 
blockages 

• Requires space for bin 
storage on each floor 

• Further storage areas needed 
for bulky waste and other 
problem waste 

• Compactor bins under waste 
chute outlet ideal to save 
space. Approval from council 
required 

 

Bin 
storage 
areas on 
each 
floor  

• Caretaker can 
monitor recycling 
contamination on 
each floor to identify 
problem residents 

• Reduced breakage of 
glass 

• Can be located 
anywhere on each 
floor (not restricted 
by chute location)  

• Greater flexibility to 
accommodate 
changes in waste 
collection 

• Caretaker responsible for 
monitoring bin fullness 
on each floor and 
transferring bins to 
communal storage area 

• Adequate storage space 
needed on each floor 

• Requires space for bin 
storage on each floor 

• Further storage areas needed 
for bulky waste and other 
problem waste 

• Bins can be serviced at 
kerbside or onsite 

• A hydraulic or gas strut bin 
lifter may be required to 
transfer waste into bulk bins 
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Option Advantages Disadvantages Considerations 

Automat-
ed waste 
collection 
system 
(AWCS) 

• Economies of scale: 
increased waste 
storage capacity and 
collection efficiency 

• Can accept food 
organics 

• Reduced manual 
handling - improves 
WHS 

• Opportunity to 
showcase innovation 
in sustainability 

• Reduction of noise, 
traffic congestion 
odour and vermin  

• Increased visual 
amenity 

• Expensive to install 

• Requires underground 
pipe network 

• Requires on-call 
caretaker/maintenance  

• Glass can only be 
collected in limited 
quantities 

• Bulky items can jam chute 
however blockages aren’t 
common and are easily 
fixed 

• Cost-benefit analysis 
recommended 

• Education to residents and 
caretakers required 

• Should include storage options 
for bulky waste and other 
problem waste 

• Also suitable for hospitals 

• Pipeline can be installed in 
stages and retrofit into 
buildings 

• Potential to link multiple 
developments in a communal 
area 
 

 

3.2 Choosing a Food Waste System 
There are a range of different considerations when choosing a food waste recycling system22: 

• What type of food waste is generated; 

• How much food waste is generated;  

• Infrastructure and Operational requirements (e.g. integration with existing infrastructure or need for 
changes, floor space and access, storage, energy and output disposal needs); 

• Permits and approvals required; 

• Building cleaning and management staff training and occupational health and safety (OHS), and if 
relevant, education of residents; 

• Where the collected waste will go (e.g. commercial composting facility or landfill); 

• Where the food waste is processed onsite, how will it be managed (e.g. direct to garden beds, 
commercial composting facility, wastewater treatment plant, offer to community); and  

• Cost to rent or purchase and operate an on-site system compared to landfill disposal or a Council or 
commercial food collection service. 

The information contained in Sections 4 (Options analysis) and 7 (Food Waste Recovery) of this study provide 
the basis for system selection per the above considerations. 

 
22 Adapted from MWRRG Food Waste Recycling for Business Guide – September 2021 
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3.3 Implementation of a Food Waste System 
Surveying of MUD residents in the LGA is recommended before implementation of a food waste system to 
determine the engagement of residents in actively separating food waste. Residents or Owners Committees 
are important groups to engage with, as these representatives have the backing of residents and can assist 
in decision-making when it comes to costs and benefits. 

A pilot trial can then be executed in MUDs identified as being highly engaged. Trials are useful to identify 
local issues and knowledge gaps and to fine tune components of the systems such as education, 
communication and infrastructure23. The following performance data should be collected during the trial:  

• Participation rate; 

• Diversion rate; 

• Contamination rate; 

• Resident attitudes and satisfaction. 

A detailed cost-benefit analysis should be undertaken using post-trial data for accurate estimation of 
volumes, contamination rates and overall engagement. Key to this process will be sourcing of accurate CAPEX 
and OPEX information from equipment suppliers and installers, alongside visits to existing installations to 
observe first-hand the systems in operation. A review of education and residents’ knowledge and 
participation in both the trial and future implementation processes should round out the data collection for 
the optimal system to be implemented. 

For a comprehensive review of design considerations and implementation pathway for MUD food waste 
systems refer to the Sustainability Victoria Waste Management and Recycling in Multi-unit Developments 
Better Practice Guide (2019) – Appendix 4. 

 
23 Food and Garden Organics: Best Practice Collection Manual (2012) Hyder Consulting.  
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4 Options for Food Organics Collection and Processing 

4.1 OPTION 1 – Co-location of waste streams 
The options in Table 3 follow best practice guidance of co-locating waste streams to ensure food waste and 
recycling systems are equally as accessible and convenient to use as general waste systems24. Co-location is 
associated with a greater recovery and reduced contamination of food waste and recyclables compared to 
separate storage locations for general waste and food waste/recycling streams.  

Co-location requires careful assessment of bin room areas and the potential for multiple bin types to be used 
effectively and efficiently. The likelihood of FO putrefaction and generation of liquids and odours requires 
similar management of FO storage and collection to that of garbage storage and collection. 

4.1.1 Waste Co-Location Case Study - The Parks Apartments, Melbourne 

This development comprises 135 residential units on 15 floors, with a rubbish chute on each floor for general 
waste. To dispose of recycling waste, residents previously had to travel to the basement. Through the 
introduction of small recycling bins on each floor, there was a five-fold increase in recycling volume due to 
the co-locating of waste streams25. Recycling and contamination rates, before and after the change, were not 
reported. 

4.1.2 Waste Co-Location Case Study – UK MUDs 

WRAP researched various MUD recycling schemes and found that residents without a chute for residual 
waste recycled an average of 2kg/household/week compared to residents with a residual waste chute who 
recycled an average of 1.24kg/household/week. Residents recycled more without a residual waste chute as 
they were required to transfer both their residual waste and recycling waste to the same location. Residents 
with a residual waste chute were required to transfer their recycling waste to a separate location to residual 
waste which requires more effort and is perceived as inconvenient.  

The benefits of co-location of recycling collections in these Case Studies may be extrapolated for food waste 
collections. Therefore chute systems should present an equal capacity for FO collections – whether it is via 
diverter chute operations or bin storage for FO near the chute door on each floor – so that equal access 
prompts residents to maximise FO separation and the likelihood of contamination is reduced.  

Co-location of bin systems at a central access point (eg near car park or basement access for residents such 
as bicycle storage) is a viable option when access is available and frequent enough for residents to deposit 
containers or bags in an appropriate FO bin.  

4.2 OPTION 2 – Diverter Chute Systems 
Chute systems include a material transport duct that joins each floor with a receiving system in a lower floor 
(basement, carpark or ground level) that discharges into two or more waste bins, by means of a diverter. 
Chute systems are normally fully enclosed, with self-sealing doors at each level. In Australia, chute systems 
are required to be enclosed in a fire-rated shaft and fitted with sprinklers. 

 
24 Waste in Tall Buildings Study (2018) Eunomia Research & Consulting. 
25 http://greenstrata.com.au/case/recycling-park-apartments) 

http://greenstrata.com.au/case/recycling-park-apartments
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There is little data available on the performance of chute systems and waste management systems in high-
rise MUDs in Australia and overseas26. While chutes are recommended for developments comprising more 
than five storeys due to the increased ease of disposal for residents and reduced bin movements required by 
building caretakers, there is anecdotal evidence suggesting chute systems are problematic. A common issue 
involves bin liners tearing open leading to food and grease waste build up on the inside of the chute27. This 
results in issues relating to odour, vermin and air-borne disease as well as increased chance of blockages as 
dry waste material adheres to this material. Furthermore, chute systems have limited suitability for 
recyclables as broken glass is a high risk which can contaminate the recycling waste stream and cardboard, 
such as pizza boxes, easily become stuck in the chute28. Some guidelines do recommend cylindrical chutes to 
reduce blockages. 

4.2.1 Case Study – WSROC 

The Western Sydney Regional Organisation of Councils (WSROC) describes a chute diverter system installed 
at the Orchard Park development at Wolli Creek, see Figure 1029. The development consists of 156 dwellings 
over 10 levels with a ground level chute room. The two separate 1100 litre general waste and recycling bins 
are monitored hourly on weekdays and removed manually once full. Within the first month, there were four 
blockages resulting in residents dumping waste near the chute door. Multi-lingual signage with more images 
was installed and only one blockage was reported in the 3rd month. Recycling and contamination rates were 
not reported. 

4.3 OPTION 3 – Single Chute Systems 
Single chute systems allow the transfer of waste from all floors to a centralised location at the bottom of the 
building, in the carpark, a dedicated area, or basement. As there is only one chute, the option is to dedicate 
it to one stream only, requiring residents or the caretaker to move the other streams manually to a location, 

 
26 http://www.wrapni.org.uk/content/recycling-collections-flats-chute-recycling-schemes 
27 Multiple Dwelling Waste Management Plan Guidelines (2014) WALGA. 
28 Waste Management Planning Advice for Flatted Properties – Case Studies (2014) SOENECS & BPP Consulting.  
29 Waste Fact Sheet: Chute Diverter Systems (2018) WSROC  

Figure 10 Diverter chute system (left); and central bin storage area with bulk bins (right) (Source: WSROC) 

http://www.wrapni.org.uk/content/recycling-collections-flats-chute-recycling-schemes
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or to select a certain day to allow use of the chute for a different stream. This requires the need to exchange 
bins at the bottom of the chute and to have residents follow the selected schedule. Main issues are possible 
cross-contamination and lower rates of separation. 

4.3.1 Case Study – Tower and Court Buildings, Sydney 

A high-rise MUD complex in the City of Sydney consists of two buildings called the Tower and the Court30. 
The Tower building consists of 18 floors with a total of 60 units. A general waste chute services the building 
with a large bulk bin under the chute in the basement, see Figure 11. Residents are required to take recycling 
materials into the communal waste storage room located in the basement of the Court building. The Court 
building consists of 10 floors with a total of 101 units, serviced with a general waste chute and two recycling 
crates on each floor. The communal waste storage area contains bulk bins for general waste, MGBs for 
recycling and space for large bulky items to be stored before collection by Council. A caretaker is responsible 
for transferring the recycling material from the crates to the MGBs in the basement. Educational posters and 
signage are displayed on walls and on bins and new residents receive education material on how to use the 
waste system. The recycling and contamination performance of the two different systems were not reported. 

4.4 OPTION 4 – Alternative Chute Systems 
For MUDs with single chute systems and inadequate storage space for recycling on each floor, a solution is 
to alternate the use of the chute with both waste streams31.  

4.4.1 Case Study – Tamworth Borough, UK 

A new waste strategy committed Tamworth Borough Council in the United Kingdom to provide MUDs with 
communal waste storage facilities. However, for six high-rise MUDs, there was no suitable space at ground 
level for a waste storage area. Each of the six MUDs were approximately 13 storeys high with 60 units and 
one waste chute accessible at every floor. Residents were consulted via mail and a meeting and a timed chute 
recycling scheme was agreed upon as the best option to manage recycling in the buildings. The waste chute 
would be available for recycling disposal for a 24-hour period each week, between 7am on Monday and 7am 
on Tuesday. The 1100L bulk bins at the base of the chute would be exchanged by collection crews before and 

 
30 Case study – better practice guide for waste management in multi-unit dwellings (2008) Department of Environment and Climate 
Change NSW. 
31 Tamworth Borough Council: Recycling collection for flats (2012) WRAP. 

Figure 11 Bulk bin under the single waste chute (left); recycling MGBs in the communal waste storage room (middle); recycling 
container under the waste chute on each floor (right) 
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after the allocated time. The timings coincide with the collection schedule for the two waste streams: general 
waste is collected on Monday morning and recycling is collected on Tuesday morning.  

Council informed all residents of the change via a letter and meetings were held with the building caretakers. 
The alternate system was trialled in two of the MUDs and extended to all six once deemed a success after 
three months. Residents used the chute to dispose of recycling material including paper, cans, plastic bottles, 
cardboard, glass bottles and jars. Anecdotal feedback from Tamworth Borough Council indicated that there 
was little contamination of the recyclables and very few chute blockages. Furthermore, residents, collection 
crews and caretakers are happy with the system and Council credits the success to the consultation process 
with residents prior to roll-out of the system.  

4.5 OPTION 5 – Automated Waste Collection Systems 
Automated Waste Collection Systems (AWCSs), such as the Envac system, consist of networks of 
underground pipes and a vacuum system to collect waste from urban areas including MUDs and transfer it 
to a terminal collection station, see Figure 12. Envac originated in Sweden and has over 1,000 underground 
waste transportation installations in operation worldwide. 

 

Figure 12 Schematic of how the Envac system operates in MUDs and public areas (Source: Envac Group) 

 

The Envac system is typically introduced to increase domestic recycling rates. With high capital costs to install 
the system, the operational costs are reported to be significantly lower than kerbside collection costs32. The 
vacuum waste system can be installed in existing waste storage rooms and courtyard areas, see Figure 13, 
reportedly increasing recycling to five times the national average for apartments33. Other benefits of the 
system include saving space on the ground equivalent to approximately 1,116 MGBs.  

 
32 https://medium.com/sidewalk-talk/vacuum-waste-a-tech-whose-time-has-finally-come-f265b4f662cc  
33 https://www.westlondon.com/envac-lifts-wembley-park-recycling-rates/ 

https://medium.com/sidewalk-talk/vacuum-waste-a-tech-whose-time-has-finally-come-f265b4f662cc
https://www.westlondon.com/envac-lifts-wembley-park-recycling-rates/
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It is reported that Melbourne City and the City of Sydney have deemed automated chute collection systems 
to be not cost-effective at this point in time34. 

4.5.1 Case Study - Maroochydore City Council 

The City of Maroochydore is currently installing Australia’s first underground AWCS Envac system in the CBD 
which will consist of a 6.5km system of underground pipes servicing 2,000 residential apartments, as well as 
commercial buildings and public places35. The system will have a waste collection capacity of nine tonnes per 
day for general waste and dry recyclables and will be complete by 2041.  

 

Figure 13 The Envac system servicing MUDs in Barking Riverside, London (Source: Envac Group) 

 

 
34 Study of Recycling in High Density Dwellings (2012) Hyder Consulting. 
35 https://www.envacgroup.com/casestudies/maroochydore-sunshine-coast/  

https://www.envacgroup.com/casestudies/maroochydore-sunshine-coast/
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4.6 OPTION 6 – Onsite Composting/Treatment 
Onsite food waste treatment options can provide a composted 
organic product that can be placed directly on garden beds. This 
option removes some onus on Council collection and processing of 
raw food wastes in a separate facility. However the onus of landfill 
diversion rate and also the cost of operating and maintaining the 
facilities is typically placed on the residents of MUDs. 

In this option, food waste is source-separated in small kitchen caddies 
(Figure 14) or compostable bags for collection in each residential unit 
then consolidated into 240 L bins on each floor or in the waste 
management room adjacent to the food waste unit for processing. 
MRA has reviewed current technologies which could process a 
minimum of 100kg of food waste per day to ensure the technology 
has the capacity to process the estimated food waste generated by 
MUDs in this study. 

MRA has compiled details and pricing for four organic waste recycling 
technologies which can handle the considerable quantity of waste 
expected to be generated in high rise developments. MRA has procured and 
compiled specifications, operational details, scaled drawings and pricing for 
organic waste recycling technologies from the following providers: 

• Pulpmaster; 

• Closed Loop; 

• Eco Guardian; and 

• Global Composting (OSCA & HotRot). 

4.6.1 Pulpmaster 

Pulpmaster offers two different systems 
which process food waste and pump it to a 
tank. When nearing full, the tank is 
collected by a vacuum tanker. The food 
waste slurry is taken to agricultural areas for 
soil injection, aerobic digestion and 
composting.  

The base system is the Pulpmaster 6000 

(Figure 15) which is handloaded with food 
waste from caddies, corn starch bags or 
buckets and then processed. The units are 
leased to the building at $190 per week 
excluding GST. 

 

The second system is the Pulpmaster 6000 Hercules (Figure 16) which includes a bin lifter which can tip 120 
L and 140 L MGBs into the system to be processed. The rental for the Pulpmaster Hercules is $390 per week 
excluding GST.  

Figure 14: Food Waste Caddy 

Figure 15 Pulpmaster 6000 manual load system 
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The disposal fee offered by Pulpmaster (additional to the equipment rental) is calculated for this report at 
approximately $128 per 1,000L. The tanks for the Pulpmaster system generally come in a 2,700 L, 4,000 L or 
6,000 L capacity, and tanks can be stored on site in between collection visits so save costs. Tank rental is 
$25 excluding GST per week for all tank models. Installation cost for tanks is approximately $2,000. 

 

4.6.2 Closed Loop 

Closed Loop recycling units are fully contained, commercial aerobic compositing units that can reduce food 
waste by up to 90% in 24 hours. The Closed Loop CLO100 model can treat up to 200 kg per day of food 
waste except large bones, seafood shells and cooking oil into compost. Food waste is handloaded into the 
Closed Loop system. The power, capacity and space requirements for the CLO100 is summarised below in 
Figure 17. 

Figure 17: Closed Loop CLO100 Summary 

Figure 16: Pulpmaster Hercules Unit with bin lifter 
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The CLO100 model can be purchased outright for $87,000 or rented for $1,370 per month. Collections of 
the dehydrated product can be organised by Closed Loop. The dehydrated product can be applied to 
garden beds directly as an equivalent to an “immature  fertiliser”. 

The Closed Loop system generally requires a responsible trained staff member to monitor and maintain 
inputs and outputs.  

4.6.3 Eco Guardian 

Eco Guardians’ Gaia Recycle food waste recycling units shreds and 
heats the food waste to accelerate the fermentation and dehydration 
process, driving off water for disposal and leaving a dry biomass that is 
only 10-15% of the original volume. The dehydrated product can be 
applied to garden beds directly. 

The GS100 is a fully automated unit that is accessed by residents using 
a fob that identifies the unit holder and the amount of waste deposited 
(data recording is possible). The unit can process 100 kg per day and 
comes with a fixed term service plan for 60 months at $1,670 per 
month. The GC200 unit requires a separate staff member to operate it 
but can process 200 kg per day and a fixed term service plan for 60 
months is $1,490 per month.  

4.6.4 Global Composting (HotRot) 

Global Composting is the Australian 
distributor of the New Zealand made 
HotRot 1206. HotRot 1206 is a continuous, 
flow-through, in-vessel composting system. 
A carbonaceous bulker must be added in 
equal amount to food waste, to generate a 
quality compost for direct addition to 
garden plants.  

Food waste processed through the HotRot 
1206 takes between 10-12 days inside the 
vessel to produce compost and can process 
between 350-500 kg per day. A manual bin 
lifter can be fitted to the HotRot 1206 
system, a fully automated feed hopper can 
also be fitted to the HotRot 1206 system. A 
summary of the requirements and capacity 
of the HotRot 1206 is detailed in Figure 19.  

In general, the compost product produced 
by the HotRot 1206 can be used without 
maturation or curing. The compost output 
will be free of odour but still hot and it is  recommended to cure the product output for approx. 4 weeks in 
a static pile to release the heat and final maturation if the material is going onto sensitive plants. 

Figure 18: Eco Guardian GC200 system 

Figure 19: HotRot 1206 system 
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Initial pricing from Global Composting for the HotRot 1206 systems which includes shipping from New 
Zealand to Melbourne is $195,000 (approx.) outright or $3,440 per month over a 60-month finance 
agreement (there is currently no leasing option available). 

There are currently two HotRot 1206 units installed in NSW, at Sydney University and at Dubbo Zoo. Larger 
5000kg/day plants are installed at Melbourne Zoo and an installation is in progress at City of Greater 
Geelong. 

4.6.5 Onsite Food Waste Systems Summary 

Table 4 On-Site Food Waste Systems Summary 

Make Model Dimensions Description Benefits Cons 

Global 
Composting 

HotRot 2016 
 

7.15m (L) x 
1.4m (W) x 
2.7m (H) (1.6m 
H if exhaust 
pipe removed) 

Processes 300 kg 
per day with 
equal input of 
carbon 
10-14 day 
turnaround 
Aerobic digester 

27kWh energy 
input required 

Produces 
compost for 
direct reuse 
after period of 
maturation. 
Can be fitted 
with bin lifter. 

Use/removal of 
finished 
product. 
Requires 4-6 
weeks 
maturation of 
product. 
Labour required 
to feed unit and 
conduct 
maintenance. 

Pulpmaster #1 PM 6000 PM 6000 
.96m (L) x 
.78 (D) x 
1.23 (H) 
2,700 L Tank 
2.57m (L) x 
1.2m (D) x 
2.08m (H) 
4,000 L Tank 
3.54m (L) x 
1.11 (D) x 
2.05 (H) 

Food maceration 
machine – hand 
loaded. 
Macerated food 
waste pumped to 
tank for pickup 
and recycling 

Waste is taken 
away for reuse. 
Sealed system. 
Clean and 
efficient. 
Multiple tank 
size options. 

Disposal costs. 
Machine and 
tank footprint. 
Handloaded 
only – not 
recommended 
for residents to 
operate. 
 

Pulpmaster #2 Hercules PM Hercules 
3.42m (L) x 
1.25m (D) x 
2.86m (H) 
 
2,700 L Tank 
-per above- 
4,000 L Tank 
-per above- 

Food maceration 
machine – 
120/240 L bin 
lifter model. 
Macerated food 
waste pumped to 
tank for pickup 
and recycling 

Waste is taken 
away for reuse. 
Sealed system. 
Clean and 
efficient. 
No manual 
lifting. 

Disposal costs. 
Machine, tank 
and bin lifter 
footprint. 
Throughput 
only suited to 
larger volumes 
ie commercial. 
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Make Model Dimensions Description Benefits Cons 

Eco Guardians GC200 
 
 
 
GS100 

1.70m W x 
1.23m D x 
1.52m H 
 
1.70m W x 
1.41m D x 
1.74m H 
 

Processes 200 kg 
per day 

 

Processes 
100kg/day 

80-95% 
reduction in 
volume. 
Sealed system. 
Discharge 
containers can 
be removed and 
stored. 

Use/removal of 
finished 
product. 
Higher energy 
consumption. 
Purchase of 
containers 
extra. 

Closed Loop CLO100s: 
200kg/day 

3.040m L x 
1.25m W x 
1.58m H 

Processes 200 kg 
per day. 
24-hour 
turnaround in 
processing, with 
weekly unload. 
Collection option 
is available. 
 

80% reduction 
in volume. 
Uses less energy 
than 
dehydrator. 
Soil improver 
product has 
inoffensive 
odour and can 
be used directly 
on gardens. 

Use/removal of 
finished “partly 
composted 
pasteurised 
product”36 

 

 

4.6.6 Case Study – Onsite Composting and Worm Farms 

An onsite composting trial was conducted by City of Melbourne 
in 2016 in two residential MUDs37. Observations and interviews 
with residents and building managers were utilised to evaluate 
resident engagement and provide recommendations for similar 
initiatives. Fourteen worm farms were installed in the 
underground car park of one building with 150 residential 
apartments, see Figure 20. Participants were provided with a 
kitchen caddy and were required to travel down to the carpark 
to weigh their caddy and empty it into one of the worm farms. 
Maintenance took approximately three hours a week and was 
performed daily by the building manager and twice a week by 
volunteer residents. 

An onsite in-vessel composter with a capacity of 100kg a day 
was installed in the other building with 85 residential 
apartments. Participating residents placed food scraps in white 
bins located on each floor of the car park which were emptied 
into the composter by the building manager each morning, see 

 
36 Exploring In-Vessel Food Waste Processing Units for use in Urban and Regional Settings, Cultivating Community Report, June 2016 
37 Resident engagement with onsite composting in apartment blocks in the City of Melbourne (2016) Christie, B. & Waller, V., 
Swinburne University of Technology.  

Figure 20 Worm farms located in the car park 
(Source Swinburne University of Technology) 
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Figure 21. The company that provided the composter (Closed Loop) were responsible for removing the 
compost from the machine when it was full. 

The trial was well received by residents with overall attitudes being positive and supportive. Participants from 
both buildings reported that clearer information for residents about how to use the system and what food 
scraps were suitable should be provided. Other problems were the smell of the food waste in the kitchen 
caddy and the extra effort involved in separating food scraps and taking them to the right location. The onsite 
composter had fewer restrictions than the worm farm system regarding what food scraps could be added 
and was therefore easier for residents to use.  

The approximate cost of each pilot system was around $10,000 for a four-month period including installation, 
hire and maintenance of the systems. Staff costs to manage the unit were not included in the assessment. It 
is assumed that the outright purchase of the systems and economies of scale associated with composting 
initiatives for large-scale MUDs are likely to provide significant cost savings for Council. 

A similar trial involving onsite worm farms was undertaken in six MUDs in 2016 by the City of Stonnington, 
Victoria, and saw a 14% reduction in food waste sent to landfill38. The success of this trial has resulted in a 
composting program now open to apartment buildings in Stonnington. Participating MUDs are provided with 
discounted worm farms and onsite installation, free workshop for residents, free kitchen caddies and access 
to information and support materials. 

4.7 OPTION 7 – Local Household Food Waste Collection 
This option would require a communal bin system where residents opt into the food waste collection 
service by contacting Council for a food waste bin39. Each household would be provided with a kitchen 
caddy and compostable bin liners which are emptied into the communal food waste bin. The food waste 
bins would be emptied once a week by the council-appointed waste contractor. Food waste collected from 
MUDs may be processed by a local aerobic digester (note CoM and CoPP have no local option at time of 
this study) to generate energy and produce a by-product of liquid soil improver which may be used by 
Council or sold commercially. 

 
38Case Study: Reducing food waste in apartment buildings (2016) City of Stonnington.   
39 Desktop Review of International Food Waste Collection Systems in MUDs (2019) MRA.   

Figure 21 White food scraps bin located in car park (left); and onsite in-vessel composter (right) (Source Swinburne University 
of Technology) 
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4.7.1 Case Study – Bournemouth Food Waste Collection 

In Bournemouth, England, a communal opt in service was established40. In the first two years of food waste 
collections in Bournemouth, over 4,300 tonnes of food waste was collected from both SUDs and MUDs. 
Energy generated by an aerobic digester was able to power the recycling process plus 300 households for 
one year.  

 

Figure 22 Bournemouth MUD residents with kitchen caddy and outside food waste bins (Source Bournemouth Echo) 

4.7.2 Case Study – Barcelona Food Waste Collection 

The Old Quarter of Sarriá in Barcelona, Spain, has implemented a collection service of food waste for all 
households. The system was introduced in multiple stages beginning in October 2017 with information and 
education sessions. A communication campaign began in January 2018 where residents were provided with 
compostable bags, a kitchen caddy, a shared collection bin for the building, an information guide and a fridge 
magnet containing the pick-up schedule. Operations commenced in February 2018 with food waste being 
collected from the doorstep of buildings four times per week. Collection bins contain a chip which provides 
the council with statistical information on how the system is working.  

Approximately 6,000kg of food waste is collected each week. The participation rate for the food waste 
collection service is 84% of the population of Sarriá and the contamination rate is 2%. The success of the 
program has been attributed to the extensive engagement of residents and the multi-stage implementation 
of the system which allowed arising issues to be addressed. 

4.7.3 Case Study – Sydney Food Waste Systems 

Inner West Council in Sydney has undertaken a number of sustainability projects targeting food waste in the 
LGA, including: 

• Food Fix: a food waste avoidance program which utilises face to face engagement and online tools 
to educate residents; 

• The Compost Hut Trial: communal compost huts for food scraps managed in Council reserves, 
suitable for residents without garden space;  

 
40 Desktop Review of International Food Waste Collection Systems in MUDs (2019) MRA.   
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• A FOGO collection service trial targeting 1,056 houses and MUDs in the Marrickville area from 2016-
2019 (low participation rates); 

• A food organics collection service for MUDs in the Leichhardt area.  

The food organics collection service started in the former Leichhardt Council after a successful three-month 
trial was held in 2007 in MUDs of 10 or more units with a communal bin system in Leichhardt Council41. A 
total 248 units participated in the trial and 3,571kg of waste was diverted from landfill. In 2008, the service 
was rolled-out to 216 MUDs (5,126 units), approximately 90% of all MUDs and 24% of all households in the 
LGA. Households were provided with a 240L food waste bin and households were given a kitchen caddy, 
biodegradable bags to last one year, an educational brochure and information sheet.  

After a decline in the volume of food waste collected from 2009 to 2012, the council commissioned a review 
of the food recycling service and a number of recommendations were given to improve participation42. With 
Organics Collections Grant funding provided by the NSW EPA, council implemented the recommendations in 
2014, including: 

• Newly designed kitchen caddies; 

• In-person delivery of kitchen caddies (via doorknocking) and consultation with residents in the early 
evening; 

• Inviting residents to give feedback to council; 

• Quarterly delivery of compostable bags into letterboxes (instead of being left on doorsteps); and 

• Branded signage for noticeboards, lifts and bin rooms, outlining what could go into food bins. 

Following the community engagement and participation campaign, the weight of food organics bins doubled, 
increasing from 6kgs per household in 2014 to 12kgs in 2016. In 2016 and 2017, a total of 106 and 112 tonnes 
of food waste were collected, respectively43. Data regarding contamination and resource recovery was not 
reported.  

The City of Sydney is currently undergoing a food scraps recycling trial which began in July 201944. More than 
6,000 households are involved, including 320 houses and 67 MUDs, and residents are provided with a small 
kitchen caddy, compostable caddy liner bags and a food scraps bin. The program followed a food waste 
avoidance campaign in 2016 and will run for at least 12 months. 
 

 

  

 

 
41 Leichhardt Community Engagement and Participation Plan: Food Recycling in Multi-Unit Dwellings (2014) Institute for Sustainable 
Futures.  
42 Case study: food organics collection in Leichhardt (2018) NSW EPA.  
43 Case Study: Rethinking Food Organics – one size doesn’t fit all (2018) Local Government NSW.  
44 https://www.cityofsydney.nsw.gov.au/live/waste-and-recycling/food-scraps-recycling?SQ_VARIATION_315076=0 

https://www.cityofsydney.nsw.gov.au/live/waste-and-recycling/food-scraps-recycling?SQ_VARIATION_315076=0
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5 Food Waste Option Evaluation – Bins vs On Site 
Across all building size classes, the collection of food waste using the business as usual, or a simple bin 
collection service with kitchen caddies is a similar ongoing cost to implementing on-site food waste 
processing services. 

5.1 Food Waste Recycling Options Cost Assessment 
The food waste recycling options cost assessment is based on the following assumptions: 

• 4.6 kg of food waste is generated per unit (120 L) each week; 

• Garbage landfill disposal rate is $216.83 per tonne; 

• Electricity costs, kitchen caddy costs and other operating costs are excluded; 

• A compaction ratio of 2:1 is mandatory for all developments greater than 200 units; 

• Food waste recycling appliances rental and disposal prices as detailed in Table 5 On-Site Food 
Waste System Pricing;  

• Business as usual service includes disposal and lift for general waste including food waste; 

• Collection of 1,100 L MGB costs $13.25 per bin; and 

• All estimated available food waste is processed. 

  

Figure 23 Food Waste Recycling Options Assessment 
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Across all development sizes the collection of FO as a % of total garbage collection is only just cheaper than 
landfill disposal. Basic collection of FO (Business as Usual, or bin collection using kitchen caddies) is 
generally the cheapest option for < 399 units, but not substantially cheaper. The Pulpmaster 6000 option is 
the cheapest method to treat food waste on site for developments above 399 units, however it should be 
recognised that this option is a storage option rather than a composting solution so that additional disposal 
costs are required. Costs are relatively similar for all options around 599 units, with the Closed Loop and 
Eco Guardian options following costs of BAU for all development size classes greater than 599 units. The 
HotRot units are more expensive than the business as usual service across all development sizes. 

 

Table 5 On-Site Food Waste System Pricing 

Service Provider Rental ($/month) Disposal Costs ($/tonne) 

Pulpmaster 6000 $823.00 + 108 (tank) $128 

Pulpmaster Hercules $1,690.00 + 108 (tank) $128 

Closed Loop 200 $1,368.00 n/a 

Eco Guardians GS200 $2,318 (60-month agreement) n/a 

HotRot 1206 * $3,440 (60-month financing) n/a 

*Note that for HotRot system there is presently no lease arrangement available, so an equivalent monthly 
payment plan for the purchase price has been estimated for comparison. 

 

It is important to understand the function of different in-vessel systems and the appropriate application of 
their outputs. In-vessel dehydrators and aerobic composters can both produce a pasteurised product 
however the level of decomposition varies dramatically. There is a key difference between immature 
compost, mature compost (generated by most aerobic in-vessel systems), partly composted and 
pasteurised products, and the sterile biomass outputs from a dehydrator. Application of un-composted 
material to plants can produce acids or other compounds as it continues to break down, and can also 
remove nitrogen and oxygen from the soil. 

The Pulpmaster units generate a food waste slurry that requires further processing before application as a 
compost, while the other units described produce various levels of “immature” compost that still requires 
maturation over time before adding to other products. 

While applications of composted FO might be considered an ideal localised benefit of diverting this waste 
material, most MUDs do not have sufficient garden areas to utilise the volumes of compost generated, or 
the area required to mature the products before they are suitable for use. Rather it is likely that building 
owners will require contracted removal of processed products as soon as possible, for use in other 
applications. 

Therefore for optimised cost and perceived simplicity of operation, the following recommendation is made 
for in-vessel FO processing options: 
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Recommendation 2 – Recommended OnSite Processing Options 

For developments less than 399 units where bin collections are not implemented, the Closed Loop CLO100 
system should be considered. This option provides a single lower cost and small footprint machine, with the 
option of a disposal contract or on-site utilisation of product. 

For developments more than 399 units the Pulpmaster 6000 system should be considered with a disposal 
contract and with tank storage volumes optimised for the collection schedule. 

For developments more than 599 units a system with a bin lifter such as the Pulpmaster Hercules would be 
recommended, or at minimum an automated system requiring minimum physical interaction with the 
equipment. 

 

5.2 Additional Considerations - Bin Sizes and Collection Vehicles 

Business As Usual FO collection from MUDs would involve residents placing their food waste in FOGO bins at 
an appropriate location. Bin sizes to be selected for this purpose depend on the estimated waste generation 
rates for each MUD, the size and layout of the bin storage area and the type of local collection service that is 
offered. Fixed bin structures should be avoided to allow future modifications to bin sizes and 

configurations45. The average dimensions of some bins used in MUDs, including MGBs and bulk bins, are 
provided in Table 6.  

For medium and high-rise MUDs, kerbside collection is undesirable due to amenity, congestion and safety 
issues. Ground floor communal bin storage areas may be approved for an onsite FO collection service where 
there is inadequate kerbside space for all bins. For basement communal bin storage areas, collection vehicles 
may provide onsite collection or a caretaker or nominated resident may be responsible for transferring bins 
to the kerbside or a temporary holding area at ground level for collection. 

 
45 Waste Management and Recycling in Multi-unit Developments Better Practice Guide (2019) Sustainability Victoria.  
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Table 6 Bin sizes and collection vehicles 

Bin Size 240L MGB 660L bulk bin 1100L bulk bin 3.0m3 bulk bin 

Height (mm) 1080 1250 1470 1225 

Depth (mm) 735 850 1100 1505 

Width (mm) 580 1370 1370 1805 

Approximate 
footprint (m2) 

0.41-0.43 0.86-1.16 1.33-1.74 2.1-3.4 

Collection Vehicle Side-loading 
Rear-loading 

Rear-loading Rear-loading Front-loading 

Clearance height of 
vehicle (approx.) 

4m for side-loading 
3.5m for rear-loading 

3.5m 3.5m 6.1m 

Suitability of vehicle Where kerbside 
collection is possible, 
a side-loading 
vehicle used for SUD 
collections is suitable 

Onsite 
collection at 
MUDs 

Onsite collection 
at MUDs 

Mainly used for 
commercial and 
industrial waste. 
Suitable for 
onsite collection 
at high-rise MUDs 

 

The collection vehicle used depends on the collection contract in place and collection point considerations 
such as the road gradient, pavement widths, turning areas, clearance heights, road strength and more. 
Generally, larger vehicles, such as front-loading vehicles, help achieve economies of scale as larger bin sizes 
can be utilised, reducing frequency of collections, collection costs and traffic46. However, the design of 
facilities must safely accommodate these large vehicles. The use of smaller vehicles may be necessary in 
specific areas with narrow roadways and laneways. Smaller vehicles require less operating space within 
buildings, allowing MUD developers to maximise space. Waste-dedicated loading bays can be allocated and 
designed for MUDs where necessary. A case study for such a loading bay is shown in Figure 24 below. 

Case studies regarding the impacts of bins sizes and collection vehicles were not found.  

 

 
46 Better Ways With Waste (2017) ACT NOWaste 

Figure 24 Dedicated bin storage area in large loading bay - Collins Arch, Collins St, Melbourne 
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6 Site Visits 
A questionnaire was sent to high-rise building managers listed on the HRDB. Of the 44 high-rise buildings that 
responded to the questionnaire, some 15 indicated willingness to participate in a FO trial. Follow-up with 
these building managers provided 10 buildings to be visited for further assessment of existing waste 
infrastructure and ability to add FO collection to current waste management. 

 

Bldg 
Ref # 

Address Suburb Levels Units 

PP189 
39 DORCAS STREET  
63 Dorcas St 
69 Dorcas St 

SOUTH 
MELBOURNE 

10+ 
n/a 
89 
96 

M55 299-319 Queen Street MELBOURNE 36 levels  87 

M337 187-195 Royal Parade PARKVILLE 6 levels  57 

M518 
9 Commercial Road 
(Chevron Apartments) 

MELBOURNE 3004 
East - 8 levels 
South - 7 levels 
West - 7 levels 

 299 

M521 
421 Docklands Drive 
"Promenade Aqui" 

Docklands  22 levels  437 

M525 105 Batman Street Melbourne 
Tower 1 - 20 floors, 
Tower 2 - 27 floors 

 521 

M527 54-68 Kavanagh St Southbank 50 levels >300 

M529 
Victoria Point 
100 Harbour Esplanade 

Docklands 
42 North Tower 
35 South Tower 

 502 

M532 
Collins Arch 
433-439 Collins Street 

Melbourne 
East - Res 16-33 
West Res 34-39 

184 

M533 
The Quays 
231-241 Harbour 
Esplanade 

Docklands 
South - 32 
North - 27 

 >300 

 

Detailed information from the site visits is contained in the HRDB supplied confidentially to CoM and CoPP. 
The description below is intended to assist in understanding typical implementation requirements for a cross-
section of building types. 

6.1 Selection of Buildings 
The buildings visited were a cross-section of types, from 6-level chiefly student accommodation (40% owner 
occupied) to “premium” commercial/residential towers in the CBD. Owner occupancy ranged from 40% to 
70%, with higher levels of owner-occupancy generating higher level of interest in waste outcomes. 
Anecdotally there were less problems with contamination or chute blockages etc where there were higher 
levels of owner-occupancy. Owners Committees (OCs) were generally identified as the decision-makers for 
any waste infrastructure changes. 
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6.2 Commercial Operations 
Typically commercial enterprises within a building had separate waste contracts (Commercial and Industrial 
(C&I)) – this included FO collections in two buildings. In several cases smaller shops had bins in the bin storage 
areas next to residential bins, with some level of demarcation.  

6.3 Chute Systems 
Chute systems are generally well utilised with more modern 
chutes being restricted in size to reduce blockages. Location of 
chutes was generally in a tiny room next to the emergency 
stairwell, or actually in the corridor approaching the stairwell. 

There was no agreement by building managers that existing 
chutes could be used for FO disposal, either with diverters or by 
implementing schedules for FO disposal. Retrofitting a separate 
FO chute was seen as problematic due to space requirements 
both in disposal rooms on each level and in the receiving bin 
room. 

6.4 Bin Rooms and Bin Storage 
Generally bin carousels and bin storage areas were separated from public access. Space requirements varied 
considerably, with more recently constructed buildings containing larger dedicated waste management 
spaces. Several buildings utilised car parks or breezeways as additional bin locations for residents to use for 
convenience. Best practice was observed in one carpark with a painted blue line directing residents from the 
lift well exit to the bin room. 

6.5 Collection of Bins 
Buildings with difficult bin presentation for 
collection (eg using ramps or in constricted 
laneways in the CBD) were generally against 
adding extra bins for FO. Some buildings had 
Health and Safety concerns with additional 
bins being brought to kerbside for collection. 

Several buildings had adequate space for FO 
bin location, generally in the basement or car 
park with convenient resident access. Key 
concerns were ventilation and odour control, 
pest/vermin control and travel distance for 
residents. There was one building with 
adequate space for a FO bin in the bin room 
on each floor.  

6.6 Bin Cleaning 
While most buildings had cleaning facilities for bins, these facilities were heavily utilised on collection days 
and the additional cleaning of FO bins was seen as an increase in workload for staff. This issue makes 
collection on alternate days to MSW collections desirable. 

Figure 25 Well designed single chute system 

Figure 26 Bin Collection Area 
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6.7 FO collections 
Most buildings were supportive of a FOGO collection trial as long as it did not encroach on existing space. 
Discussions about reduction of garbage and subsequent reduction in number of bins overall did not 
necessarily impress building managers. FO bins were seen as an addition, rather than as a substitute.  

Minimum collection of FO was advised as twice per week, or more frequently for larger (>500 residents) 
buildings.   

Owners Committees were identified as the key decision-makers in implementing a FO trial. While strong 
interest was obtained in a future FO system, and the physical presence of MRA was acknowledged as an 
incentive, cost was given as the primary decision path. 

In the one building where a FO trial was still underway, the FO volumes had reduced significantly after initial 
success. Residents’ compliance with the food waste system and the convenience (or lack of) were seen to be 
directly correlated. While multiple signage options had been used (lifts, car park, bin room door and walls) it 
was acknowledged that the education of residents had not been effective. 

6.8 Alternative Infrastructure 
Insinkerator (in-sink maceration) facilities were installed in a couple of buildings. These facilities provide the 
same intent for landfill diversion of FO waste, diverting to sewer instead of reporting to garbage. These units 
operate “at source” i.e. where food preparation is commonly being done. Some councils and local water 
authorities do not support this technology due to the increased load it places on the sewage system and 
because it could detract from organics recovery objectives47. It should be noted that in buildings where 
insinkerator systems had been installed (typically during construction) these systems were no longer 
operating due to long term maintenance and safety problems. One building reported that these systems had 
been physically removed. 

6.9 Container Deposit Machine 
Most buildings welcomed the concept of a Container Deposit (CD) machine, but there were questions about 
size requirements and frequency of unloading. Concerns were raised about public use of machines that 
dispensed cash. Suggestions were made to locate the machines outside the building for public use, rather 
than encouraging public access within the building. 

6.10 Council Contact 
Some evidence was given of difficulty in accessing Council services or contacting Council to report issues in 
waste management (e.g. cardboard bin pickup, E-waste collection frequency, requests for larger bins). This 
issue seemed to be mainly due to changes in Council personnel over time. Several of the building managers 
had been in the role for more than 10 years at the same building. 

 

 
47 Waste Management and Recycling in Multi-unit Developments - Better Practice Guide, Sustainability Victoria 2019 
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7 Improving Food Waste Recovery 

7.1 MUD Retrofitting Programs 
Outdated infrastructure and waste systems are seen as a critical barrier for FO collection in MUDs and can 
be complex and expensive to resolve. Local councils should provide owners corporations or strata with 
information and guidance about sustainable retrofitting of existing systems in MUDs as well as targeted 
financial incentives such as bulk buy schemes, promotions, rebates and grants. Furthermore, local councils 
can provide programs dedicated to assessing individual MUD Food Waste systems and retrofitting tailored 
improvements. These programs are an effective tool to improve resource recovery as every MUD differs in 
terms of layout, building features, management structures and types of residents, as identified in Section 6.  

7.1.1 Case Study - City of Melbourne High-Rise MUDs Project 

In 2012, the City of Melbourne undertook a large-scale project, the High-Rise Recycling Project, to improve 
recycling systems in MUDs48. A total of 101 MUDs comprising of approximately 20,500 apartments were 
involved, representing almost 40% of dwellings in the municipality. Site visits were performed to assess the 
recycling waste system and identify improvement opportunities before assistance was given to implement 
improvements and a follow-up site visit to re-assess systems. 

Initial recycling bin inspections revealed that a high contamination rate was primarily due to a high proportion 
of recycling materials in plastic bags, see Figure 27. To target the incidence of plastic bagged material, many 
MUDs provided bins for plastic bags next to the recycling bins, cut holes into recycling bin lids to encourage 
depositing of loose items, provided crates to individual households to store recycling material and placed ‘no 
plastic bag’ stickers on recycling bins as well as improving other signs and education materials. Other key 
improvements included: 

• Distribution of education materials, signs and stickers; 

• Provision of in-unit recycling storage tubs; 

• New or additional recycling services; 

• Changes to existing waste services, such as increasing collection frequency; and 

• Additional recycling systems such as textile charity bins and mobile phone recycling boxes.  

           
Figure 27 Contaminated recycling material in plastic bag (left); and recycling bin lid holes and signage (right) (Source: City of 
Melbourne) 

 

 
48 High Rise Recycling Project Report (2014) City of Melbourne. 
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Between 2014 and 2016, the program reported the following results49: 

• 273 tonnes of waste diverted from landfill, consisting of textiles and recyclable material; 

• An increase of 393 tonnes of recycling collected; 

• Textile charity bins installed in 53 buildings; 

• 149 tonnes of clothing diverted from landfill; and 

• Recycling contamination dropped from 41% to 25%. 

7.1.2 Case Study – City of Sydney Smart Green Apartments 

A similar targeted program, Smart Green Apartments, is provided by the City of Sydney targeting the 
environmental performance of apartment buildings in regards to energy and water usage as well as waste 
management50. The program started in 2011, recruiting 20 buildings each year. Eligible MUDs must be a 
minimum of six storeys or 80 units. MUDs are provided with assessments of waste and recycling practices 
and an action plan with retrofitting recommendations. Resource recovery performance and improvements 
are not well documented for the program.  

Under the support of the program, the Bauhaus Apartments in Pyrmont received a fully funded audit of 
energy consumption, water consumption and waste management. A recycle depot was set up to increase 
collection of problem waste, Due to limited space for problem waste bins, the owners corporation purchased 
a car space to set up the recycle depot for the separate storage and collection of clothing and accessories, e-
waste, batteries, light globes and mobile phones, see Figure 28.  

  

 

Figure 28 Problem waste recycle depot in car space (Source: City of Sydney) 

 

 
49 https://www.melbourne.vic.gov.au/residents/waste-recycling/apartment-buildings/Pages/waste-recycling-apartments.aspx 
50 https://www.cityofsydney.nsw.gov.au/live/residents/sustainable-city-living/smart-green-apartments 

https://www.melbourne.vic.gov.au/residents/waste-recycling/apartment-buildings/Pages/waste-recycling-apartments.aspx
https://www.cityofsydney.nsw.gov.au/live/residents/sustainable-city-living/smart-green-apartments
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7.2 New MUDs 
 
Future MUD projects should also be considered when defining needed infrastructure. It is clear that new 
buildings can incorporate new systems that allow implementation of best practice. 
As an example, the city of Toronto has adopted specific guidelines for new buildings which require chute 
systems, waste storage space, an area for bulky waste, and a compactor for projects with more than 31 
units51.  
 
 

 
Figure 29: extract of MUD guidelines for new projects in Toronto 

 
While this specification does not specifically address requirements for FO wastes, the principles should be 
incorporated to allow for infrastructure needs as discussed in the preceding Sections. 

  

 
51 Toronto Green Standards v4 2022, available at www.toronto.ca/legaldocs 
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7.3 Education and Communication 

7.3.1 Signage Recommendations 

Education and communication material are essential to improving resource recovery in MUDs as appropriate 
waste systems are only effective if residents understand how to utilise them. Due to the barrier of CALD 
populations in addition to the transient nature of people living in MUDs and the different waste systems and 
services between developments: ongoing and consistent education is critical. This includes signage, 
information material, campaigns and education programs. Sustainability Victoria recommends52: 

• Two types of signage can be used around the workplace: 

o Instructional signage: Gives users information about what material to place in each bin. 

o Directional signage: Directing to the nearest waste and recycling deposit areas. 

• Instructional signage is placed on, above and around bins to communicate what can be placed in 
each bin - see Figure 30;  

• Illustrations and diagrams of actual items work best – especially for items that can be recycled. Icons 
may be misinterpreted by people from varied backgrounds; 

• Signs should identify who should be contacted to find out more about recycling and other services in 
the development; 

• Clearly identify any hazards or potential dangers associated with the waste facilities, including those 
from the use of any waste handling equipment; 

• Depending on the community profile of a location or building, different multi-cultural groups should 
be catered for with appropriate signing in different languages; and 

• Waste bins and containers used should conform to the Australian Standard for mobile waste 
containers (AS 4213) (AS 4213.7 Bin Colours) where the standard is applicable for the selected bin or 
container type. 

A majority of MUD residents reported they rely on information on and around bins to determine what items 
are suitable for different bins as well as the colour coding of signs and bins53.  

Examples of ways to inform residents about the waste and recycling services available include providing 
residents with a USB memory stick; waste fact sheets; and access to a building software portal or app with 
waste information such as what can go in each bin and which items are restricted. 

 

 

 
52 Waste Management and Recycling in Multi-unit Developments - Better Practice Guide, Sustainability Victoria 2019.  
53 Household waste and recycling research report (2016) Ipsos Social Research Institute. 
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7.3.2 Case Study – London Communications Campaign 

A widespread communications campaign to improve recycling was enacted in the London Borough of 
Bexley54. Resident surveys, visual bin assessments and focus groups were first utilised to identify problems 
followed by a range of activities and new sources to increase resident engagement in recycling services. These 
included new targeted messages, a MUD recycling guide, inclusion of strong graphics in all communications, 
translation of all campaign material for CALD populations and door-to-door canvassing. During the campaign, 
recycling promoters communicated with 5,380 residents about issues highlighted in the initial research and 

 
54 Study of Recycling in High Density Dwellings (2012) Hyder Consulting. 

Figure 30 Standard Disposal Signage (Source Sustainability Victoria) 
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to improve general environmental awareness. The two-year campaign was attributed to a reduced 
contamination rate for recycling, an overall recycling rate increase of 3.5%, a 20% increase for paper and 
cardboard and a decrease in general waste of 108kg per household per year.  

7.3.3 Case Study – Behavioural Psychology Strategies 

The City of Bankstown Canterbury utilised behavioural psychology techniques to develop and test nine 
education strategies in the Recycle Right! campaign to increase recycling and reduce contamination in 
recycling bins55. The LGA has a large culturally diverse population living in high density MUDs. Behavioural 
psychology principles were researched and implemented into strategies to improve contamination, see Table 
7. Strategies were tested in community consultation sessions and ‘contamination hotspots’ for a nine-month 
period. The most effective strategy in achieving recycling behaviour change was determined and a final 
contamination reduction strategy was developed to be implemented across the whole LGA. Continuous 
monitoring was undertaken through bin inspections and community consultation in the form of evaluation 
forms.  

The trial saw a significant reduction in the contamination rate, from 40% to 18%, for the ‘contamination 
hotspots’ involved in the trial. Some differences in effective strategies for SUDs and smaller MUDs compared 
to larger MUDs were revealed. Posters in recycling areas, changing recycling bin lids and pledges to recycle 
are very effective in reducing recycling contamination in MUDs. Letterbox drops were not an effective 
method for MUDs, possibly due to the high quantity of promotional material inundating residents.  

Table 7 Communication Strategies 

Strategy Description Performance comments 

Personal 
feedback 

‘Well done’ or ‘Oh no’ postcard in all 
letterboxes after bin inspection 

• Effective in SUDs (reduced 
contamination by 31%) however not 
effective in MUDs 

• Low cost strategy 

Flag and tag ‘Well done’ or ‘Oh no’ tag on bin 
handle after bin inspection 

• Low cost strategy 

• Effective in SUDs  

Door hanger ‘Well done’ or ‘Oh no’ door hanger on 
all unit doors after bin inspection 

• Low cost strategy  

• Effective for small MUDs but not for 
larger MUDs 

Feedback by 
poster 

‘Well done’ or ‘Oh no’ posters and 
how-to-recycle posters in recycling area 

• One of three most effective in 
achieving contamination <10% in 
MUDs 

Changing 
recycling bin lids 

New bin lids with square hole to 
discourage disposal of bagged 
recyclables  

• One of three most effective in 
achieving contamination <10% in 
MUDs 

• More costly than most strategies due 
to infrastructure required 

‘I pledge’ Personal visit to residents to request 
signing of a ‘pledge’ to Recycle Right 

• One of three most effective in 
achieving contamination <10% in 
MUDs 

 
55 https://www.environment.gov.au/system/files/resources/8b73aa44-aebc-4d68-b8c9-c848358958c6/files/collection-manual-
fs12.pdf  

https://www.environment.gov.au/system/files/resources/8b73aa44-aebc-4d68-b8c9-c848358958c6/files/collection-manual-fs12.pdf
https://www.environment.gov.au/system/files/resources/8b73aa44-aebc-4d68-b8c9-c848358958c6/files/collection-manual-fs12.pdf
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Strategy Description Performance comments 

Recycling tub Personal delivery of small in-unit 
recycling tub to each dwelling 

• Relatively effective 

Bulk recycling 
tub 

Replacement of 240L recycling bins 
with 1100L bulk recycling bins 

• Least successful approach – led to 
higher contamination. More costly 
than most strategies due to 
infrastructure required 

Doorknocking Personal visit to residents to provide 
feedback and answer questions after 
bin inspection 

• Low cost strategy 

7.3.4 Case Study – Communicating with CALD Populations 

The Hills District in NSW held workshops to engage with CALD populations regarding their Love Food Hate 
Waste campaign56. The education program was targeted toward the Chinese population in the LGA and 
included workshops and information material in Cantonese covering Chinese cultural and food traditions. 
Translation into other dialects such as Mandarin was also provided. A series of three, two-hour workshops 
were offered to the Chinese Community Group, an existing group who already met regularly. The aim of the 
workshops was to help participants understand the impacts of food wastage, foster a positive attitude 
towards sustainable food practices and provide a practical guide on reducing food waste.  

Due to the established group knowing each other, participants felt comfortable sharing ideas and offering 
their own tips to reduce food waste at home. High attendance and high levels of engagement were reported 
with workshops often running overtime. Participants also proved to be great ambassadors for the Love Food 
Hate Waste campaign message within their own community, motivating others and creating demand for 
additional workshops. One participant requested the program be modified for elderly clients at her 
workplace, Community Care, and council has since offered the program there to several CALD populations, 
demonstrating the suitability of the program for any CALD group. Although the direct effect on waste 
avoidance and diversion from landfill was not quantified, the anecdotal evidence suggests the of the 
workshops were successful in engaging with CALD residents. The success of the program is attributed to 
tapping into an existing community group who were close knit and proved eager to share what they had 
learned.   

7.3.5 Case Study – Melbourne Composting Trial Resident Recruitment  

The City of Melbourne onsite composting and worm farm trial explored in Section 4.6 utilised several means 
to recruit and communicate with residents in the two chosen MUDs. Firstly, a flyer was dropped into the 
letter box of each household informing residents of the trial followed by posters placed in building common 
areas by building managers advertising upcoming foyer stalls. Interactive foyer stalls were set up in each 
building by the City of Melbourne’s Waste Project Officer with flyers, a banner, posters, food scrap caddies 
and children’s toys representing food to encourage residents to sign up for the trial and fill in questionnaires.  

Representatives, including the building manager and a Worm Lovers rep, were present at the foyer stalls at 
peak foyer use times, such as 5-6pm when residents were returning from work, to answer resident questions. 
The Waste Project Officer sent weekly emails and text messages to those who signed up for the trial and a 
building-specific newsletter was sent via email with information about the composting processes on site and 
what items could be composted.  

 
56 Case Study: Love Food Hate Waste in the Hills (2016) WSROC.  
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Based on the results of the trial and interviews conducted with building residents, the following findings and 
recommendations regarding communication, education and signage were made: 

• Participants who were aware of the trial were excited by, and supportive of, the composting trial; 

• Challenges reported by interviewees included lack of knowledge about what could and couldn’t go 
into the composting systems despite being given flyers and signage placed on kitchen caddies. More 
educational information, such as the following, was recommended;  

• Large, visual posters, displaying images of acceptable foods, should be displayed on, or next to, food 
waste collection points. Textual lists should be avoided; 

• Residents should be educated on the benefits of composting food waste and the entire composting 
process, including where the system is located within the building and how it works; and 

• The nature of the resident population needs to be considered when planning education, for example 
a high student population and a high turnover of residents.  

Based on the case studies explored, effective education and communication options suitable for MUD 
residents are summarised below:  

• Campaign programs involving waste assessments of MUDs should provide performance feedback for 
individual MUDs, for example in the form of posters or doorknocking; 

• Communication strategies for improving recycling and reducing contamination: feedback by poster 
in bin storage area and personal visits such as doorknocking to request residents to sign ‘pledges’ to 
improve recycling;  

• Education workshops: utilise existing community groups and modify workshops for different CALD 
populations; and 

• For recruitment of residents in a trial program, foyer stalls and posters are effective in raising 
awareness and generating excitement and support.  
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8 Comparison of the options  
The options described for FO collections in Section 4 require different infrastructure and have different 
operational requirements. The following table summarises at a high level the required infrastructure and 
operational aspects: 
 

Table 11 Comparison of options 

Option Equipment 
needs 

Operational 
requirements 

Civil works/ 
infrastructure 

Cost 
ranking 

Performance 
comments 

Co-location Bins  Waste 
movements are 
all manual 

Set up areas for 
bin placement 

Low All operations are 
manual.  
Requires high 
level of 
involvement 

Single chute Chute system 
Receiving bins 

Building manager 
needs to swap 
bins in receiving 
area 

Installation of 
chute system 
Construction of 
receiving area 
Chute access in 
each floor 

Medium Swapping of 
receiving bins is 
manual. 
Maintenance and 
cleaning of chute. 
Cross 
contamination 

Diverter 
chute 

Chute system 
Receiving bins 

Need to set 
different 
times/days for 
each stream to 
divert to selected 
bin 

Installation of 
chute system 
Construction of 
receiving area 
Chute access in 
each floor 

Medium Maintenance and 
cleaning of chute. 
Lower cross 
contamination 

Automated 
Waste 
Collection 
system 

Ducting system 
that transports 
waste, hydraulic 
platforms to lift 
bins, material 
handling system 

Fully enclosed 
segregated 
centralised 
system 

The system 
requires 
construction of a 
complex network. 
Only feasible in 
new 
developments.  

High System is 
complex but 
automatic and 
fully enclosed. 
Specialized 
maintenance 
 

On-site 
composting 

Composting 
units 

Need to feed 
material and 
maintain units 

Floor space for 
system 

Medium Need a use for 
the compost. 
Need enough 
volume to 
support all waste 
collected 

 
An illustration of the difference in costs for each option is presented in Table 8 below.  

• The model was prepared for two case studies: (1) a 10-level building with 4 households per level 
(total 40 households), and (2) a 50-level building with 8 households per level (total 400 
households).  
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• Waste generation rates used for the cost assumption modelling are consistent with typical rates for 
Melbourne City.  

• The model considers a weekly collection of waste for three bins only. 

The cost estimate compares collection of bins with consolidation of bins at the base of the building, against 
waste rooms in each level and the cost of chute systems and a compactor.  
 

 

Table 8 Comparison of equipment cost for a 10 floor – 40 unit MUD 

Scope Total cost for MUD Total cost per household 

Bins only $ 11,250 $ 281.25 

Bins + Floor rooms $ 55,250 $ 1,381.25 

Chute + Main waste storage room $ 139,800 $ 3,495.00 

Chute + diverter + Main waste storage 
room $ 137,000 $ 3,425.00 

On Site Composting Unit (CLO100)* $85,000 $2,125.00 

*smaller units may be available for reduced cost 

 

 
Table 9 Comparison of equipment cost for a 50 floor – 400 unit MUD 

Scope Total cost for MUD Total cost per household 

Bins only  $32,250   $80.63  

Bins + Floor rooms  $276,250   $690.63  

Chute + Main waste storage room  $547,800   $1,369.50  

Chute + diverter + Main waste storage 
room 

 $545,000   $1,362.50  

On Site Composting Unit (CLO100)*  $85,000   $212.50  

 

 

Recommendation 3 – Implementation Pathway 

The results of the options analysis and a review of the collection requirements for the systems available are 
summarised in the following recommendations for implementation: 
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• Engage with high rise developments in the CoM/CoPP LGAs that have expressed interest in a FO 
collection trial, to determine engagement and implementation pathways for suitable systems; 

• Prepare a trial of selected high-rise developments for: 

o BAU trial of bin collection of FO via kitchen caddies supplied per unit and bins of 
appropriate size distributed in accessible locations for residents of a “typical” high-rise 
building; 

o On Site FO Processing - Closed Loop CLO100 (developments less than 399 units) and/or 
Pulpmaster 6000 (developments more than 399 units) with disposal contracts; and 

• Prepare an implementation plan and detailed financial model for introducing food waste 
collection/disposal systems into multiple high-rise developments in the LGAs. 
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9 Conclusion  

The MRA Feasibility Study identifies initiatives and systems for the recovery of Food Organics in MUDs in the 
Cities of Melbourne and Port Phillip that will reduce waste sent to landfill and enable a circular economy.  
The study identifies systems of waste management in existing MUDs and new developments that are suitable 
for high-rise populations. The study as presently drafted is based upon a limited High-Rise Database due to 
lack of responses received in the allotted time for the Study. For the database information obtained to date, 
typical buildings are identified to enable initial options to be presented for consideration for FO collection in 
these types of buildings. The options are presented with a high level cost analysis to identify potential order-
of-magnitude costs of implementation. Case studies are presented to provide actual implementation 
scenarios and lessons learned. Education and communication strategies are briefly reviewed to provide a 
basis for resident engagement and participation, these being major factors in the effectiveness of program 
implementation.  

High-Rise Database (HRDB) conclusions are summarised as follows: 

• A “typical” building from this study has the following characteristics: 

o Between 15 and 26 levels 

o A single waste chute for MSW into a compactor 

o A separate recycling bin system 

o Separate cardboard collection and a charity bin for clothing. 

• The majority of buildings (59%) have between 6 and 20 floors; 

• 34% of buildings have 20 levels or more; 

• The majority of buildings (56% of the total) have a single waste chute system for the collection of 
general waste and separate bin collection for the recycling stream; 

• 27% of MUDs do not have a chute system and waste is delivered by hand to the bins; 

• 15% of buildings have a dual waste chute for collection of general waste and recycling; 

• Only 1 building in the analysis has a single waste chute system with diverter; 

• More complex waste collection systems, such as dual waste chute systems and single waste chutes 
with diverter, are prevalent in taller buildings; 

• Most MUDs analysed had additional waste infrastructure in place, e.g. systems for collection of 
cardboard and glass, e-waste collection, charity bins, and waste compactors; 

• In general, respondents were not prepared to adopt new systems (49% of survey received); and 

• 26% of buildings interested in a FO trial. 

The further findings of the study are summarised as follows: 

Collection Infrastructure 

• Bin storage areas should reflect the type of high-rise building and waste generation calculations 
based on number of bedrooms or units; 
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• General waste and FO storage should be co-located to ensure equal resident convenience; 

• Chute systems are best practice for high-rise buildings as they allow disposal on every floor and 
reduce caretaker requirements associated with transferring waste within the MUD; 

• Compactors and macerator systems can address issues of inadequate FO storage space by reducing 
volumes required to be stored on site; 

• On-site processing units can be effective in reducing FO volume and odours, and may be a one-stop-
shop for buildings and Council where waste disposal contracts are included, however these systems 
take up valuable space and generally require additional staff to monitor and operate; 

• Larger bin sizes and collection vehicles can reduce collection frequency, collection costs and traffic 
however they require more design considerations and may not be suitable in all areas; 

Implementation 

• Net CO2e savings from diverting 14,000t of FO (available from CoM and CoPP MUDs population) is 
13,445.6 tonnes, or the equivalent of taking almost 3,000 cars off the road per annum. 

• The main barriers to FO recovery in high-rise buildings include a lack of adequate space, perceived 
inconvenience, reduced ownership of waste and communication barriers due to transient and CALD 
populations; 

• High-rise buildings that rely on manual handling of waste bins are, as expected, less accepting of 
additional changes to the waste collection system;  

• Standardised bin colours and signage with images helps reduce confusion among residents including 
CALD populations;  

• Consultation with residents and a pilot trial are recommended to gauge suitability of a food waste 
system; and 

• Tapping into and targeting programs for established groups such as community groups or, simply, 
residents of a single high-rise building can be an effective way to educate a large number of people.  

9.1 Recommendations 
Recommendation 1 - Financial modelling 

In this study MRA has analysed the costs and benefits of the identified FOGO collection service options using 
a simple comparison for typical FO waste volume requirements. A Consolidated Cost Model (CCM) would 
provide a higher level of confidence in an individual solution being selected for trial in the next phase of the 
implementation of FO collection/processing. The CCM allows for up to 3 building categories to be assessed 
for up to 3 options each. A Multi Criteria Analysis (MCA) completes the analysis by comparing the CCM 
quantitative assessment results and a qualitative assessment of all options. The MCA assesses the quadruple 
bottom line (governance, economic, social and environmental) in order to identify the optimal service make-
up for each building type. 
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Recommendation 2 – Recommended OnSite Processing Options 

For developments less than 399 units where bin collections are not implemented, the Closed Loop CLO100 
system should be considered. This option provides a single lower cost and small footprint machine, with the 
option of a disposal contract or on-site utilisation of product. 

For developments more than 399 units the Pulpmaster 6000 system should be considered with a disposal 
contract and with tank storage volumes optimised for the collection schedule. 

For developments more than 599 units a system with a bin lifter such as the Pulpmaster Hercules would be 
recommended, or at minimum an automated system requiring minimum physical interaction with the 
equipment. 

Recommendation 3 – Implementation Pathway 

The results of the options analysis and a review of the collection requirements for the systems available have 
been summarised in the following recommendations for implementation: 

• Engage with high rise developments in the CoM/CoPP LGAs that have expressed interest in a FO 
collection trial, to determine engagement and implementation pathways for suitable systems; 

• Prepare a trial of selected high-rise developments for: 

o BAU trial of bin collection of FO via kitchen caddies supplied per unit and bins of 
appropriate size distributed in accessible locations for residents of a “typical” high-rise 
building; 

o On Site FO Processing - Closed Loop CLO100 (developments less than 399 units) and/or 
Pulpmaster 6000 (developments more than 399 units) with disposal contracts; and 

• Prepare an implementation plan and detailed financial model for introducing food waste 
collection/disposal systems into multiple high-rise developments in the LGAs. 
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Appendix A Scope 
Following summarises the defined Scope from the CoM RFQ 8319 High-Rise Feasibility Study for Food and 
Garden Collection: 

Deliverables 

• One (1) High-Rise Building Database (HRDB),  

• One (1) Assumption Report, and 

• One (1) Final Feasibility Study Report. 

Development of High-Rise Buildings Database 

1. Engage and conduct interviews with building/strata managers to develop a high-rise buildings 
database.  

2. Contact as many building/strata managers within a three (3) week timeframe, to identify the 
following information: 

• Confirmation of address linking to councils’ property ID database; 

• Survey the type of waste infrastructure; and 

• Enquire and confirm whether the building/strata managers are interested to participate in a pilot 
program for a food collection service. 

3. Arrange a site inspection with the building/strata managers which expressed interest in participating 
in a pilot program for a food collection service. During the site inspections, inspect the waste 
management area of the high-rise building and identify signage requirements such as potential 
signage locations.  

Assumptions Report 

The Assumptions Report was to include key information and context for the inputs and assumptions used in 
the cost-benefit analysis and financial modelling component of the feasibility study report. The information 
should be extracted from the most up to date council-provided, and/or publicly available sources. 

Feasibility Study Report 

The feasibility study report was to include the following items: 

1. A comparison of service options and recommendations for CoM and CoPP high rise buildings 
separately, and/or as a jointly procured service for maximum FOGO recovery and circular potential. 

2. Assessment of recovery rates against the cost-benefit analysis.  

3. Consideration of the following scenarios:  

• Participation type: Opt-in, incentivised, or compulsory service by Council, and other options. 

• Evidence-based recommendations for implementation at each stage of service delivery, 
including: 

o Planning requirements; 

o Implementation support and requirements for high-rise building managers/operators; 

o Hard infrastructure/accessories requirements; 
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o Bin collection service requirements, specifically evidence for optimal FOGO capture 
rates;  

• Acquiring feedback from relevant high-rise building stakeholders; and 

• Evaluation of FOGO collection service rollout to high-rise buildings, including impact of service 
changes. 

Cost-Benefit Analysis and Financial Modelling 

Provide a concise financial model of recommended service delivery options, based on the inputs of the 
approved assumptions report to model the following requirements:  

• Initial establishment capital costs (CAPEX); 

• Initial and ongoing operating and service delivery costs (OPEX); 

• Other operational costs, such as monitoring and evaluation or regulatory requirements; 

• Evaluation of the viability and issues around supporting technologies (weight based-billing 
opportunities, radio frequency ID (RFID) opportunities, community engagement assets); 

• FOGO recovery rates for high-rise buildings; 

• Estimation of cost savings from landfill diversion and minimised contamination rates; and 

• Estimation of Greenhouse gas (GHG) emissions reduction. 

Risk Profile and Mitigation Strategies 

Review the risks to each council and provide mitigation strategies, including: 

• Business-as-usual (BAU) service provisions to high-rise buildings, including not implementing an 
organics collection service; 

• Individual or joint procured approach to the market; 

• Contract development and legal advice (including apportionment of risk); 

• Collection and/or processing service disruptions; 

• Contamination of collected FOGO; 

• Poor contract performance; and 

• Other identified risks (based on evidence-based information and consultant’s industry 
knowledge). 
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Appendix B MRA Method for calculating avoided landfill 
emissions 

 
The NGERS Emissions Factors below are applied to the tonnes of material landfilled to calculate the landfill 
emissions. We apply a 50% reduction to this when calculating landfill CO2e Emission (Due to ethane escape 
prior to capping and subsequent combustion of Methane). NGERS methods suggest that only a 45% 
reduction should be applied so in this case MRA is being conservative in assuming that the landfills are 
better practice than NGERS assumptions: 

In making this assessment of Co2e from landfill the MRA model relies upon: 

a) Average composition of the residual garbage bin for councils as determined by MRA through a 
review of Council audit data that is adjusted for each option to subtract the amount of FOGO and 
comingled recyclables aligned with increased resource recovery for that option.  

b) An average methane capture rate by metropolitan Melbourne landfills of 50% of the gas produced 
from the decomposition of organic waste in landfill. A significant amount of decomposition occurs 
prior to completing the construction of the gas capture systems and final capping of each landfill 
cell1. Completion of the construction of the gas capture systems and final capping of each landfill 
cell are required prior to the landfill being able to effective capture and combust landfill gas. 

MRA has determined the CO2e emission factor for Council waste in a Victorian landfill using the calculation: 

A = B×(1-D) + C×D 

Where: 

A = is the CO2e emission factor of a tonne of council waste sent to a metropolitan landfill; 

B= the CO2e emission factor generated from a tonne of waste disposed in landfill in the absence of 
a landfill gas capture system; 

C= the CO2e emission generated from a tonne of waste disposed in landfill if 100% is of gas is 
captured and combusted through a gas capture system; and 

D=The landfill gas capture efficiency of Victorian landfills (50%)  

 

NGERS category Emissions Factor Assumptions 

Food 1.890   

Garden 1.480   

Paper/card 2.940   

Wood 1.800   

Textiles 1.420   

Rubber and Leather 2.940   

Other Organic 1.648 
20% wood; 70% textiles; 10% 
leather/rubber 

FOGO 1.644 40% food; 60% garden 

Inert 0.000   

FOGO Depleted Residual 0.970 16% food; 5% garden; 20% paper 

Mixed MSW 1.640 40% food; 20% garden; 20% paper 
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NGERS category Emissions Factor Assumptions 

Commingled 1.764 60% paper; 40% inert 

Other 1.500   

GO Depleted Residual 1.418 40% food; 5% garden; 20% paper 

 
Processing Emissions Factors applied to all materials sent to FOGO facilities: 
 

Waste stream 
(Processing) Facility Type 

Total (t 
CO2-e/t) 

Indirect 
upstream 

emissions: fuel 
and electricity 
consumption (t 

CO2-e/t) 

Direct 
process 

emissions (t 
CO2-e/t) Source 

Garden open 
windrow 

Open windrow 
composting 0.056100 0.008100 0.048000 

NGER 
Measurement 
Determination 

2015 

Food & Garden 
open windrow 

Open windrow 
composting 0.056100 0.008100 0.048000 

NGER 
Measurement 
Determination 

2015 

Garden enclosed 
Enclosed 

composting 0.048470 0.000540 0.047930 MRA; C-Wise 

Food & Garden 
enclosed 

Enclosed 
composting 0.048530 0.000600 0.047930 MRA; C-Wise 

Garbage AWT 
aerobic AWT aerobic 0.078000 0.036000 0.042000 

Boldrin et al, 
2009 

Garbage AWT 
anaerobic AWT anaerobic 0.078000 0.036000 0.042000   

Food AD Anaerobic digester 0.025000     

NGER 
Measurement 
Determination 

2015 

Co-mingled MRF MRF 0.036000 0.036000   
Boldrin et al, 

2009 

Containers MRF MRF 0.036000 0.036000   
Boldrin et al, 

2009 

Paper/card MRF MRF 0.036000 0.036000   
Boldrin et al, 

2009 

Garden Chipping Chipping service 0.000000 0.000000 0.000000   

Garbage landfill 
Landfill over 

written 0.000000 0.000000 0.000000   

Garbage EfW EfW 0.021960 0.000000 0.021960 MRA; NGER 

Garden Aerated 
Windrow 

Aerated windrow 
composting 0.048470 0.000540 0.047930 MRA; C-Wise 
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Waste stream 
(Processing) Facility Type 

Total (t 
CO2-e/t) 

Indirect 
upstream 

emissions: fuel 
and electricity 
consumption (t 

CO2-e/t) 

Direct 
process 

emissions (t 
CO2-e/t) Source 

Food & Garden 
Aerated Windrow 

Aerated windrow 
composting 0.048530 0.000600 0.047930 MRA; C-Wise 

 
To assess CO2e net effect, the composition and annual tonnage of waste in each stream is applied to each 
of the above tables to determine the net Annual CO2e for that option. 
 
 


