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Executive summary

COMMERCIAL IN CONFIDENCEPRAGMATIC RESEARCH

This research quantifies certain hazardous material contamination in Australian kerbside recycling and
identifies pathways for industry action. It was based on 13 confidential consultations representing 56% of all
operating MRFs in Australia (37 of 58); a sector-wide survey of 10 responses representing 52% of all
operating MRFs (34 of 58); and analysis of data from 10 sources covering approximately 3 million households
(over 30% of the total) and 49% of the 2,058,000 tonnes of material processed through all MRFs. In total
84% of all MRFs were involved in the research in some way.

From this we estimate that Australian households place more than 9,400 tonnes of hazardous materials in
kerbside recycling annually.

For this research hazardous waste is limited to loose batteries, gas cylinders and electronic and electrical
wastes with embedded batteries. Other potentially hazardous materials such as large electric items,
chemicals, paint and medical supplies are not covered in this study.

Quantification and findings are based on current available data of these materials that are recovered and
removed in the MRF process. Industry advice and research observations are that an unquantified amount of
these materials cannot be recovered or removed at MRFs and therefore the numbers presented here are an
underestimate of the total amount of these hazardous waste present in kerbside recycling.

KEY FINDINGS

Current data collection

• Only 50-71% of surveyed MRFs currently collect data on hazardous materials, varying by category

• Data collection methods, metrics, and frequencies are highly inconsistent across the sector

• Most operators track hazardous materials primarily for safety purposes, using sorting and audit methods

• Few operators (10-29% of surveyed MRFs) not currently collecting data are willing to start in the future
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Executive summary (cont.)

COMMERCIAL IN CONFIDENCEPRAGMATIC RESEARCH

Contamination scale

• Hazardous materials represent 0.46% of kerbside recycling by weight, or 2.3% of all contamination

• Average household contribution: 1.05 kg of hazardous materials per year

• Estimated 13.8 million loose batteries (1.55 units per household) disposed incorrectly in yellow bins
annually

• Consumer electronics with embedded batteries comprise the bulk of hazardous material by weight
(approximately 90%)

Operational and cost impacts

• Lithium-ion (li+) batteries pose the greatest fire risk, with li+ batteries such as e-bike and e-scooter
batteries creating thermal runaway incidents that can shut down or destroy entire facilities

• One operator reports disposal costs exceeding $20,000 per month for hazardous materials alone

• Additional costs include insurance premiums, operational downtime, equipment damage, contaminated
saleable materials, and specialized safety equipment

• Estimated cost of disposal of hazardous waste of between $550 and $850 per tonne

• Processing speeds (25 tonnes/hour) make detecting small hazardous items extremely difficult

• Hazardous materials create multiple failure points throughout processing, contaminating metal, plastic, and
glass streams
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Executive summary (cont.)

COMMERCIAL IN CONFIDENCEPRAGMATIC RESEARCH

Emerging concerns

• Nitrous oxide canisters reportedly increasing in numbers represent both a waste crisis and public health
issue, with one facility finding approximately 1,000 canisters per month (10,000+ annually)

• Vapes are a rapidly growing contamination source, combining lithium-ion battery risk with plastic and
chemical hazards

• Gas cylinders, particularly butane bottles, create explosion risks; larger cylinders are more reliably removed
than smaller ones

• Pyrotechnics appear less frequently except near coastal areas with high boating activity (e.g. flares)

Mixed views on future data collection

• Strong support for Extended Producer Responsibility (EPR) schemes to shift costs to manufacturers

• Willingness to participate in standardised sector-wide data collection with consistent categories and
methods for most MRF operators. Although there were a couple of larger organisations who currently
don’t collect data and are unwilling to at this stage.

• Support for expanding alternative collection infrastructure (e.g., NSW EPA's embedded battery trial model)

• Recognition that enhanced public education campaigns are essential, particularly for batteries and vapes

• Acknowledgment that achieving data consistency will require significant time and sector-wide coordination
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Recommendations

COMMERCIAL IN CONFIDENCEPRAGMATIC RESEARCH

The data and findings illustrate that hazardous waste in kerbside recycling is problematic; it is environmentally
destructive and economically wasteful.

Better and more timely tracking and reporting of the extent of this problem will assist policy makers to
respond effectively, consumers to participate properly and industry to operate more efficiently. As such on-
going accurate data is vital. Recommendations to achieve that are:

1. Develop and implement standardised and regular audit protocols and reporting templates for the sector

2. Create a voluntary industry reporting framework with confidential data aggregation to address commercial
sensitivity

3. Pilot standardised approaches with 10-15 willing MRFs to refine methodology

4. Establish annual "State of Hazardous Contamination" reporting to track trends

5. Use findings to support advocacy for EPR schemes covering batteries, electronics, and gas cylinders

6. Expand successful models like NSW EPA embedded battery trial to other states

This research establishes a baseline understanding of hazardous contamination in kerbside recycling while
highlighting the critical need for standardised data collection.

The sector demonstrates readiness for coordinated action, requiring policy support and funding mechanisms
to implement sustainable solutions that address safety risks, financial burdens, and environmental impacts.
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Objectives and methodology
OBJECTIVES

To assess and address hazardous material contamination in kerbside recycling, supporting industry-wide
action through data collection, education, and advocacy.

The focus will be the following on hazardous materials in kerbside recycling streams:

• Loose batteries

• Consumer electronics with embedded batteries

• Combustible cylinders (e.g., gas bottles)

• Pyrotechnic devices & explosives (e.g., flares, fireworks)

METHODOLOGY

Our approach built on the survey methodology we used for ACOR to understand the prevalence of battery-
related fires in the sector.

To gain an accurate and comprehensive view, for the current project we took a staged approach that sought
to understand the current level of data gathering around hazardous materials and the degree to which the
sector can implement or bolster checking procedures to enhance this data gathering. This involved:

1. Targeted consultation: with 13 relevant personnel from MRF organisations (large, medium and small
where available)

2. Research instrument(s) design: based on consultation the design of an online survey to collect relevant
data from MRFs across the sector

3. Collection of current or past data on hazardous materials in kerbside recycling

4. Analysis, calculations and reporting

COMMERCIAL IN CONFIDENCE
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METHODOLOGY
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Methodology overview

COMMERCIAL IN CONFIDENCEPRAGMATIC RESEARCH

1. Targeted 
consultation

•13 confidential 
one-on-one 
interviews 
representing 
approximately 37 
MRFs across the 
country (63% of 
total MRFs)

2. Sector-wide 
online survey

•Open from 
September-
October 2025.

•10 responses 
received 
representing 
approximately 34 
MRFs across the 
country (59% of 
total)

3. Data 
collection

•Hazardous 
material data from 
10 sources with 
varying methods, 
metrics and time 
frames of 
collection 

4. Analysis and 
reporting

•Modelling to 
estimate the 
amount of 
hazardous 
materials in 
kerbside recycling 
coming from 
Australian 
households 

•Insights into 
broader industry 
practices and 
possible solutions 
for the future.

Nick Harford of Harford Consulting provided valuable input into research design, data collection and analysis for
the project.
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Inclusions and exclusions
The study is focussed on combustible hazardous waste in kerbside recycling in Australia and in particular loose
batteries, electronic and electrical waste (e-waste), gas cylinders and pyrotechnics (e.g. flares, fireworks etc.). It
does not include other potentially hazardous wastes such as electronic items without embedded batteries,
chemicals, paint and medical waste.

The hazardous wastes being assessed and reported in this study are those that are in household kerbside
recycling bins (yellow-lidded commingled recycling bins). It does not include any assessment of materials in
household general waste bins (red-lidded), food and garden organics bins (green-lidded or FOGO), or waste from
commercial and industrial sources.

The hazardous wastes being assessed and reported in this study are those that are recovered and removed at
MRFS. Hazardous waste that is not captured or detected at a MRF and goes into secondary material recovery
streams or into residual waste to landfill is not included.

COMMERCIAL IN CONFIDENCEPRAGMATIC RESEARCH
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1. Targeted consultation
We conducted a series of 13 confidential one-on-one interviews with operators and organisations in the sector
representing approximately 37 (or 63%) of MRFs across the country

The aim of the consultation was to understand perspectives of key players in the industry and current levels of
data collection on hazardous materials, the methodologies being used and the willingness to be involved in more
standardised procedures in the future.

Where available consultation participants sent through any current data they had.

The output also allowed us to develop an online survey to be sent to the sector.

COMMERCIAL IN CONFIDENCEPRAGMATIC RESEARCH



12

2. Sector-wide online survey
The online survey covered the following topics

• No. of MRFs operated

• States of operation

• Kerbside recycling material processed per annum

• Information collected on:

• Loose batteries

• Consumer electronics with embedded batteries

• Combustible cylinders (e.g., gas bottles)

• Pyrotechnic devices & explosives (e.g., flares, fireworks)

• If collecting, methods and metrics used and frequency of data collection

• Willingness to send data to Pragmatic/ACOR

• If not collecting, willingness to do so in the future and likely methods and metrics that will be used and likely
frequency of collection

• Opinions on solutions for minimising hazardous materials from kerbside waste

ACOR distributed the survey link to the sector and followed up with reminders.

The survey was open from September-October 2025.

10 responses were received representing approximately 34 MRFs across the country. Their profile is shown on
the following page.

COMMERCIAL IN CONFIDENCEPRAGMATIC RESEARCH



13

2. Online survey sample (n=10, 34 MRFs)

COMMERCIAL IN CONFIDENCEPRAGMATIC RESEARCH

3

1

1

1

1

3

Up to 10,000 tpa

10,000 to 20,000 tpa

30,000 to 40,000 tpa

90,000 to 100,000 tpa

150,000 to 200,000 tpa

More than 200,000 tpa

Approximately, how much kerbside recycling material would 
the MRF(s) process per annum?

No. of responses

No. of 
MRFs

No. of 
responses Total MRFs

1 5 5
2 1 2
4 1 4
7 2 14
9 1 9
Total 10 34

8

5

3

3

2

2

NSW

Victoria

Queensland

South Australia

Western Australia

Tasmania

Which states or territories do your MRF operate in?
No. of responses
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3. Data collection
As part of the consultation and online survey phase we asked participants if they could send any relevant audits,
surveys or quantified data they had on hazardous materials in their kerbside recycling processing.

We received data from 10 sources representing 59% of all operating MRFs in Australia (34 of 58 MRFs).

It should be noted there was little consistency in collection methods, metrics used and timing of collection and
reporting. Further, definitions and availability of category data also varied.

COMMERCIAL IN CONFIDENCEPRAGMATIC RESEARCH
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4. Analysis and reporting
The main focus of our analysis was to develop estimates on the amount of hazardous materials in kerbside
recycling coming from Australian households and where possible, quantify these amounts in the four main
categories of:

• Loose batteries

• Consumer electronics with embedded batteries

• Combustible cylinders (e.g., gas bottles)

• Pyrotechnic devices & explosives (e.g., flares, fireworks)

As the report will show there was no real consistency in the methods, metrics and time frames for the collection
of this data. However, by incorporating other industry data and and reviewing our analysis and assumptions we
can provide a broad estimate of total hazardous materials in kerbside recycling. Specific category breakdown is
more difficult, but the data does provide some insight.

The report also summarises the findings from the consultation and online survey phases to provide broader
context of industry practices, a measure of the perceived importance of the hazardous material issue and insights
into possible solutions for the future.

COMMERCIAL IN CONFIDENCEPRAGMATIC RESEARCH
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SURVEY RESULTS
10 responses representing approximately 34 MRFs 
(59%) across the country
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Data collection on hazardous materials in 
kerbside recycling

COMMERCIAL IN CONFIDENCEPRAGMATIC RESEARCH

Yes No Total 
MRFs

Hazardous material
No. of 
MRFs

Percent of 
MRFs 

No. of 
MRFs

Percent of 
MRFs 

Loose batteries 17 50% 17 50% 34

Consumer electronics with 
embedded batteries 17 50% 17 50% 34

Combustible cylinders (e.g., 
gas bottles) 24 71% 10 29% 34

Pyrotechnic devices & 
explosives (e.g., flares, 
fireworks) 10 29% 24 71% 34

Do you collect information on the following when it is received at any of your MRFs via kerbside recycling?

Based on 10 survey responses representing approximately 34 MRFs (59%) across the country

Assuming data collection methods are consistent across organisations operating more than one MRF, there were
24 MRFs that collected data one at least one of the hazardous items categories, 10 MRFs collected data on all 4
categories, while another 10 MRFS did not collect data on any of the categories.
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LOOSE 
BATTERIES

CONSUMER 
ELECTRONICS

GAS 
CYLINDERS

PYRO-
TECHINICS

NO. OF MRFs COLLECTING DATA 17 17 24 10
Collection methods
Sorting (e.g. putting into different containers) 13 13 20 10
Audits 13 13 13 9
Hazardous items daily shift reporting 9 9 9 9
Outgoing loads over weighbridge once sorted 1 1 0 0
Metrics used
Cost of disposal 15 15 22 10
Count/no. of units 9 9 18 9
Weight 6 6 6 9
Frequency of collection
Daily 11 11 12 9
Weekly 1 1 0 0
Monthly 1 1 7 0
Annually 0 0 0 1
Variable: quarterly/annually/on demand 4 4 4 0
Last report
2025 17 17 17 10
Don't report 0 0 7 0
Next report
2025 17 17 24 10
Who report to
Internally 13 13 13 10
Councils/clients 15 15 15 9
Regulators 0 0 1 1

Details on collection by the MRFs who currently collect data on hazardous materials in kerbside recycling are
shown below. (NB. Some questions allow multiple responses).

Those who did collect data employed a combination of sorting and audits methods, using a range of metrics
(most commonly cost of disposal). Data collection mostly occurred daily, and all had reported and will continue
to report in 2025 (internally and to councils/clients).
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Details on MRFs who currently don’t collect data on hazardous materials in kerbside recycling and their
willingness to do so in the future is shown below. (NB. Some questions allow multiple responses).

Most MRFs who currently don’t collect hazardous material data are not willing to do in the future (only one or
two MRFs, slightly higher for pyrotechnics). For loose batteries and consumer electronics the same 5
organisations currently did not collect data, with one of these saying they would be prepared to collect data on
both categories in the future. Two organisations representing a total of 14 MRFs said they would not collect
loose batteries, electronics or pyrotechnics in the future, which explains the low take-up rate across the data.

LOOSE 
BATTERIES

CONSUMER 
ELECTRONICS

GAS 
CYLINDERS

PYRO-
TECHINICS

Currently not collecting data (no. of MRFs) 17 (5 orgs) 17 (5 orgs) 10 (4 orgs) 24 (8 orgs)
Would be prepared to start collecting (no. of MRFs) 2 1 2 7
Collection methods would use
Sorting (e.g. putting into different containers) 2 1 2 3
Audits 1 0 1 4
Metrics would use
Cost of disposal 1 0 0 4
Count/no. of units 2 1 2 2
Weight 1 1 1 4
Likely frequency of collection
Daily 0 0 0 2
Weekly 1 1 1 1
Monthly 0 0 0 0
Quarterly 1 0 1 0
Aligned with frequency for other materials 0 0 0 4
When could start collecting
This month 1 0 1 0
2025 0 0 0 2
Just require a template or format 1 1 1 1
Only if relevant as a recurring category, if occurring this 
likely fall in "Other" in existing data 0 0 0 4
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SECTOR INSIGHTS
A summary of 13 confidential one-on-one interviews 
representing approximately 37 MRFs across the country (63% of 
the total)

• The current state of play
• Operational and cost impacts
• Solutions
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The current state of play
Batteries and power sources

Sector interviewees said that Lithium-ion batteries represent the most serious threat to facility operations. Many
identified battery fires as their primary safety concern, including providing dramatic video evidence of an e-bike
battery fire on the runway.

These fires are seen as extremely difficult to extinguish with conventional methods, can reignite after apparent
suppression, and require specialised containment procedures. Facilities now maintain dedicated fire stations with
protective equipment and fireboxes specifically for battery incidents.

The range of batteries entering the recycling stream includes large-format e-bike and e-scooter batteries (highest
risk), power tool batteries, car batteries, small consumer electronics batteries, vapes (increasingly prevalent), and
button batteries. One noted they collect pallets of car batteries, e-bike batteries, and power tool batteries
weekly, while smaller batteries frequently end up in glass recycling where they're difficult to detect and remove.

Vapes are a rapidly growing contamination source. The combination of of lithium batteries with plastic casings
and occasional residual liquid, creates multiple hazards in processing equipment.

Gas cylinders and compressed gas

Gas cylinders appear regularly in recycling streams, with operators noting that large cylinders are most reliably
removed during processing, while smaller ones often slip through. Butane bottles were specifically highlighted as
particularly dangerous due to their tendency to explode. CO2 cylinders from SodaStream and similar products,
helium cylinders, and fire extinguishers also create significant hazards.

One participant revealed data on nitrous oxide contamination that represents both a waste crisis and serious
social issue. The facility finds approximately 1,000 nitrous oxide canisters (‘nangs’) per month—over 10,000
annually. Canisters are found scattered around rave parties and in residential bins, indicating a significant public
health crisis intersecting with waste management.

COMMERCIAL IN CONFIDENCEPRAGMATIC RESEARCH
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Consumer electronics

Consumer electronics with embedded batteries create ongoing challenges. Some spoke of the NSW EPA’s
embedded battery trial at transfer stations to collect items like Dyson vacuums, electric toothbrushes, power
tools, phones, tablets, and toys with embedded batteries.

On balance, consumer electronics were seen as relatively less of a risk when compared with loose batteries and
gas cylinders that create acute, immediate safety issues (fires, explosions). Consumer electronics were more likely
to be seen to create chronic, systemic contamination that reduces material quality across multiple streams,
increases processing costs and requires manual sorting resources.

It should be noted that when discussing ‘consumer electronics’ this sometimes included those without embedded
batteries, where acute safety issues were not considered as prevalent. However, it was acknowledged that
consumer electronics with embedded batteries posed similar or more serious acute safety risks as loose batteries
and gas cylinders.

Pyrotechnics

Pyrotechnics such as fireworks and flares were seen as less of a problem and rarely encountered, except for
some MRF operators near the coast where there was high level boating activity (flares).

COMMERCIAL IN CONFIDENCEPRAGMATIC RESEARCH

The current state of play (cont.)
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Safety risks and processing challenges

Fire incidents create multiple operational disruptions including facility shutdowns, equipment damage, and
insurance complications. One participant specifically mentioned that insurance ramifications are a "touchy
subject," with operators reluctant to publicly identify incidents due to concerns about premiums and coverage.

Another said that hazardous materials create multiple failure points throughout processing. Items caught at pre-
sort may be removed, but others pass through eddy current separators, fall through screens into glass
processing, contaminate metal and plastic streams, and create dangers at downstream facilities. The fundamental
challenge is processing speed – some conveyor belts move at 25 tonnes per hour, making it difficult to spot
smaller hazardous items.

Others spoke of line stoppages for safe removal, complete facility shutdowns in case of fires, resource allocation
away from normal processing, and delayed throughput affecting contract obligations.

Financial impacts

One participant reported disposal costs exceeding $20,000 per month for hazardous materials alone. This
expense was not recovered through standard processing fees.

Additional cost categories identified by operators include:

• Increased insurance premiums due to fire risk

• Operational downtime and lost productivity from incidents

• Equipment damage and repair costs

• Resource allocation for manual sorting and safety inspections

• Contaminated material bales that cannot be sold

• Fire suppression systems and specialized safety equipment

• Additional staff training on hazardous materials handling

COMMERCIAL IN CONFIDENCEPRAGMATIC RESEARCH

Operational and cost impacts
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Data collection challenges

While many operators track hazardous materials for safety purposes, standardisation remains elusive.

One noted that audits provide point-in-time data, but most materials aren't separately tracked through
processing. Different councils require different levels of detail, ranging from comprehensive audits to basic pull-
through assessments. Contamination rates vary from 10% to 30% across regions.

One had implemented systematic data collection since 2013, with shift supervisors recording individual item
counts across multiple categories. However, most operators consider detailed data commercially sensitive,
limiting industry-wide understanding of the problem's full scale.

COMMERCIAL IN CONFIDENCEPRAGMATIC RESEARCH

Operational and cost impacts (cont.)
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Extended producer responsibility

Strong industry consensus supports extended producer responsibility schemes. One participant specifically
endorsed levying manufacturers to cover recycling costs for their products. Another has developed a
comprehensive advocacy framework including cost recovery strategies, supplier identification (SodaStream,
Spotlight, Big W, Bunnings), and analysis of misleading corporate greenwashing claims. Companies claiming
products "can be recycled by most local councils" without proper infrastructure represent regulatory and
accountability gaps requiring attention.

Standardised data collection

Operators we spoke with expressed willingness to participate in sector-wide surveys with consistent categories
and measurement methods. One suggested practical approaches including workers setting aside and
photographing hazardous items spotted during shifts, collecting small batteries from glass processing monthly,
and conducting periodic audits 2-3 times annually to capture seasonal variations.

Another committed to sharing contamination reports confidentially and working with ACOR on standardisation
efforts. Success was seen as balancing detail with practical limitations and addressing commercial sensitivity
through confidential data aggregation.

COMMERCIAL IN CONFIDENCEPRAGMATIC RESEARCH

Solutions
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Alternative collection infrastructure

NSW EPA’s embedded battery trial at transfer stations was seen by some as a promising model. Expanding
Community Recycling Centres, improving accessibility, implementing retail take-back programs, and exploring
deposit schemes were also mentioned. One participant suggested councils should provide clearer communication
about existing services and more convenient disposal options.

Public education

Enhanced public education campaigns were seen as important to address battery and electronics disposal, with
particular attention to vapes and ‘nangs’ that also overlap with public health messaging.

Clearer signage, consistent national messaging, and improved risk communication approaches were seen as
essential.

COMMERCIAL IN CONFIDENCEPRAGMATIC RESEARCH

Solutions (cont.)
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CALCULATIONS AND ESTIMATES
Based on data sent from 10 sector sources covering 
approximately 49% of the total materials through all 
operating MRFs in Australia

Due to inconsistent collection methodologies across the sector, these estimates should be 
considered indicative rather than definitive. Our recommendations focus on improving data 
standardisation for future assessments.
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We received data from 10 sources ranging from councils, MRF operators, auditors and consultants. There was little consistency in collection
methods, metrics used and timing of collection and reporting. Further, definitions and availability of category data also varied.

A summary of these data sources is shown below.

COMMERCIAL IN CONFIDENCEPRAGMATIC RESEARCH

Data sources

Operator/source

Estimated no. of 
households 

serviced
Collection 
methods Collection period Categories used Metrics used

A approx. 700,000 Bin audits Feb to June 2023
Batteries, consumer 
electronics, gas cylinders

kg per household per 
week

B
50,898 Bin audits Nov to Dec 2019

Total hazardous, no other 
categories (visual 
identification)

Percentage by volume 
and weight

C
56,647 Bin audits April 2024 e-waste

kg per household per 
fortnight

D
113,924 Bin audits Oct/Nov 2019 e-waste

kg per household per 
week

E 71,429 Bin audits May/June 2022 Electrical items
kg per household per 
week

F (n=2) 976,190
During 
processing 2025 FY Batteries, gas cylinders Tonnes per year

G 571,429
During 
processing 2025 FY Batteries, gas cylinders Number per year

H Unsure Truck audits
May 2023 to May 
2025

Batteries, consumer 
electronics Presence per truckload

I 1,295,238 Audits (NFI) Unsure

Dry cell batteries, car 
batteries, e-waste & electrical, 
gas cylinders kg per audit sample
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Seven of the sources, representing collections from around 3 million households provided data that could be
used for estimates of the total amount of hazardous material in kerbside recycling per household per year. In
most cases a total for electrical hazardous/e-waste was used for consistency. However, we do have some data
points for three specific categories (there was insufficient data on pyrotechnics to assess). A breakdown is shown
below (sources have been de-identified). There will be some minor discrepancies due to rounding errors and
calculations based on differing metrics.

It should be noted that these figures are based on materials that are actually identified and recorded during
audits and processing. Industry reports that unknown quantities of hazardous wastes and materials are not
identified, removed or collected at MRFs and therefore goes through into secondary material and residual
waste streams.

COMMERCIAL IN CONFIDENCEPRAGMATIC RESEARCH

KILOGRAMS/HOUSEHOLD/YEAR

SOURCE TOTAL
LOOSE 

BATTERIES
CONSUMER 

ELECTRONICS 
GAS 

CYLINDERS 
1 1.972 0.090 1.882 0.000
2 2.184
3 0.114
4 0.139 0.050 0.089
5 0.114 0.009 0.105
6 2.980
7 0.103 0.0003 0.003 0.100

AVERAGE 1.053 0.037 0.943 0.073

Calculations
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Based on our calculations we estimate that on average each Australian household places around 1 kilogram
(1.053) of hazardous material in kerbside recycling each year. The bulk of this (by weight) is consumer electronics
(around 0.9 kg).

On average 0.037 kg of loose batteries are placed in kerbside recycling in a year or 1.55 units based on an
Equivalent Battery Unit (EBU) of 0.024 kg.

For gas cylinders the average figure is 0.07 kg per household per year. Given the variety of gas cylinders
collected (e.g. LPG, nitrous whipped cream, helium balloon gas, CO2 SodaStream, fire extinguishers etc.) coming
up with an ‘equivalent unit’ is more difficult.

Cost estimates
Respondents advised that the cost of managing hazardous materials at MRFs is multifaceted. It can include and 
have an effect on costs related to labour, disposal, operational efficiency, down time, machinery damage, safety 
training, compliance and insurance.

MRF operators indicated that hazardous waste is not uniform in its potential impacts or cost effects. It was
noted for example that small quantities of materials such as flares or explosives can shut down a facility for
extended periods of time, whereas large amounts of e-waste may not affect operations except for needing extra
sorting and disposal. Further, some gas cylinders such as LPG bottles are a risk of explosion causing injury and
damage, whereas small nitrous oxide canisters have little or no such risk.

From the data obtained for this study and based on an estimated cost of disposal of hazardous waste of between
$550 and $850 per tonne, disposal costs alone for hazardous materials cost MRFs nationally about $5.2 to 8.0
million dollars per year, or about $2.50 to $3.90 per tonne of material processed through MRFs.

Calculations (cont.)
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Based on these estimates and incorporating national household data on kerbside collection we can extrapolate
our figures to provide a national picture (noting these are broad estimates only). There will be some minor
discrepancies due to rounding errors and there is likely to be a range around each of the figures given.

COMMERCIAL IN CONFIDENCEPRAGMATIC RESEARCH

The national picture

Total households 9,800,000 households

Households with access to kerbside recycling (91%) 8,918,000 households

National total of kerbside recycling 2,058,000,000 kg per year

National total of contamination in kerbside recycling (20%) 411,600,000 kg per year

National total for hazardous materials in kerbside recycling 9,391,800 kg per year
Percent of hazardous material in kerbside recycling 0.46% by weight
Percent of hazardous material in kerbside recycling contamination 2.3% by weight
Average amount of hazardous materials in kerbside recycling 1.053 kg per household per year
Average amount of loose batteries in kerbside recycling 0.037 kg per household per year

No. of loose batteries in kerbside recycling (EBU=0.024 kg) 1.55 average units per household per year

National total for loose batteries in kerbside recycling 13,798,152 units per year

We estimate at least 9,400 tonnes of hazardous materials appears in kerbside recycling across Australia in a
given year.
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APPENDIX
Contributing organisations
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The following organisations were consulted, surveyed or provided data as part of the project. All input was
provided on a confidential basis.

• Anne Prince Consulting

• Australian Paper Recovery (APR Kerbside)

• Bundaberg Regional Council

• Central Adelaide Waste and Recycling Authority (CAWRA)

• Cleanaway

• Elouera Industries

• EnviroCom/JJ’s Waste

• Green Industries South Australia

• IQ Renew

• Kurrajong Recycling

• Lismore City Council

• Re.Group

• South Australian council audits (n=3, anonymous)

• Veolia

• Visy Recycling

• Waste & Recycling Industry Queensland

Organisations


