
 

 

NACOE P120/WARRIP-2021-016:  

Task 8 Potential Use of Recycled 

Waste Plastics in Temporary 

Traffic Management Devices 

Author/s: 

Justin Nicols, Brendan Williams, 

Dr Javad Yaghoubi, Dr James Grenfell 

ARRB Project No.: 

015430C/015611 



 

NACOE P120/WARRIP-2021-016:  Task 8 Potential Use of Recycled Waste Plastics in Temporary Traffic Management Devices ii 
TC-710-4-4-1c 

Version Control 

Report version no. Date Released to client by Nature of revision 

1 04/04/2022 Jaimi Harrison Draft report for review, 
including SQP feedback 

2 28/06/2022 Jaimi Harrison Updated draft for review 

3 14/12/2022 Jaimi Harrison Final for review 

 



 

 

Investigating the use of recycled and reclaimed 
plastic in safe, sustainable future road 
infrastructure  

This report forms one element of a multi-stage research project undertaken as a joint initiative between the 
Western Australian Road Research and Innovation Program (WARRIP) and the National Asset Centre of 
Excellence (NACOE).  

Stage 1 (2020–21) aimed to: 

 review local and international projects that used recycled waste plastic in road and transport 
infrastructure 

 identify the potential uses for recycled plastics in road construction and the relative quantities of materials 
that could be realistically used by each application 

 review plastic waste streams in Queensland and Western Australia to understand market trends and 
capacity 

 investigate workplace health and safety (WHS) requirements and environmental considerations 
associated with the use of waste plastics in road construction. 

 

The publications completed under Stage 1 include: 

 Task 2–4: Investigating the use of recycled plastic in road infrastructure 

– 2: Literature review 

– 3: Plastic waste management (industry survey) 

– 4: Workplace, health and safety, and environmental implications 

 

Stage 2 (2021–23) aimed to: 

 explore safe and sustainable ways to expand the potential uses of waste plastics in transport 
infrastructure 

 understand the health, safety and environmental impacts of using waste plastics in asphalt and bitumen, 
including microplastics, leaching, fuming and emissions.  

 

The publications completed under Stage 2 include: 

 Task 5: Recycled plastics in infrastructure (Factsheet) 

 Task 6: Health and environmental effects of incorporating plastics in binders and asphalt   

– 6A: Laboratory fuming and emissions 

– 6B: Microplastics and leaching 

 Task 7: Potential use of recycled waste plastics in geosynthetics 

 Task 8: Potential use of recycled waste plastics in temporary traffic management devices 
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Summary 

The objectives of this project Task 8 were to review the current state of 

play for temporary traffic management, road delineation and other control 

devices that contain reclaimed and recycled plastic (RP) and to identify 

barriers and opportunities for incorporating RP in these devices. The 

objectives were pursued through reviewing current standards and 

available products as well as through consulting with industry suppliers. 

The key findings of this investigation include: 

• Current standards and specifications or procurement processes are 

performance based and, as such, do not pose any restrictions on the 

use of RP in these products. 

• Currently, PVC (up to 100% by mass), uPVC, polypropylene (up to 

70% by mass), low-density polyethylene (LDPE) (up to 37.5%) and 

high-density polyethylene (HDPE) (up to 37.5%) are being used in 

Australia in various applications such as base of traffic cones, barrier boards and safety signs.  

• Due to the lack of consistency and potential low quality of RP feedstock, visual properties, such 

as colour and light fastness, as well as flexibility of products may be negatively impacted. As 

such, there are concerns on the use of RP in products such as stem of traffic cones. 

• For the lower order products that do not have flexibility and/or bright or retroreflective colour 

requirements, such as base or footing components, there is great opportunity for use of RP.  

• The products containing RP and currently being used in Australia are manufactured overseas, 

with suppliers highlighting the high cost of local manufacturing as the primary reason. However, 

the high cost of local manufacturing forcing manufacturing overseas is anticipated to be a 

broader issue, rather than one specific to RP. Overall, the use of RP in temporary traffic 

management devices (TTMDs) does present a low impact to the Queensland and Western 

Australian plastic waste streams. 

• From a health, safety and environmental perspective, use of RP in the manufacture of traffic 

management devices is not expected to cause a different risk profile than that of virgin plastics 

currently being used.  

• Given the application, none of the devices containing RP are products causing concerns in 

relation to consumer exposure. 

• State road agencies can promote the increased uptake of RP in these products by encouraging 

suppliers and manufacturers to view the uptake of RP as a competitive advantage. For 

instance, requiring tender applications to include details on the percentage of RP within their 

products.  

 

 

Although the report is believed to 

be correct at the time of 

publication, the Australian Road 

Research Board, to the extent 

lawful, excludes all liability for 

loss (whether arising under 

contract, tort, statute or 

otherwise) arising from the 

contents of the report or from its 

use.  Where such liability cannot 

be excluded, it is reduced to the 

full extent lawful.  Without limiting 

the foregoing, people should 

apply their own skill and 

judgement when using the 

information contained in the 

report. 
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1 Introduction 

1.1 Background 
With recent bans on waste plastic exports, Queensland and Western Australia are looking to limit 

the disposal of used plastics in landfill and find sustainable alternative applications for these 

materials. As such, the Queensland Department of Transport and Main Roads (TMR), Main Roads 

Western Australia (MRWA) and the Australian Road Research Board (ARRB), under both the 

National Asset Centre of Excellence (NACOE) and the Western Australian Road Research and 

Innovation Program (WARRIP) agreements, have launched a multi-year project ‘Investigating the 

Use of Recycled and Reclaimed Plastic in Safe, Sustainable Future Road Infrastructure’. One of 

the objectives of this project is to explore ways to safely and sustainably expand the potential uses 

of waste plastics in transport infrastructure. 

Following sustainable practices within the road infrastructure has the potential to positively impact 

the country’s economy by reducing the burden of waste management, lessen environmental issues 

and decrease the costs associated with building and maintaining transport infrastructure. One of 

the major environmental concerns currently is the generation and unsustainable management of 

waste plastics. In 2019–20, Queensland and Western Australia consumed approximately 611,000 

and 315,000 tonnes of plastic, respectively. Of the plastic consumed, both states recycled 

approximately 15% (O’Farrell et al. 2021). 

This Task 8 report has been prepared as part of the project to focus on investigating the 

sustainable use of reclaimed and recycled plastic (RP) in temporary traffic management, road 

delineation and other control devices. In comparison to other applications of RP in road 

infrastructure, temporary traffic management devices (TTMD) generally have a short service life 

and limited structural requirements. TTMDs require a visual safety effect rather than structural 

strength, which creates an opportunity for the use of RP. However, as traffic management devices 

are low value, the available market for a product is highly sensitive to its price, which is heavily 

influenced by production costs.     

1.2 Scope of the Project Task 
This project task reviewed the current opportunities for TTMD containing RP and identified gaps 

and/or barriers for their use, and this report provides recommendations on the safe and appropriate 

use of these devices in transport infrastructure applications.  

This report was prepared based on a thorough review of the relevant standards and specifications 

on the use of TTMD, particularly those of Queensland and Western Australia, as well as currently 

available products and consultations with the industry suppliers. A suitably qualified professional 

(SQP) was consulted for the assessment of potential harm to human health and the environment 

by using RPs in the manufacture of these devices. The devices considered in this project included: 

• traffic cones 

• temporary bollards 

• temporary signage backing 

• barriers (excluding noise barriers) 

• guideposts 
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• temporary fence footings. 

The main objectives of this project task were identifying: 

• in what TTMDs RP is currently being used 

• in what TTMDs RP can be used 

• the barriers and opportunities to utilise these devices containing RPs. 
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2 Traffic Management Devices 

2.1 Definition of Traffic Management Devices and Products  
According to AS 1742.2:2009, a traffic control device is any installation which is used to regulate, 

warn or guide road users. For the purposes of this project task, the definition of a TTMD has been 

extended to include any disposable device which can be used to ensure the safety of road users, 

road work personnel, pedestrians and the general public within the road network. Examples 

include traffic cones, barriers, temporary bollards, guideposts, temporary fence footings and 

temporary signage. 

2.2 Current Requirements for Traffic Management Devices  
Within the context of low risk/semi-disposable products that are used within the infrastructure and 

construction industry, relevant Australian standards were consulted to determine if there are any 

restrictions on material type. In a general sense, standards for these products have broad 

performance requirements such as ‘durable and resistant to traffic impacts’ with no metrics of 

assessment.  

AS/NZS 3845.2:2017 states that these products must demonstrate satisfactory impact 

performance by passing Manual for Assessing Safety Hardware (MASH) testing (AASHTO 2016) 

or, alternatively, a more appropriate impact performance test for the device. However, this 

requirement is not mentioned in some ‘parent’ standards, such as for traffic cone requirements in 

AS 1742.3:2019. In all cases, there seemed to be no restrictions within the Australian standards or 

state specifications for the type of material these products are required to be made from. Table 2.1 

lists the Australian Standards that are currently relevant in setting the selected device requirements 

and includes some remarks to note when considering the incorporation of RPs. 

Table 2.1: Summary of selected device requirements according to Australian standards 

Device Relevant standard Remarks 

Traffic cones  AS 1742.3:2019 Section 4.11.1 

AS 3845.2:2017 Section 5 (1) 

There are no restrictions on material type with non-
quantifiable performance requirements (from AS 
1742.3:2019): 

‘traffic cones shall comprise cones of fluorescent orange 
material that is resilient to impact.’ 

‘Cones and bollards shall be designed to be stable under 
reasonably expected wind conditions and air turbulences 
from passing traffic…can be displaced by passing 
traffic…provide adequate stability from passing traffic when 
unattended.’ 

Temporary bollards  AS 1742.3:2019 Section 4.11.1 

AS 3845.2:2017:2017 Section 
5(1) 

As above for traffic cones in addition to:  

‘Temporary bollards shall comprise a vertical parallel sided 
or tapered tube of fluorescent orange or red material that is 
resilient to impact.’ 

Permanent bollards None Permanent bollards are primarily used to restrict access to 
adjacent land near low-speed roads such as parks and are, 
therefore, not crash tested. 

Speed/road hump  AS 1742.13:2009 Section 2.4  

AS/NZS 2890.1:2004 Section 
4.9 

Both AS 1742.13:2009 and AS/NZS 2890.1:2004 only 
provide dimensional requirements for speed humps with no 
restriction on material. There is no mention of performance 
requirements in the context of structural capacity.  
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Device Relevant standard Remarks 

Temporary fencing 
footings  

AS 4687:2007 Section 2.1.7 There are no restrictions on footing/base plate systems for 
temporary fencing as long as the whole fencing system is 
able to pass the required tests.  

‘engineered of such weight that will support the 
fence/hoarding system in accordance with in-service 
performance requirements and subsequent performance 
testing’  

Longitudinal 
channelising 
devices (LCD) 
(incl. barrier 
boards, water-filled 
barriers)\barricades 
(2) 

AS/NZS 3845.2:2017 Section 
3.2.3, Section 5 

AS 1742.3:2019 Section 4.10.2 

LCDs are not to be confused with road safety barriers. The 
definition of an LCD is broad enough to encompass a very 
broad range of devices as long as they do not serve a 
crash/road safety barrier function.  

‘LCDs are used to provide either visible or physical 
containment of pedestrians or workers on foot and plant 
within the safe workplace boundary established at a 
particular worksite or as traffic channelising devices and 
may be used in situations where a road safety system is not 
required’   

LCDs must be tested using the MASH system. 

Barricades, as specified by AS 1742.3:2019, shall ‘comprise 
either barrier boards or stand-alone non-interconnected 
lightweight modules’ and must conform to AS/NZS 
3845.2:2017. 

Safety signs AS 1319:1994 The relevant standard is to ensure that standardised sizes, 
colours and symbols are used. 

Bicycle lane 
separator 

None Rely on local technical specifications. 

1. AS 1742.3:2019 is the primary standard for cones and temporary bollards that road agencies and suppliers reference; however, Sections 5.2 
and 5.3 of AS/NZS 3845.2:2017 suggest that cones and temporary tubular bollards must be subjected to MASH tests 70, 71 and 72 
(AASHTO 2016).  

2. AS/NZS 3845.2:2017 and AS 1742.3:2019 refer to the same products but in different functions. 

2.3 Industry Consultation 
ARRB initiated preliminary contact with various suppliers via emails and informal phone 

conversations to seek advice on various products and to identify potential avenues for the use of 

RP. TMR-approved suppliers were included in these consultations. The main questions presented 

to suppliers were: 

1. Does your business offer RP options for the product class you are approved for? 

2. What types of plastic/what proportion of recycled material is included in your product? 

3. Are your products manufactured within Australia?  

4. Please describe any barriers to the use of RPs, be it from a technical perspective or from 

current standards or specifications.  

Table A.1 outlines the responses which suppliers provided to these questions, with key findings 

from the industry consultation discussed in Section 3. 

During a conversation on 10 December 2021, the TMR Traffic Engineering Technology & Systems 

department confirmed that TMR’s accepted product register for traffic management devices is 

focused on documenting that a supplier has provided evidence of compliance, rather than TMR 

assessing whether a product is non-compliant. A notable exception is that retroreflective materials 

are assessed by TMR for compliance. However, retroreflective materials are usually supplied 

independent of the main product (such as the sleeves on traffic cones). Additionally, it was 

indicated that tracking annual product purchase volumes is difficult, and tracking annual product 

volumes purchased by subcontractors is impractical for a state road agency. Therefore, it is more 

practical to engage with industry to identify trends and changes in volume. 
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In contrast, whilst MRWA does not currently utilise a centralised list of approved suppliers, any 

contractor will have to demonstrate compliance with relevant standards and specifications before 

being engaged to supply traffic management devices. 

2.4 Health, Safety and Environmental Implications of Using Recycled 
Plastics 
ARRB engaged an SQP to assess and provide advice on any health, safety and environmental 

concerns associated with utilising TTMD and other applicable products incorporating RPs.  

Advice provided by Wright (Appendix C) stated that due to the nature of the proposed applications 

in this investigation, it is unlikely that any risks to human health and the environment would arise. 

Specifically, traffic management applications do not raise concerns regarding human exposure as 

would, for example, packaging for the food industry or toys for children. As such, should the 

release of any chemicals be evident, they would not be of concern to human health. Additionally, 

as TTMDs are only exposed to the environment for short periods of time, they are unlikely to 

release microplastics. However, where more permanent installations are considered, further 

investigation is warranted. It needs to be noted, though, that the toxicity of any microplastics 

released by RPs would not be different to those that may be released by virgin materials, and the 

overall risk profile would not change.     

The SQP report also identified that it is preferable to limit feedstock from older plastics as they may 

contain chemicals which have since been banned from use in plastic food packaging and toys. 

However, it is recognised that identifying RP which contain these chemicals is difficult. Additionally, 

it is less likely that traffic management devices will be sucked or chewed by people and, therefore, 

present a lower safety risk to the public. 

For more details, please refer to the SQP report in Appendix C. 

2.5 Current Recycled Plastic Offerings  
Table 2.2 summarises products currently within Australia that utilise RP, and Table 2.3 provides 

examples of products containing RP available overseas. Both Table 2.2 and Table 2.3 include 

information regarding RP utilisation as it allows the RP limits to be observed before suppliers 

perceive the use of RP as too detrimental to the product (via either economic market forces or 

difficulties in achieving performance and standard requirements). 

Product and company references have been removed, with each row denoting a separate product.  
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Table 2.2: Examples of current recycled plastic products offered by Australian suppliers 

Product type Relevant standard/specification RP utilisation  
Product performance 
outcome 

Performance impact of 
incorporated RP 

Traffic cones A No reference to AS 1742.3:2019 or 
AS/NZS 3845.2:2017 

Advertised as a 100% recycled PVC 
base with virgin stem 

Delineation  

Colour degradation 

UV resistance 

Structural integrity 

Recycled material is 
incorporated in the base 
resulting in no impact for traffic 
cone performance outcomes for 
visibility and structural integrity 
of the stem. The dark or black 
base colour is not an issue for 
recycled material within the 
context of manufacturing quality 
or consistency  

Traffic cones B No reference to AS 1742.3:2019 or 
AS/NZS 3845.2:2017 

Advertised as a recycled PVC base with 
virgin stem; however, no exact values are 
provided 

Traffic cones C No reference to AS 1742.3:2019 or 
AS/NZS 3845.2:2017 

Advertised as ‘Recycled black base’ 
without specifying material potentially 
being recycled rubber rather than plastic  

Pedestrian barriers 

Pedestrian barriers see 
widespread use on worksites 
as delineation and segregation 
of pedestrians, workers and 
plant 

Advertised as being compliant for 
anti-climb with AS 4687:2007, no 
reference to other stability tests 
such as wind resistance  

Only the base is advertised as containing 
recycled PVC with no proportion 
provided. Each base unit weighs 18 kg. 
Similar to traffic cones or bollards, the 
majority of mass for this product is 
contained within the base for stability 
purposes  

Visibility 

Stability under pedestrian 
climbing and wind loadings 

UV resistance  

 

The incorporation of recycled 
materials in the base component 
of the barrier does not detract 
from the primary performance 
outcomes of barrier visibility or 
function. The dark or black base 
colour is not an issue for 
recycled material 

Bollards (permanent) A 

Supplier offers a wide range of 
hollow RP bollards for 
permanent use delineation and 
movement restriction 
applications. These products 
are designed for access 
restriction and are not rated for 
crashes. The products are 
offered to be modified with 
retroreflective materials  

Product is not intended to arrest the 
impact of a vehicle and, as such, 
does not need to conform to 
AS/NZS 3845.2:2017 

 

Supplier advertises that an average of 
90% RP material is used, with the 
remainder being a combination of the 
Master Batch, Light Fastener, UV 
stabiliser package, and other virgin 
plastics 

Depending on bollard size, each unit can 
weigh from 9.1 kg to 18 kg. Assuming a 
1.5 m spacing allows for approximately 
546 kg to 1,080 kg of waste plastic per 
100 m of installed bollards  

Aesthetics 

Colour fade 

Vehicle movement 
restriction 

 

Supplier advises that their RP 
products have a minimum 
10-year service life before there 
is visible UV degradation  

Bollards (permanent) B 

This product is a permanent 
rigid bollard used to define 
boundaries or deter vehicles 
and pedestrians 

This product is to be used for 
delineation and access restriction 
purposes and is not rated for 
crashes  

Product information does not specify 
levels of RP 

 

Bollards (permanent) C 

There is no information 
regarding suggested use from 
the supplier; however, 

This product is to be used for 
delineation and access restriction 
purposes and is not rated for 
crashes 

Advertised as100% RP at 22.4 kg per 
unit  

Assuming a 1.5 m spacing allows for 
1,478 kg of RP per 100 m installed  
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Product type Relevant standard/specification RP utilisation  
Product performance 
outcome 

Performance impact of 
incorporated RP 

provided photographs suggest 
permanent delineation  

Bollards (permanent) D 

Supplier provides a range of 
products for parks, including 
permanent bollards. Bollards 
have been used to delineate 
parkland from roads 

This product is to be used for 
delineation and access restriction 
purposes and is not rated for 
crashes 

Advertised as100% RP at 9.2 to 21.0 kg 
per unit  

 

Aesthetics 

Colour fade 

Vehicle movement 
restriction 

Supplier advises 40+ year life 
span & resistant to sun damage 

Wheel stops 

As an alternative to concrete 
provisions for parking, these 
RP wheel stops are available 
in a wide range of colours and 
markings to suit a wide range 
of needs 

Supplier states the product 
conforms to AS/NZ 2890.1:2004 

 

Supplier advertises that an average of 
90% RP material is used, with the 
remainder being a combination of the 
Master Batch, Light Fastener, UV 
stabiliser package, and other virgin 
plastics 

Unit mass is not provided  

Aesthetics 

Colour fade 

Rigidity  

Supplier advises that their RP 
products have a minimum 
10-year service life before there 
is visible UV degradation 

Rumble bars 

According to the supplier’s 
website, rumble bars are 
designed to delineate lanes, 
control traffic and improve 
safety 

Product is not compliant with 
dimensions for AS 1742.2:2009 and 
AS/NZS 1906.3:2017 

These standards have no restriction 
on material type, provided the 
product meets the visual and 
structural requirements particularly 
for AS/NZS 1906.3:2017 

Supplier advertises that an average of 
90% RP material is used, with the 
remainder being a combination of the 
Master Batch, Light Fastener, UV 
stabiliser package, and other virgin 
plastics 

Structural integrity 

Colour fade 

 

Supplier advises that their RP 
products have a minimum 
10-year service life before there 
is visible UV degradation 

Speed hump 

The speed hump is designed 
for use in off-street parking 
applications such as driveways 
or carparks  

Manufacturer advises product is 
non-AS compliant due its 
dimensions and is, therefore, limited 
to off-street parking applications. 
There are no restrictions on material  

Supplier advertises that an average of 
90% RP material is used, with the 
remainder being a combination of the 
Master Batch, Light Fastener, UV 
stabiliser package, and other virgin 
plastics 

Each 1.5 m segment weighs 16 kg and is 
advertised to be easily installed by one 
person. It has been advised through 
private conversations that temporary 
adhesives do not bond well with this 
material and, therefore, are not suitable 
for non-destructive temporary traffic 
management. 

Colour fade 

Structural integrity  

Supplier advises that their RP 
products have a minimum 
10-year service life before there 
is visible UV degradation 

Temporary fencing footings  AS 4687:2007 outlines overall 
performance requirements for fence 

Advertised as 100% RP and rubber 
materials  

Lightweight relative to 
traditional temporary 

Benefits to worker safety by 
providing a lighter product that 
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Product type Relevant standard/specification RP utilisation  
Product performance 
outcome 

Performance impact of 
incorporated RP 

A temporary fencing footing 
alternative to traditional blown 
plastic and concrete filled 
options  

stability under loads. There are no 
restrictions on materials or form for 
footings or baseplates  

Each unit weighs 17 kg, which allows for 
a moderate to high RP utilisation 
depending on the total length of 
temporary fencing required for a project  

fencing feet while 
maintaining performance 
outcomes for fence stability 
under wind loading 

Colour fade 

Structural integrity from 
wear and tear (foot traffic, 
stacking, placement) 

delivers the same fencing 
performance outcomes  

Safety signs 

Supplier offers a wide range of 
safety signs made from 
recycled material 

AS 1319:1994 for safety signs used 
in an occupation environment 

Advertised as 70% recycled 
polypropylene, 1.6 mm thick sheeting  

UV resistance  

Colour retention  

Crack and fade resistance 

Visibility 

Supplier states that recycled 
material contains UV resistant 
additives to ensure a 5-year 
resistance to fading and 
cracking  

Barrier boards  

Barrier boards are widely used 
on roadwork and construction 
sites as delineation and 
movement controls for 
pedestrians and vehicles. 
These boards also see 
extensive use in large crowd 
events such as festivals 

Supplier states that product is 
compliant with NSW Specification 
IC-QA-3385 

Supplier states that retroreflective 
materials used on board are 
compliant with AS 1742.3:2019 

Advertised as manufactured with 
recycled uPVC. Proportional recycled 
material contents not specified. Each unit 
weighs 2.7 kg 

Weight  

Impact strength  

UV degradation  

Colour retention  

Incorporation of recycled 
materials results in a reduction 
in weight from 3.7 kg (virgin 
plastic) to 2.7 kg per unit 
(recycled uPVC) while 
maintaining performance 
outcomes reducing strain risk to 
workers 

Bicycle lane separator 

Bicycle lane separators 
provide a boundary between 
cyclists and vehicles  

Supplier states that the product 
meets UV resistance standards; 
however, the standard reference 
was not provided 

Advertised as 90% ‘hard to recycle 
plastics’ with the remaining 10% made 
from recycled disposable paper coffee 
cups. Each approx. 1 m long unit weights 
12 kg 

Colour fade 

Structural integrity 

Supplier states that paper fibres 
provide additional rigidity  
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Table 2.3: Examples of current recycled plastic products offered by international suppliers for use outside of 
Australia  

Product type RP utilisation  
Product performance 
outcome 

Performance impact of 
incorporated RP 

Traffic cones  

Made in New Zealand from 
recycled materials including 
old or damaged cones  

The stem is virgin PVC 
material; however, the base 
is advertised as 15% RP 
sourced from used cones. 
The website does not 
specify if this is plastic or 
rubber  

Colour degradation 

UV resistance 

Structural integrity 

Recycled material is 
incorporated in the base 
resulting in no impact for 
traffic cone performance 
outcomes for visibility and 
structural integrity of the 
stem 

Traffic cones 

Made in the USA from 80% 
recycled materials, 
predominantly low-density 
polyethylene (LDPE) 
compared to the traditional 
PVC  

The supplier advertises that 
the stem of the cone is 
made of 80% recycled 
LDPE which makes up to 
20% to 40% of the total 
cone weight. Each cone 
weighs 3.2 to 4.5 kg 
depending on size, which 
allows for approximately 
0.5 kg to 1.5 kg of RP 
utilisation per unit 

Colour degradation 

UV resistance 

Structural integrity  

The manufacturer advises 
that run over and deformed 
cones may be reshaped by 
hand into their original 
form to remain fit for 
purpose after coming into 
contact with a vehicle  

Safety signs 

The US arm of a global 
supplier (including Australia) 
offers signage produced from 
RP. Although there is an 
Australian branch and 
website, this product is not 
available in Australia. There 
is an extensive range of 
commercial and safety signs 
available on the US website  

The product description 
advertises that the sign is 
100% recycled HDPE and 
that it is ‘over 50% recycled 
content (PCR- Post-
Consumer Recycled 
Material)’ 

Visibility 

UV resistance  

Colour degradation 

Retroreflectivity  

The degradation of the 
sign’s message is more 
dependent on the printing 
process rather than the 
physical backing material  

Concerns over message 
visibility resulting from UV 
degradation are decreased 
with temporary signage 
which typically will be 
physically destroyed 
through wear and tear 
before having the chance 
to be exposed for 
extended periods  

Barrier board 

Are widely used over a range 
of infrastructure and 
non-infrastructure 
applications 

The board is advertised as 
made from RP; however, 
the description is a generic 
background which says that 
these types of boards are 
typically made from PVC  

Visibility 

UV resistance  

Colour degradation 

Retroreflectivity 
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3 Opportunities and Barriers for Wider Use of RP 
in Traffic Management Devices 

3.1 Opportunities for Wider Use of RP in Traffic Management Devices 
This report identified opportunities for growth in utilising RP in low-risk and semi-disposable 

construction or infrastructure-related products. Many products can be partially manufactured with 

RP whilst maintaining their performance characteristics, particularly moulded plastic bases and 

components that are not colour critical. However, according to suppliers, traffic management 

devices (TMDs) incorporating RP are unable to meet the visual characteristic requirements of 

traffic device standards, such as fluorescent orange and red colours. These devices are usually, or 

at least have the capacity to be, designed as assemblies, which allows for targeted addition of 

recycled materials in bases/weighted components without impacting the virgin, brightly coloured 

segments. Bases and footings of various products such as traffic cones, temporary bollards and 

temporary barriers have already been identified as containing RP, and their procurement should 

become business as usual.  

One supplier who incorporated up to 80–90% recycled PVC into the black bases of traffic cones 

and bollards, produced in Taiwan, explained that they receive extruded pellets sourced from a 

broad range of PVC waste, which is processed to meet quality requirements. PVC is considered 

one of the more difficult plastic waste streams to work with due to the variability of PVC 

compositions by product. According to O’Farrell et al. (2021), in 2019–20 approximately 1% of 

consumed PVC was recovered in Queensland and Western Australia. Thus, utilising waste PVC in 

these products is advantageous.  

With regards to temporary barriers, it is important to distinguish those that are used for general 

delineation or pedestrian movement restriction/separation (referred to as longitudinal channelising 

devices (LCDs) as per AS/NZS 3845.2:2017) and those for situations that require an 

impact/vehicle crash arresting system. There may be greater opportunity for RP utilisation for 

components of barriers used as LCDs.  

It is worth mentioning that many of these semi-disposable/low-risk products are marketed as 

‘recyclable’. Table 3.1 presents some examples of such low-risk traffic management devices with 

potential to absorb greater amounts of RPs than they currently are. 

Table 3.1: Potential opportunities for wider use of recycled plastic in low-risk traffic management products 

Device Remarks  

Traffic cones  Some suppliers already offer cones which incorporate RP into the base. However, 
these are still produced overseas and there may be opportunity for local 
production from Australian waste material (from industry consultation). Other 
advertised products do not specify source of recycled material.  

Temporary bollards for 
roadworks  

As above for traffic cones, with some suppliers providing bases with recycled 
material.  

Replacement of plywood 
sheeting with RP sheeting for 
site screens 

One supplier offers RP sheeting of varying thickness which may be used as an 
alternative to traditional plywood sheets for site perimeter cladding.  

Guideposts  Plastic options for both temporary and permanent guideposts are readily available 
throughout Australia; however, they are not advertised as containing RP.  

Guard rail delineators  

 

While being relatively small, there is an opportunity to incorporate moderate 
volumes of RP over long lengths of guard rails installed throughout road networks.  
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3.2 Use Case 
The use of RP to replace virgin plastics in TTMD is feasible and is currently being implemented by 

manufacturers and suppliers in Australia and internationally. The increase in utilisation of RP 

instead of virgin plastics will proportionally reduce the amounts of plastics ending up in landfill. With 

the growth in construction to improve the road network around Australia, the utilisation of these 

TTMDs will only increase. Example volumes of plastic diverted from landfill, should 10,000 units of 

each product type be implemented annually, are shown in Table 3.2 below. 10,000 units has been 

engaged for comparison purposes, as accurate figures on the use of these products across 

Queensland and Western Australia is not available. 

Table 3.2: Examples of RP uses and potential landfill diversion 

Product type 
Total RP mass 
per unit (kg) 

Total RP mass over 
10,000 units (tonnes) 

% of annual diversion from landfill 
(tonnes) 

Queensland(1) Western 
Australia(2) 

Traffic cones A (base 
only) 

 

7  70 0.0115 0.0222 

Pedestrian barriers 

 

18 180 0.0295 0.0572 

Round hollow bollards 
(permanent) 

 

10 100 0.0164 0.0318 

Square hollow bollards 
(permanent) 

 

10 100 0.0164 0.0318 

Solid square bollards 
(permanent) 

 

22.4 224 0.0367 0.0712 

Wheel stops 

 

15 150 0.0246 0.0477 

Rumble bars 

 

3 30 0.0049 0.0095 

Speed hump 

 

16 160 0.0262 0.0508 
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Product type 
Total RP mass 
per unit (kg) 

Total RP mass over 
10,000 units (tonnes) 

% of annual diversion from landfill 
(tonnes) 

Queensland(1) Western 
Australia(2) 

Temporary fencing 
footings 

 

17 170 0.0278 0.0540 

Safety signs 

 

0.5 5 0.0008 0.0016 

Barrier boards 

 

2.7 27 0.0044 0.0086 

Total 0.1991 0.3864 

1. 610,900 tonnes plastic reaching end of life, 2019–20 
2. 314,700 tonnes plastic reaching end of life, 2019–20 

Note: The products listed are as per the products in Table 2.2, with plastic percentage and approximate product weight as per advertised material 
from selected suppliers. 

As illustrated, an approximate total of 0.199% and 0.386% of plastic waste could be diverted from 

landfill in Queensland and Western Australia, respectively with the use of RP TTMDs (national and 

State figures as per O’Farrell et al. 2021). It can be noted that this is a low impact to the plastic 

waste stream. 

Further investigation was undertaken regarding traffic cones, to understand procurement in each 

state annually. One of the major traffic control companies was contacted for information. This 

company purchases around 300 700 mm cones and 200 900 mm cones annually in Western 

Australia; and around 1300 700 mm cones and 180 900 mm cones annually in Queensland. They 

are classed as large company. In Queensland, there are 5-10 large traffic control companies, 30-

50 mid-sized traffic control companies and a significant number of smaller companies. There is 

approximately half this value in Western Australia. From this information, and a set of assumptions 

(see Appendix B), it is estimated that around 136 tonnes and 25 tonnes of RP could be used in 

traffic cones annually in Queensland and Western Australia respectively. This equates to 0.022% 

and 0.008% of the annual waste plastics generated in Queensland and Western Australia, 

respectively. This demonstrates that the calculations in Table 3.2 are reasonable, however the use 

of RP in TTMDs will still have a low impact on the waste plastic stream. 

3.3 Barriers for Wider Use of RP in TMD 
Key barriers to the wider use of RP for TMDs following industry consultations include: 

• Many TMD applications include visually based performance requirements to ensure traffic 

easily recognises the device. There are concerns over UV degradation of recycled material 

impacting visual performance (Liu et al. 2014) as well as lack of consistency in recycled 

material feedstock to produce a consistent product, particularly those that are white or bright 

orange. Note that this barrier does not apply to device components that do not have visual-

based requirements such as traffic cone bases. 

• Concerns exist over the lower performance of aging of RP feedstock on impact resistance due 

to embrittlement (Eriksson et al. 1997). This barrier is generally restricted to thin plastics, as the 

increased embrittlement does not impact the performance of thick plastic bases. 
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• One supplier noted that the end users choose the product they perceive as providing best 

value, which may not be the cheapest product. Therefore, products with RPs are at a 

competitive disadvantage if they have a shorter design life or do not meet a customer’s quality 

requirements. 

• The capital required to conduct research and development and to then establish local 

processing facilities for low value products such as traffic management devices is a barrier.  

• Whilst conducting the review of available RP traffic management devices, competing products 

using alternative recycled materials such as recycled rubber were identified. These alternative 

recycled materials are likely to be more suitable and/or sustainable than RP for certain traffic 

management device applications. 

• Partial RP use in traffic management devices might be cost prohibitive as multiple production 

lines are required, which lowers the economies of scale, compared to 100% RP products.  

• The performance barriers can be mitigated by thickening the plastic; however, the success of 

low value products like traffic management devices is typically driven by the products’ cost 

competitiveness. 
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4 Conclusions 

4.1 Key Learnings  
Following the literature review of current standards, specifications, product offerings, industry 

consultations and seeking SQP advice, the following conclusions can be drawn: 

• There are no restrictions from current standards, specifications or procurement processes that 

would preclude the use of TTMDs utilising RP. 

• There are traffic management devices that contain RP currently available in Australia. Table 4.1 

presents the types and contents of RPs being utilised in these devices.  

• RP can be used extensively in traffic management device components where the material does 

not have visual-based requirements such as traffic cone bases and temporary fence bases. 

However, their use is limited where visual based requirements apply as earlier UV degradation 

leads to earlier colour fading and brittleness in the material. 

• The incorporation of RPs into traffic management devices is not expected to cause a different 

health, safety and environmental risk profile than that of virgin plastics. 

• There is great opportunity for use of RP, especially those of lower quality, in the base/footing 

components of lower order products which do not require flexibility and/ or specific colour 

requirements.  

• Many of these lower order or semi-disposable products are manufactured overseas, and 

achieving local production from Australian waste may require higher level intervention outside 

of the scope of state road agencies.  

• Table 3.2 offers an example use case of RP TTMDs, evidencing that overall, their use presents 

a low impact to the Queensland and Western Australian plastic waste streams. 

Table 4.1: Current recycled plastic types and contents used in traffic management products in Australia 

Application Type of RP Content of RP 

Base of traffic cones PVC(1) Up to 100% 

Base of bollards  Unclear Unclear 

Base for the pedestrian barrier PVC Unclear 

Bollards (permanent) Unclear Up to 100% 

Wheel stops Unclear Up to 90% 

Rumble bars Unclear Up to 90% 

Speed hump Unclear Up to 90% 

Temporary fencing feet RP (unclear) and rubber Up to 100% 

Safety signs Polypropylene  Up to 70% 

Barrier boards uPVC Unclear 

Bicycle lane separator Unclear Up to 90% 

1. Traffic cone bases with 80% recycled LDPE are available overseas. 

4.2 Recommendations  
It has been identified that significant higher level systemic changes and infrastructure development 

would be required to expand RP utilisation within temporary or semi-disposable traffic 

management products.  
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Current standards and specifications are largely performance based and pose no explicit 

restrictions for recycled material use. However, devices incorporating RP are generally not 

competitive to virgin plastic when they are required the achieve these standards and specifications.  

However, mandating materials or otherwise imposing materials via state road agency contractual 

requirements is not recommended considering the current state of waste plastic processing and 

subsequent feedstock availability, quality, volumes and price. Additionally, establishing economies 

of scale, overcoming market forces and achieving domestic production of lower order plastic items 

are difficult obstacles to initially overcome against the backdrop of current waste plastic industry 

infrastructure.  

Thus, the following are recommended approaches that may be implemented by a state road 

agency: 

• Promote the increased uptake of RP in traffic management devices by encouraging suppliers 

and manufacturers to view the uptake of RP as a competitive advantage. For instance, 

requiring tender applications to include details on the percentage of RP within their products. 

• Liaise with industry to highlight implemented resource recycling strategies and encourage the 

use of RPs in their products. 

• Liaise with suppliers and manufacturers to encourage the use of RPs in their products. 

• Monitor the RP trends and demands within the traffic management device industry. 
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Appendix A Industry Consultation Responses 

Table A.1: Supplier responses to consultation questions 

Product 

Does the supplier 
currently advertise RP 
device type (Table 2.2 

and Table 2.3)? 

From consultation, 
does supplier offer RP 

options? Product & supplier remarks 

Traffic 
cones 

No Yes (the base) The base is made with recycled PVC. Percentages 
vary from 30% to 50% by mass, with heavier traffic 
cones having more recycled content. 

The base is currently manufactured in Taiwan from 
presumably Taiwanese waste materials. According 
to the supplier, there has been little to no issue with 
recycled material quality for bases; however, the 
supplier stated that the recycled pellets would 
cause issues in colour variability and impact 
consistency for mechanical properties such that it 
cannot be used in the ‘stem’ of the product. 

No Unclear Provided a document stating their products are 
‘recyclable’ without directly responding to the 
question in the email.  

Temporary 
bollards 

No Yes (the base) The base component is made from 89% and 92% 
recycled PVC for the 6 kg and 8 kg versions, 
respectively. 

The base is currently manufactured in Taiwan from 
presumably Taiwanese waste materials. According 
to the supplier, there has been little to no issue with 
recycled material quality for bases; however, the 
supplier stated that the recycled pellets would 
cause issues in colour variability and impact 
consistency for mechanical properties such that it 
cannot be used in the ‘stem’ of the product. 

No Unclear Phone conversation indicated: 

• The supplier is supportive of using more 
sustainable materials for their products; however, 
there needs to be a market available for these 
products.  

• The supplier will select to use RP in their traffic 
control devices in the following situations: 

– the RP is competitive to produce 

– a minimum standard makes RP the most 
competitive to produce. 

• The supplier discussed the goal to simplify 
production lines, including: 

– Harmonisation between states is desired as 
there are cost efficiencies from a simpler 
production line.  

– When different states set different requirements 
for traffic control devices, the supplier cannot 
simplify their production line by making their 
products to the strictest requirements as they 
will not be competitive against local suppliers. 

– It is not desirable to partially use RP in traffic 
control devices, as that requires multiple 
production lines which will always cost more to 
produce. 

No Unclear Provided a document stating their products are 
‘recyclable’ without directly responding to the 
question in the email. 
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Product 

Does the supplier 
currently advertise RP 
device type (Table 2.2 

and Table 2.3)? 

From consultation, 
does supplier offer RP 

options? Product & supplier remarks 

Guideposts No Unclear Provided a document stating their products are 
‘recyclable’ without directly responding to the 
question in the email. 

No No 100% Virgin, HDPE 

No No Phone conversation indicated: 

• R&D is a prohibitive roadblock for developing new 
products/plastic mixes.  

• For disposable products such as top bollards, 
even virgin offering produced in Australia did not 
sell/could not compete with overseas offering and 
the supplier had to discontinue their local line. 

• Plastic guideposts are manufactured locally, 
typically HDPE, but some states allow uPVC. 

• Quality of a hypothetical RP feedstock is a major 
concern.  

• UV degradation for guideposts is a limiting factor; 
there is a limit on additive without affecting 
strength.  

• Depends on end user, e.g. some owners view 
guideposts as disposable and re-install whenever 
the grader pulls them out, whereas other 
jurisdictions want a longer lasting product.  

• RP may affect colour.  

No Unclear Phone conversation indicated: 

• PP, PET and PC made locally from imported 
pellets. 

• There should not be too much issue with using 
RP material. 

• Current post design was from iterative process 
once material was selected indicating that product 
geometry can be altered to compensate for 
reduced material properties if needed. 

Temporary 
road 
humps 

No Recycled rubber  20% virgin rubber/80% recycled material (rubber) 

Temporary 
barriers 

No No 100% virgin – UV stabilised LLDPE (linear low-
density polyethylene) 
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Appendix B Use of recycled plastics in traffic 
cones calculations 

This Appendix outlines the supplier information and assumptions made, to inform the potential use 

case of RP traffic cones, as discussed in Section 3.2. 

Number and size of traffic control companies 
These calculations have been made using Victoria as an example. There are 300 prequalified 

traffic control companies here in Victoria ranging in size. There are 5-10 large companies and 

around 30-50 mid-size, with the remainder being small companies. Whilst this information is 

unavailable for Queensland and Western Australia, it is expected that there is a similar size 

industry in Queensland and around 50% smaller industry in Western Australia. For the basis of 

these calculations, it is assumed the number of traffic control companies is in the middle of the 

values quoted; i.e., 7.5 large companies and 40 mid-sized in Queensland and 3.75 large and 20 

mid-sized in Western Australia. Small companies are excluded from these calculations as a 

reasonable estimate of new cones purchased per annum cannot be made. 

Number of cones purchased in each state annually 
A typical large traffic control company in Queensland purchases1 around 1300 700mm and 180 

900mm cones per annum. A typical large traffic control company in Western Australia purchases1 

around 300 700mm and 200 900mm cones per annum. An assumption is made that a mid-sized 

company purchases one quarter of the number of new cones per annum than a large company.  

Mass of RP in a traffic cone 
Based on supplier information, a 900 mm traffic cone base weighs approximately 7 kg and could 

be made from RP. A 700 mm traffic cone base weighs approximately 5 kg and could be made from 

RP. Table B.1 and Table B.2 outline the estimate annual use of traffic cones in Queensland and 

Western Australia, considering the above assumptions and the volumes of annual plastic waste 

generated as outlined in O’Farrell et al. (2021). 

Table B.1: Estimated annual use of traffic cones in Queensland 

 
Number 
of cones 

Number of 
companies 

Total 
cones 

Mass of RP 
(kg) Total (kg) 

Total 
(tonnes) 

700 mm cones 

Large 
companies 

1300 7.5 9750 5 48750  

Mid-sized 
companies 

325 40 13000 5 65000  

Total 1625  22750  113750 113.75 

900 mm cones 

Large 
companies 

180 7.5 1350 7 9450  

Mid-sized 
companies 

45 40 1800 7 12600  

Total 225  3150  22050 22.05 

Grand total 135.80 

% of annual diversion from landfill* 0.0222% 

*610,900 tonnes plastic reaching end of life, 2019–20 

 

1 Based on figures from one large traffic control company that operates in Queensland and Western Australia. 
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Table B.2: Estimated annual use of traffic cones in Western Australia 

 

 
Number 
of cones 

Number of 
companies 

Total 
cones 

Mass of RP 
(kg) Total (kg) 

Total 
(tonnes) 

700 mm cones 

Large 
companies 

300 3.75 1125 5 5625  

Mid-sized 
companies 

75 20 1500 5 7500  

Total 375  2625  13125 13.13 

900 mm cones 

Large 
companies 

200 3.75 750 7 5250  

Mid-sized 
companies 

50 20 1000 7 7000  

Total 250  1750  12250 12.25 

Grand total 25.38 

% of annual diversion from landfill* 0.0081% 

*314,700 tonnes plastic reaching end of life, 2019–20 
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Appendix C Suitably Qualified Professional 
Report 
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