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SUMMARY 

In 2018, the Queensland Government sponsored a multi-year research project 

with the aim of increasing the use of recycled crushed glass (RCG) in pavement 

applications, including both unbound granular pavement and asphalt layers. The 

literature review undertaken during the first year of the project indicated that RCG 

may be incorporated into asphalt without detrimentally impacting performance.   

This report presents the findings of the second year of the project that was 

primarily focused on investigating the performance of an asphalt mix containing up 

to 10% RCG by mass. Additionally, an evaluation on the variability of RCG 

sourced from suppliers throughout Queensland was undertaken to facilitate 

developing new specifications for RCG, and updating current, applicable 

specifications. The following are the key outcomes: 

• Asphalt intermediate course layers may contain up to 10% RCG without 

detrimentally impacting performance. 

• Recycled glass suppliers in Queensland can produce a consistent product 

appropriate for use in asphalt and unbound pavement applications.  

• RCG contains low crystalline silica content and thus, there are likely no significant long-term adverse 

health risks (such as silicosis) associated with usage. 

• A new specification for RCG was developed (MRTS36 Recycled Glass Aggregate) which specifies the 

requirements for RCG in asphalt and unbound granular applications. MRTS30 Asphalt, MRTS101 

Aggregates for Asphalt, Technical Note 148 Asphalt Mix Design Registration, MRTS04 General 

Earthworks and MRTS05 Unbound Pavements were also updated to reference MRTS36.  

• RCG meeting the proposed specification limits poses no increased risk to health and safety or the 

environment when used in asphalt (up to 10% by mass), unbound granular pavement materials (up to 

20% by mass) or pipe-bedding materials (up to 100% by mass). 

Recommendations for the third year of the project include: 

• undertaking a demonstration project to assess the suitability of incorporating up to 5% RCG in an asphalt 

surfacing layer, which should evaluate the following parameters: 

– visual condition monitoring 

– skid resistance testing 

– assessing the level of reflectivity/glare from the surface 

– long-term performance  

• identifying sites utilising RCG in wearing courses and conducting inspections on these sites  

• disseminating findings through the development of a technical note on the performance of asphalt 

containing RCG, conducting knowledge transfer workshops/webinars and training for the industry and 

government staff.  
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1  INTRODUCTION 
 

1.1 BACKGROUND 

In 2018, the Queensland Government sponsored a multi-year project under the National Asset Centre of 

Excellence (NACoE) research program with the aim of increasing the use of recycled crushed glass (RCG) in 

pavement applications, including both unbound granular pavement layers and asphalt layers. The first year 

of the project, documented in P76: Increasing the Use of Recycled Glass in Pavements – Year 1 

(2018/2019) (Latter & Coomer 2021) included a literature review of existing practice regarding the use of 

RCG in pavements, both locally and internationally, as well as preliminary laboratory testing on an asphalt 

mix incorporating RCG. The findings are summarised as follows: 

• The literature indicated that 10-15% RCG at a nominal size of 4.75 mm can be used to replace traditional 

aggregates in asphalt without major detrimental effects on the performance of the mix. However, an anti-

stripping agent may need to be included in the mixture to decrease moisture susceptibility and the risk of 

stripping.  

• Limited studies suggested that asphalt surface courses incorporating 10% RCG by mass perform in-

service as well as conventional asphalt mixes.  

• The Queensland Department of Transport and Main Roads (TMR) requirements for RCG were generally 

in line with the other Australian state road agencies, however, no RCG was permitted in TMR- registered 

asphalt mixes. New South Wales permits the highest proportion of RCG by mass (10%) in dense graded 

asphalt (DGA) mixes that are not wearing courses, and up to 2.5% by mass RCG in DGA wearing 

courses.  

It was recommended that Year 2 of the project undertake additional laboratory testing on mixes containing 

0% and 10% RCG to characterise the engineering properties and performance of a typical TMR asphalt mix, 

which will also assist in the development of a TMR RCG specification.  

1.2 OBJECTIVES AND APPROACH 

This report outlines the second year of the multi-year project, building on the findings of the first-year report 

by Latter and Coomer (2021). The second-year project objectives and approach are summarised as follows 

(including the sections of the report where the results of the work are presented): 

• undertaking a laboratory testing regime on an asphalt mix incorporating RCG at 0%, 5% and 10% to 

characterise the engineering properties, validate the design mixture and investigate the performance of 

the mix – Section 2 

• development of an RCG specification for TMR, to be used for the Year 3 demonstration project as well 

as updating current TMR guidance and specifications – Section 3 

• presenting the findings based on the project outcomes and recommending further investigation areas – 

Section 4 

• determining the variability of RCG between recyclers in Queensland and whether it is suitable for usage 

in pavement applications – Appendix A 

• establishing the risk of silicosis from RCG usage – Appendix B 

• enRiskS Recycled Glass Specification and Test Results: Technical Review – Appendix C. 
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An exploratory laboratory testing regime on one asphalt mix incorporating RCG was undertaken to 

characterise the engineering properties, validate the design mixture and investigate the performance of the 

mix. The mix was designated as a medium duty dense graded asphalt with a nominal aggregate size of 20 

mm using a conventional class 600 (C600) bitumen and varying percentages of RCG by mass (0%, 5% and 

10%). Testing was undertaken on a supplier’s asphalt mix design, with specimens manufactured from a 

production mix supplied to TMR’s Materials Laboratory at Bulwer Island. 

2.1 MIX DESIGN CONFORMANCE 

The design mix volumetrics and particle size distribution (PSD) were tested to ensure conformance to the 

mix design requirements. PSD results for all three mix are shown in Figure 2.1, while the volumetric 

properties are presented in Table 2.1. This shows that the mix was compliant with the mix design 

requirements and all three mixes had a very similar grading.  

Figure 2.1: PSD results  

 

Table 2.1: Volumetric properties 

Property 0% glass 5% glass 10% glass Lower limit Upper limit 

Bitumen content (%) 4.4 4.5 4.6 4.0 4.6 

Maximum density (t/m3) 2.666 2.649 2.616 2.615 2.685 

Air voids (%) 2.9 3.9 3.4 3.0 6.0 

2.2 MOISTURE SENSITIVITY 

TMR performed the tensile strength ratio (TSR) testing to determine the stripping potential of the asphalt 

mixes in accordance with Test Method AGPT/T232 (Austroads 2007). The results are summarised in 

Figure 2.2. This shows that the control mix with no RCG added had the highest TSR result of 100%, followed 

2 ASPHALT MIX LABORATORY TESTING 
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by the 10% RCG mix with a TSR of 96% and the 5% CRG mix with a TSR of 95%. These results show 

compliance with the minimum TSR requirements outlined in MRTS30 Asphalt (TMR 2020a) where it is stated 

that DGA must have a TSR of at least 80% to ensure the asphalt mix has a satisfactory resistance to 

stripping. A decrease of 5% and 4% for the 5% CRG mix and 10% CRG mix respectively is relatively 

insignificant and may be attributed to laboratory variability.  

As the TSR results for the mixes incorporating RCG comfortably met the TMR specification and did not show 

significant variance from the control mix it can be postulated (based on a limited amount of testing) that up to 

10% RCG may be incorporated in an AC20M, C600 mix without compromising the moisture susceptibility of 

the asphalt.  

Figure 2.2: TSR results  

  

2.3 RUT RESISTANCE 

2.3.1 DEFORMATION RESISTANCE OF ASPHALT BY WHEEL TRACKING 

Wheel tracking testing was conducted in accordance with AGPT/T231 Deformation Resistance of Asphalt 

Mixtures by the Wheel Tracking Test (Austroads 2006) and the results are summarised in Table 2.2. This 

shows that the control mix reported the lowest mean final rut depth of 1.9 mm compared to a mean final rut 

depth of 2.4 mm and 2.2 mm for the 5% RCG and 10% RCG mixes, respectively. Notably, the mix that 

exhibited the highest mean rut depth was the 5% CRG mix rather than the 10% CRG mix although it is 

important to note that the mean air voids of the control mix were also the lowest, at 4.5%. This difference in 

air voids content may have contributed to the increased resistance to permanent deformation compared to 

the 5% CRG mix and the 10% CRG mix, as reducing air voids improves the deformation resistance of 

asphalt (Austroads 2014).  

In accordance with the TMR requirements for the final rut depth of a heavy duty AC20, C600 mix, rutting 

must be less than or equal to 4.0 mm while production compliance is set at a maximum of 4.5 mm, in 

accordance with MRTS30. This shows that the results for each mix comfortably conform to TMR 

requirements although the mix tested is classified as medium duty. The key difference between a medium 

duty and heavy duty DGA mix according to TMR is the free flowing and high shear design traffic in the 
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design lane in the year of opening (TMR 2020a), thus demonstrating the relatively high deformation 

resistance of each mix tested as part of this study.  

The permanent deformation test results, in conjunction with the international literature cited and compliance 

with TMR requirements (for heavy duty DGA) indicate that that up to 10% RCG may be incorporated in an 

AC20M, C600 mix without compromising the permanent deformation resistance. 

Table 2.2: Summary of wheel tracking test results 

Mix Mean air voids (%) Mean deformation at 5000 cycles (10 000 passes) (mm) 

0% glass 4.5 1.9 

5% glass 5.0 2.4 

10% glass 5.1 2.2 

2.3.2 HAMBURG WHEEL TRACKER 

Although the Hamburg wheel tracking device (HWTD) is not a performance requirement for asphalt mixes 

used by TMR, this testing was conducted to provide additional performance information to assist in 

evaluating the test mixes. This was conducted in accordance with TMR Test Method Q325 Stability of 

Asphalt – Hamburg Wheel Tracking Device (TMR 2020a). The device was designed to test an asphalt mix 

for susceptibility to moisture induced damage (including stripping) and resistance to rutting by tracking steel 

wheels over submerged samples at elevated temperatures (50–60 °C).  

The testing was carried out by TMR and the results are summarised in Table 2.3. This shows that the control 

mix without any RCG had the lowest mean deformation of 4.0 mm, whereas the 5% RCG glass mix showed 

the greatest deformation of 4.9 mm and the 10% RCG mix had a deformation of 4.3 mm. Notably, the HWTD 

results show a similar trend to the standard wheel tracker test, where the least deformation and air voids are 

seen in the control mix and the highest deformation is observed in the 5% RCG mix. The difference in 

deformation results is not considered significant and supports the findings of the wheel tracking test in 

Section 2.3.1. 

Table 2.3: Summary of HWTD test results 

Mix Mean air voids (%) Mean deformation at 10 000 cycles (mm) 

0% glass 6.3 4.0 

5% glass 6.8 4.9 

10% glass 7.4 4.3 

2.4 RESILIENT MODULUS 

A summary of the resilient modulus test results conducted in accordance with AS/NZS 2891.13.1:2013 

Methods of Sampling and Testing Asphalt: Determination of the Resilient Modulus of Asphalt – Indirect 

Tensile Method is presented in Table 2.4 and depicted in Figure 2.3, Figure 2.4 and Figure 2.5 for the control 

mix, 5% RCG mix and 10% RCG mix, respectively. The resilient modulus of the control mix was 7073 MPa 

with an average bulk density of 2.54 t/m3 and an average air voids content of 4.9%. The mean resilient 

modulus, average bulk density and air voids for the 5% mix was 6359 MPa, 2.51 t/m3 and 5.1%, while the 

10% mix was 6644 MPa, 2.48 t/m3 and 5.1%, respectively.  

The control mix had the highest average resilient modulus of the mixes tested at 7073 MPa, comparatively, 

the mix containing 5% CRG contents had the lowest average resilient modulus at 6359 MPa.  

Notably, the coefficient of variance for the specimens containing 5% CRG contents was very low (2%) in 

comparison to the 10% CRG mix (7%) and the control mix (12%), which is evident looking at the resilient 

modulus variation of each sample depicted in Figure 2.3 to 2.5. However, these values are relatively 

insignificant and appear reasonable considering laboratory variability.  
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Table 2.4: Summary of resilient modulus testing 

Mix 
Mean bulk density 

(t/m3)  
Mean air voids 

(%) 
Mean resilient modulus 

(MPa) 
Coefficient of variance 

(%) 

0% glass 2.54 4.9 7073 12 

5% glass 2.52 5.1 6359 2 

10% glass 2.48 5.1 6644 7 

 

Figure 2.3: Resilient modulus control mix (0% glass) 
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Figure 2.4: Resilient modulus control mix (5% glass) 

 

Figure 2.5: Resilient modulus control mix (10% glass) 
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2.5 FATIGUE RESISTANCE 

Asphalt fatigue testing was performed at a load frequency of 10 Hz, in accordance with Test Method 

AGPT/T274 Characterisation of Flexural Stiffness and Fatigue Performance of Bituminous Mixes (Austroads 

2016). The tests were performed at three strain levels (low, medium and high) and a temperature of 20 °C.  

Figure 2.6 presents a comparison of the fatigue results where Nf50 represents the number of cycles to failure, 

with failure defined as a 50% reduction in the asphalt modulus. Furthermore, the fatigue resistance at 

1 million cycles for each of the testing temperatures is presented in Table 2.5.  

It is important to note that although AGPT/T274 recommends fatigue testing on a minimum of 18 beams 

tested at three different strain levels, a statistical analysis carried out as part of another NACoE project 

indicated it would be sufficient to test a minimum of 9 beams (Denneman & Bryant 2016). 

The results show that the control mix and the 5% RCG mix have approximately the same fatigue resistance 

at 1 million cycles and the 10% RCG mix shows slight improvement. The coefficient of determination (R2) 

value for each of the mixes is approximately 0.95, thus indicating the strength of the correlation. Although the 

10% glass mix is noted to have performed the best, the performance improvement is only marginal and may 

be attributed to laboratory variability. These results indicate the addition of up to 10% CRG to asphalt will not 

have a detrimental effect on the fatigue performance of the asphalt mix tested.   

Figure 2.6: Fatigue resistance results 

 

Table 2.5: Fatigue resistance results summary 

Mix  Fatigue resistance at 10 Hz and 1 million cycles (µε) 

0% RCG (control) 135 

5% RCG 136 

10% RCG 151 

2.6 LABORATORY TESTING SUMMARY 

Laboratory testing was undertaken by the TMR Materials Laboratory on production samples in an attempt to 

characterise the performance of a standard AC20M asphalt mix containing up to 10% glass. The results of 

the performance tests conducted on the mix are summarised in Table 2.6. The results indicate that at RCG 

y = -28.96ln(x) + 535.3
R² = 0.9481
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R² = 0.9428
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quantities of up to 10% by mass in the mix, there are no notable differences in performance compared to the 

control mix.  

Additionally, the mixes tested comfortably achieved conformance with the TMR requirements outlined in 

MRTS30 (TMR 2020a.  

Table 2.6: Summary of the laboratory testing 

Property Unit Results Limit 

Air voids in laboratory compacted specimens % 

0% glass 2.9% 

5% glass 3.9% 

10% glass 3.4% 

3.0% – 6.0% 

Stripping potential of asphalt – tensile strength ratio % 

0% glass 100 

5% glass 95% 

10% glass 96% 

≥ 80% 

Wheel tracking at 60 °C and 5000 cycles (10 000 passes) rut depth mm 

0% glass 1.9 

5% glass 2.4 

10% glass 2.2 

≤ 4.0* 

Hamburg wheel tracking rut depth mm 

0% glass 4.0 

5% glass 4.9 

10% glass 4.3 

– 

Resilient modulus (ITT) MPa 

0% glass 7073 

5% glass 6359 

10% glass 6644 

– 

Fatigue resistance at 20 °C, 10 Hz and 1 million cycles µε 

0% glass 135 

5% glass 136 

10% glass 151 

– 

* Production compliance limit for heavy duty AC20 mix.  
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3.1 MRTS36 RECYCLED GLASS AGGREGATE 

3.1.1 DEVELOPMENT 

For the development of MRTS36 Recycled Glass Aggregate (TMR 2020c), testing was undertaken to 

measure the variability of RCG produced in Queensland and to assess the risk of silicosis relative to the 

amorphous and crystalline silica content of the RCG being produced locally. This included testing nine RCG 

samples collected from five suppliers in Queensland over a six-month period from late-2019 to mid-2020. 

The results indicated that the crystalline silica content of the RCG tested did not typically exceed 1% and that 

natural sand contains significantly greater proportions of crystalline silica compared to the RCG, thus 

indicating there may be a reduced risk of exposure to respirable crystalline silica when working with RCG 

compared to natural sand. Additionally, this testing evaluated manufactured sand with similar findings, i.e., 

that the use of RCG may reduce potential worker exposure to respirable crystalline silica. Therefore, findings 

indicated that due to the low crystalline silica contents there are likely no significant long-term adverse health 

risks (such as silicosis) associated with RCG usage. It is important to note that appropriate health and safety 

controls should still be implemented when working with RCG, manufactured sand and natural sand dust. 

Detailed results and discussion are provided in Appendix A and Appendix B.  

Additionally, to assess whether using the New South Wales Environmental Protection Agency (EPA) 

requirements (Table 3.1) for RCG in asphalt and unbound granular materials is suitable from an 

environmental perspective, ARRB engaged an experienced suitably qualified professional (SQP) with 

appropriate waste characterisation and contaminated land experience. The SQP was provided a supplier-

anonymised copy of the RCG chemical analysis and PSD test results. A copy of the report prepared by the 

SQP is in Appendix C. 

The review found that the proposed use of RCG in asphalt and pavement materials would have no issues of 

concern in relation to risk to human health or to the environment when the RCG meets the proposed NSW 

EPA specification adopted by TMR (Table 3.1). It is important to note that the review included proportions of 

up to 10% RCG by mass in asphalt and up to 20% RCG by mass in unbound granular pavement materials.  

Furthermore, evaluating other uses for RCG such as pipe bedding or drainage found: 

• The characteristics of the RCG tested are consistent with the characteristics expected for natural 

materials or clean fill, including gravel and sand commonly used in road applications.  

• There are no issues of concern in relation to risks to human health, for any location where RCG is used 

in road/pavement materials or pipe bedding materials may be used.  

• There are no issues of concern in relation to potential risks to the environment (terrestrial or aquatic) that 

may be adjacent to roadways and pavements where RCG is used in road and pavement materials, or 

pipe bedding materials.  

• The limits adopted for the RCG in Table 3.1 should remain unchanged.  

Based on the findings of the testing and evaluation indicating RCG is suitable to use in asphalt and 

pavement applications, the requirements of MRTS36 were developed based on the Transport for New South 

Wales (TfNSW) QA Specification 3151 Granulated Glass Aggregate (TfNSW 2020) and The Recovered 

Glass Sand Order 2014 (NSW EPA 2014). These requirements were adapted to Queensland based on local 

testing and evaluation, outlined in the following sections.  

3 DEVELOPMENT AND UPDATES TO TMR 
DOCUMENTATION AND SPECIFICATIONS 
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3.1.2 MATERIALS 

MRTS36 Recycled Glass Aggregate (TMR 2020c) sets out the requirements for RCG aggregate used in 

road pavements. The material requirements in MRTS36 can be summarised as follows: 

• RCG aggregate shall be: 

– of nominal size 5 mm or less 

– produced from food and beverage containers  

– processed to a consistent gradation. 

– cubical in shape, not sharp edged or elongated 

– essentially free of contaminants such as ceramics, glass from other sources (such as cathode ray 

tubes, fluorescent light fittings and laboratory glassware), paper, cork, metals (including heavy 

metals), brick, plaster, plastic, rubber, wood, clay, paint and other deleterious materials  

– free from any putrid odour. 

• Must not exceed the maximum allowable concentration limits for chemicals and other attributes, as 

summarised in Table 3.1.  

Table 3.1: RCG aggregate maximum concentration limits for chemicals and other attributes 

Chemicals and other 
attributes 

Maximum average concentration for 
characterisation 

Absolute maximum concentration 

Units in mg/kg ‘dry weight’ unless otherwise stated 

Mercury  0.5 1.0 

Cadmium  0.5 1.5 

Lead  50 100 

Arsenic  10 20 

Chromium (total)  20 40 

Copper  40 120 

Molybdenum 5 10 

Nickel  10 20 

Zinc  100 300 

Total organic carbon 1.0% 2.0% 

Electrical conductivity  1 dS/m or 1000 µS/cm 2 dS/m or 2000 µS/cm 

Source: TMR (2020c).  

3.1.3 SAMPLING AND TESTING 

The contractor must, as a minimum, undertake testing for the following properties to demonstrate the 

recycled glass aggregate conforms with the requirements of Clause 6: 

• PSD 

• material finer than 75 μm 

• chemicals and attributes listed in Table 3.1. 

A composite sample consisting of five discrete sub-samples of equal size must be used to represent a lot of 

material. Recycled glass aggregate must be sampled and tested in accordance with the minimum 

frequencies listed in Table 3.2. 

Table 3.2: RCG sampling and testing requirements summary 

Number of historical test results for each property Minimum frequency 

< 5 1 per 500 tonnes 

≥ 5 1 per 1000 tonnes 

Source: TMR (2020c).  
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3.1.4 QUALITY SYSTEM REQUIREMENTS 

Quality system requirements for the RCG aggregate production procedure should be in accordance with 

MRTS50 Specific Quality System Requirements (TMR 2020d) and must be submitted to the TMR 

administrator at least seven days prior to the commencement of aggregate production for the works. The 

submission must include the following details: 

• target PSD 

• source of the RCG  

• production plant and methods of controlling the quality of the final product  

• procedures for stockpile management and traceability as part of the lot control and as applicable, sub-lot 

control 

• quality control procedures. 

3.2 UPDATES TO CURRENT GUIDANCE 

3.2.1 MTRS30 ASPHALT 

MRTS30 Asphalt (TMR 2020a) describes the requirements for asphalt used in road pavements and includes 

medium duty DGA, heavy duty DGA, open graded asphalt (OGA) and stone mastic asphalt (SMA) mixes. 

The revisions in MRTS30 are contained within Clause 7.1.3 Fine Aggregate, adding the following 

requirements for the inclusion of RCG in asphalt mixes: 

• The proportion of recycled glass fine aggregate shall not exceed the following limits: 

– 2.5% by mass of total mix in the wearing course 

– 10% by mass of total mix in other than the wearing course. 

• Recycled glass fine aggregate shall not be used in open graded asphalt. 

3.2.2 MRTS101 AGGREGATES FOR ASPHALT 

The TMR specification MRTS101 Aggregates for Asphalt (TMR 2020e) sets out the requirements for coarse 

and fine aggregates that are used in asphalt. The changes proposed to existing clauses to permit the use of 

RCG are summarised in Table 3.3. Additionally, changes to minimum testing frequencies for source rock 

properties and fine aggregate properties are presented in Table 3.4 and Table 3.5, respectively.  

Table 3.3: Revision register for MRTS101 

Clause number Description of revision 

7.2 Fine aggregate Added, ‘recycled glass aggregate’ to allowed fine aggregate materials.   

Added, ‘In addition, recycled glass aggregate must also conform with the 
requirements of MRTS36’. 

8.1 Submission of details of 
nominated aggregates to the 
Asphalt Mix Design Register 

Added, ‘Recycled glass aggregate production procedure (refer section 8.3) and 
aggregate test results from a production trial by the plant from which the aggregate 
will be produced’. 

9 Material conformance Added, ‘For recycled glass aggregate sources, the conformance with this 
Technical Specification and MRTS36 Recycled Glass Aggregate shall be verified 
by sampling and testing and providing records of process control’. 

9.3.1.3 Fine aggregate Added, ‘for recycled glass aggregate sources that are not registered and operated 
in accordance with the TMR QRS requirements, testing frequencies shall comply 
with the requirements of Table 9.3.1(a) (Table 3.4)’.  

Added, Table 9.3.1(b) outlining the minimum testing frequencies for test properties 
of recycled glass aggregate sources that are not TMR registered sources, as 
presented in Table 3.5. 
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Table 3.4: Minimum testing frequencies for source rock test properties of natural sand and recycled glass aggregate 
sources that are not TMR registered sources 

Property Test method Minimum frequency of testing 

Petrographic analysis1 ASTM C295 1 per 6 months 

Water absorption AS 1141.5 

1 per 5000 tonnes 
Particle density dry basis AS 1141.5 

Aggregate soundness 
(total weighted percent 
loss)1 

AS 1141.11.1 

Note: 1. Testing of this property is not required for recycled glass. 

Source: TMR (2020e).  

Table 3.5: Minimum testing frequencies for fine aggregate and recycled glass aggregate product tests 

Property Test method Minimum frequency of testing 

Particle size 
distribution 

AS 1141.11.1 
1 per 1000 tonnes or 1 per 500 tonnes for 

recycled glass aggregate where there are less 
than 5 test results available for the product Materials finer than 

75 µm 
AS 1141.12 

Source: TMR (2020e).  

3.2.3 TECHNICAL NOTE 148 ASPHALT MIX DESIGN REGISTRATION  

Technical Note (TN) 148 Asphalt Design Registration (TMR 2020f) contains guidance to assist prequalified 

asphalt contractors (PAC) with registering mix designs in accordance with TMR requirements. Relative to 

RCG, Table 3.6 summarises the changes proposed to existing clauses to permit the inclusion of RCG in 

asphalt mixes.  

Table 3.6: Revision register for TN148  

Clause number Description of revision/addition 

3.1.1.1 Asphalt mix design 
submission requirements 

Added, ‘recycled glass aggregate production procedure (where applicable)’.  

3.4.3 Material sources Added, ‘recycled glass aggregate sources: the company name followed by the 
location in brackets, for example – Enviro Sand (Pinkenba)’. 
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4 SUMMARY OF FINDINGS AND 
RECOMMENDATIONS 

The objective of the second year of the multi-year project was to investigate the performance of an asphalt 

mix containing up to 10% RCG by mass, evaluate the variability of RCG sourced from suppliers throughout 

Queensland and facilitate the increased use of RCG by developing new, and updating current specifications. 

The following are the key outcomes: 

• Up to 10% RCG may be incorporated into asphalt intermediate layers without detrimentally impacting 

performance. 

• Testing of recycled glass suppliers in Queensland indicates suppliers can produce a consistent product 

appropriate for use in asphalt and unbound pavement layers. 

• Due to the low crystalline silica contents, there are likely no significant long-term adverse health risks 

(such as silicosis) associated with RCG usage. 

• There are no concerns in relation to environmental harm or human health and safety when RCG meeting 

the proposed environmental specification limits is used in asphalt (up to 10% by mass), unbound 

granular pavement materials (up to 20% by mass) or pipe bedding materials (up to 100% by mass). 

• MRTS36 Recycled Glass Aggregate was compiled and specifies the requirements for the use of RCG in 

asphalt and unbound granular applications. MRTS30 Asphalt, MRTS101 Aggregates for Asphalt, 

Technical Note 148 Asphalt Mix Design Registration, MRTS04 General Earthworks and MRTS05 

Unbound Pavements updates to allow RCG in accordance with MRTS36.  

It is recommended that the third year of the project includes the following: 

• undertaking a demonstration project to assess the suitability of incorporating up to 5% RCG in an asphalt 

surfacing layer, which may evaluate the following parameters: 

– visual condition  

– skid resistance testing 

– assessing the level of reflectivity/glare from the surface 

– long-term performance  

• identifying sites utilising RCG in wearing courses and conduct of inspections on identified sites  

• disseminating the findings through the development of a technical note on the performance of asphalt 

containing RCG, conducting knowledge transfer workshops as well as webinars and training for the 

industry and government staff.  
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APPENDIX A TESTING AND EVALUATION OF 
GLASS PROPERTY VARIATION 

A.1 VARIABILITY OF PROCESSED RCG BETWEEN SUPPLIERS 

To measure the variability of RCG produced in Queensland, several suppliers throughout the state provided 

RCG samples. This included nine RCG samples collected from five suppliers geographically spread 

throughout Queensland. Samples were obtained over approximately a six-month period from late-2019 to 

mid-2020. A representative sample of RCG from the processed stockpile was requested.  

The sampling was undertaken in three rounds, where the first round included nine samples from various 

suppliers. Testing included PSD, sugar testing, petrographic analysis, and chemical analysis. The second 

and third round of testing was conducted on samples of interest, selected from the results of the first round of 

testing.  

A.1.1 PARTICLE SIZE DISTRIBUTION 

The PSD for the first round of sampling is depicted in Figure A.1 while the second and third rounds of 

sampling PSD results are presented in Figure A.2. Additionally, supplementary RCG results from two 

suppliers for testing conducted separate to this project is presented in Figure A.3. The only particle size 

requirement for RCG in the current draft TMR specifications states that the RCG must be crushed to a 

nominal size of 5 mm, which is reflected in all the results included in this report.  

Figure A.1 Round 1 PSD summary 
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Figure A.2 Rounds 2 and 3 PSD summary 

 

Figure A.3 Supplementary sample PSD summary 

 

A.1.2 PETROGRAPHIC ANALYSIS 

The petrographic analysis results of the first and second rounds of sampling are summarised in Table A.1 

and Table A.2, respectively. This analysis was undertaken to measure the variability of RCG produced in 

Queensland relative to the amorphous and crystalline silica content. Following the second round of testing 

the results were evaluated and compared against both natural sand and manufactured sand and it was 

deemed that sufficient samples had been tested to ensure RCG did not pose an increased risk of exposure 

to respirable crystalline silica.  

The petrographic results analysis is discussed further in the Recycled Crushed Glass in the Road Industry – 

Risk of Silicosis position paper, presented in Appendix B.  
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Table A.1: Round 1 RCG petrographic analysis 

Description 
Supplier A  

(fine) 
Supplier A  
(coarse) 

Supplier B  
(MRF) 

Supplier B  
(CRS) 

Supplier C 
– 3 mm 

(undried) 

Supplier C 
– 5 mm 

(undried) 

Supplier D 
(undried) 

Supplier E 
(dried) 

Supplier E  
(undried) 

Primary minerals 

Manufactured glass fragments 99% 99% 97% 98% 88% 90% 95% 93% 77% 

Quartz as single free, unstrained to mildly 
strained grains 

<1% Trace 1% 2% <1% <1% <1% <1% 3% 

Feldspar <1% – – – <1% <1% – 1% 1% 

Carbonaceous plant matter <1% 1% 1% <1% 4% 4% – 2% 3% 

Carbonate fragments <1% – 1% <1% 3% 1% <1% 1% – 

Carbonate fragments – – – – – – – – <1% 

Carbonated cemented sandstone – – – – – 1% 2% – – 

Chloritized fragments <1% – <1% – 1% – 2% – – 

Clay cemented fragments – – – – – – – – <1% 

Clay cemented quartz – – – <1% – – – – – 

Clay cemented quartz fragments  
(<1% quartz) 

<1% 
– – – 

<1% <1% 
– – – 

Lithic clasts of basalt – – – – – 3% <1% – – 

Lithic clasts of chert – – – – – – – – <1% 

Lithic clasts of chert  
(1% finely microcrystalline quartz) 

– – – – 
– – – 1% – 

Lithic clasts of granite – – – – <1% 1% – – – 

Lithic clasts of granite (3% quartz) – – – – – – – – 7% 

Lithic clasts of granitoid rock – – – – – – – – – 

Lithic clasts of intermediate volcanics – – – – – – – – 2% 
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Description 
Supplier A  

(fine) 
Supplier A  
(coarse) 

Supplier B  
(MRF) 

Supplier B  
(CRS) 

Supplier C 
– 3 mm 

(undried) 

Supplier C 
– 5 mm 

(undried) 

Supplier D 
(undried) 

Supplier E 
(dried) 

Supplier E  
(undried) 

Lithic clasts of iron-stained limestone – – – – – – <1% – – 

Lithic clasts of limestone – – – – 3% – – – – 

Lithic clasts of quartzite – – – – <1% – – – 2% 

Lithic clasts of rhyolite – – – – – – – – 2% 

Lithic clasts of silicified siltstone  
(<1% quartz) 

<1% – <1% – <1% <1% 1% 1% – 

Lithic clasts of silicified siltstone  
(1% finely microcrystalline quartz) 

– – – – – – – – 3% 

Lithic clasts of unknown rock – Trace – – – – – – – 

Lithic clasts of acid volcanic/tuffaceous 
rock (<1% quartz) 

– – – – – – – 1% <1% 

Mica – – – – 1% <1% – – – 

Plastic fragments – – – – – – – – Trace 

Free silica content 

Amorphous silica 99% 99% 97% 98% 88% 90% 95% 93% 77% 

Free silica content of the sand <1% <1% 1% 2% <1% <1% <1% 1% 9% 

Note: MRF = materials recovery facility, CRS = container refund scheme feed material. 
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Table A.2: Round 2 RCG petrographic analysis 

Supplier 
Supplier A 
(coarse) 

Supplier B 
(CRS) 

Supplier C –   
3 mm (undried) 

Primary minerals 

Manufactured glass fragments 91% 98% 32% 

Quartz as single free, unstrained to mildly strained grains Trace <1% <1% 

Quartzite 2% – – 

Feldspar – – <1% 

Carbonaceous plant matter 1% 1% 3% 

Carbonate fragments – <1% 1% 

Chloritized fragments – – 1% 

Clay cemented quartz – 1%  

Clay cemented quartz fragments (<1% quartz) – – <1% 

Lithic clasts biotite schist 3% –  

Lithic clasts of granite – – <1% 

Lithic clasts of limestone – – 1% 

Lithic clasts of quartzite – – <1% 

Lithic clasts of silcrete 3% – – 

Lithic clasts of silicified siltstone (<1% quartz) – – 2% 

Mica – – <1% 

Free silica content 

Amorphous silica 91% 92% 98% 

Free silica content of the sample 5% <1% 1% 

Note: CRS = container refund scheme feed material. 
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A.1.3 CHEMICAL ANALYSIS 

The chemical analysis results for round one are summarised in Table A.3, showing two non-conformances 

highlighted in red while the results for the second and third rounds of sampling are presented in Table A.4. It 

is important to note that the first round of testing only included testing against the NSW EPA criteria adopted 

by TMR (Table 3.1) as well as leachate testing on contaminants identified to be at comparatively high levels. 

The second and third rounds of testing were undertaken with an increased scope to include hydrocarbons 

and phenols which may adversely affect the surrounding environment if present in the RCG and used in road 

construction.  

These test results were used to inform the suitability of RCG for use in asphalt and unbound granular 

materials, as discussed in Appendix A.2.  
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Table A.3: Round 1 chemical results summary 

Property 
Absolute 

max. 

Supplier A  
(fine) 

Supplier A  
(coarse) 

Supplier B  
(MRF) 

Supplier B  
(CRS) 

Supplier C 
– 3 mm 

(undried) 

Supplier C 
– 5 mm 

(undried) 

Supplier D 
(undried) 

Supplier E 
(dried) 

Supplier E  
(undried) 

Conductivity, uS/cm 2000 220 37 160 150 330 460 260 530 520 

Total organic carbon, % 2 0.3 <0.1 0.3 0.2 0.6 0.7 1 0.7 1.6 

Moisture, % – <1 <1 <1 <1 1.6 1.1 <1 <1 1.3 

Heavy metals 

Arsenic, mg/kg 20 <2 <2 <2 <2 <2 <2 <2 <2 <2 

Cadmium, mg/kg 1.5 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 

Chromium, mg/kg 40 <5 <5 <5 <5 <5 5.3 11 <5 <5 

Copper, mg/kg 120 33 <5 <5 <5 11 5.3 5.3 41 7.9 

Lead, mg/kg 100 26 <5 <5 <5 120 97 19 32 2000 

Mercury, mg/kg 1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Molybdenum, mg/kg 10 <5 <5 <5 <5 <5 <5 9.4 <5 <5 

Nickel, mg/kg 20 <5 <5 <5 <5 <5 <5 <5 <5 <5 

Zinc, mg/kg 300 43 <5 31 96 98 250 57 41 87 

Leachate pH 5.0 

Chromium, mg/L – – – – – – <0.01 <0.01 – – 

Copper, mg/L – 0.2 – – – 0.06 0.02 0.02 0.03 0.04 

Lead, mg/L – 0.75 – – – 0.22 0.12 0.41 0.34 9.3 

Molybdenum, mg/L – – – – – – – <0.01 – – 

Zinc, mg/L – 1.8 – 1.3 3.6 1.9 1.7 2.2 1.3 1.8 

Leachate pH 9.2 

Chromium, mg/L – – – – – – <0.01 <0.01 – – 

Copper, mg/L – 0.13 – – – 0.05 0.03 0.03 0.03 0.06 

Lead, mg/L – 0.03 – – – 0.03 0.04 0.08 0.09 0.69 

Molybdenum, mg/L – – – – – – – <0.05 – – 

Zinc, mg/L – 0.09 – 0.04 0.01 0.1 0.07 0.05 0.07 0.07 

Foreign materials – Type I 

Metal, % 0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Glass, % – 100 100 100 100 100 100 100 100 100 
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Property 

Absolute 
max. 

Supplier A  
(fine) 

Supplier A  
(coarse) 

Supplier B  
(MRF) 

Supplier B  
(CRS) 

Supplier C 
– 3 mm 

(undried) 

Supplier C 
– 5 mm 

(undried) 

Supplier D 
(undried) 

Supplier E 
(dried) 

Supplier E  
(undried) 

Asphalt, % 0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Stone, % 0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Ceramic and slag (other 
than blast furnace slag), 
% 

0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Foreign materials – Type II 

Plaster, % 0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Clay lumps and other 
friable material, % 

0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Foreign materials – Type III 

Rubber, % 0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Plastic, % 0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Bitumen, % 0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Paper, % 0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.26 

Cloth, % 0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Paint, % 0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Wood, % 0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Vegetable matter, % 0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.16 
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Table A.4: Round 2 and round 3 chemical results summary 

Property 
Absolute 

max. 
Supplier A 
(coarse) 

Supplier B 
(MRF) 

Supplier C 
(undried) 

Supplier A 
(coarse) 

Supplier E 
(dried) 

Conductivity, uS/cm 2000 56 370 180 45 390 

Total organic carbon, % 2 <0.1 0.5 – 0.2 0.9 

Moisture, % – <1 2 1.5 <1 <1 

Total recoverable hydrocarbons – 1999 NEPM fractions 

TRH C6-C9 – <20 <20 <20 <20 <20 

TRH C10-C14 – <20 <20 <20 <20 51 

TRH C15-C28 – <50 <50 <50 <50 670 

TRH C29-C36 – <50 <50 <50 <50 160 

TRH C10-C36 (Total) – <50 <50 <50 <50 881 

BTEX 

Benzene – <0.1 <0.1 <0.1 <0.1 <0.1 

Toluene – <0.1 <0.1 <0.1 <0.1 <0.1 

Ethylbenzene – <0.1 <0.1 <0.1 <0.1 <0.1 

m&p-Xylenes – <0.2 <0.2 <0.2 <0.2 <0.2 

o-Xylene – <0.1 <0.1 <0.1 <0.1 <0.1 

Xylenes (Total) – <0.3 <0.3 <0.3 <0.3 <0.3 

4-Bromofluorobenzene (surr.) – 57 97 112 39 23 

Total recoverable hydrocarbons – 2013 NEPM fractions 

Naphthalene (N02) – <0.5 <0.5 <0.5 <0.5 <0.5 

TRH C6-C10 – <20 <20 <20 <20 <20 

TRH C6-C10 less BTEX (F1) 
(N04) 

– <20 <20 <20 <20 <20 

TRH >C10-C16 – <50 <50 <50 <50 59 

TRH >C10-C16 less 
naphthalene (F2) (N01) 

– <50 <50 <50 <50 59 

TRH >C16-C34 – <100 <100 <100 <100 750 

TRH >C34-C40 – <100 <100 <100 <100 140 

TRH >C10-C40 (total)* – <100 <100 <100 <100 949 

Polycyclic aromatic hydrocarbons 

Benzo(a)pyrene TEQ (lower 
bound)* 

– <0.5 <0.5 <0.5 <0.5 <0.5 

Benzo(a)pyrene TEQ (medium 
bound)* 

– 0.6 0.6 0.6 0.6 0.6 

Benzo(a)pyrene TEQ (upper 
bound)* 

– 1.2 1.2 1.2 1.2 1.2 
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Property 
Absolute 

max. 
Supplier A 
(coarse) 

Supplier B 
(MRF) 

Supplier C 
(undried) 

Supplier A 
(coarse) 

Supplier E 
(dried) 

Acenaphthene – <0.5 <0.5 <0.5 <0.5 <0.5 

Acenaphthylene – <0.5 <0.5 <0.5 <0.5 <0.5 

Anthracene – <0.5 <0.5 <0.5 <0.5 <0.5 

Benz(a)anthracene – <0.5 <0.5 <0.5 <0.5 <0.5 

Benzo(a)pyrene – <0.5 <0.5 <0.5 <0.5 <0.5 

Benzo(b&j)fluoranthene (N07) – <0.5 <0.5 <0.5 <0.5 <0.5 

Benzo(g.h.i)perylene – <0.5 <0.5 <0.5 <0.5 <0.5 

Benzo(k)fluoranthene – <0.5 <0.5 <0.5 <0.5 <0.5 

Chrysene – <0.5 <0.5 <0.5 <0.5 <0.5 

Dibenz(a.h)anthracene – <0.5 <0.5 <0.5 <0.5 <0.5 

Fluoranthene – <0.5 <0.5 <0.5 <0.5 <0.5 

Fluorene – <0.5 <0.5 <0.5 <0.5 <0.5 

Indeno(1.2.3-cd)pyrene – <0.5 <0.5 <0.5 <0.5 <0.5 

Naphthalene – <0.5 <0.5 <0.5 <0.5 <0.5 

Phenanthrene – <0.5 <0.5 <0.5 <0.5 <0.5 

Pyrene – <0.5 <0.5 <0.5 <0.5 <0.5 

Total PAH* – <0.5 <0.5 <0.5 <0.5 <0.5 

2-Fluorobiphenyl (surr.) – 82 85 89 109 122 

p-Terphenyl-d14 (surr.) – 69 80 80 111 123 

Phenols (halogenated) 

2-Chlorophenol – <0.5 <0.5 <0.5 <0.5 <0.5 

2.4-Dichlorophenol – <0.5 <0.5 <0.5 <0.5 <0.5 

2.4.5-Trichlorophenol – <1 <1 <1 <1 <1 

2.4.6-Trichlorophenol – <1 <1 <1 <1 <1 

2.6-Dicholorophenol – <0.5 <0.5 <0.5 <0.5 <0.5 

4-Chloro-3-methylphenol – <1 <1 <1 <1 <1 

Pentachlorophenol – <1 <1 <1 <1 <1 

Tetrachlorophenols – total – <10 <10 <10 <10 <10 

Total halogenated phenol* – <1 <1 <1 <1 <1 

Phenols (non-halogenated) 

2-Cyclohexyl-4.6-dinitrophenol – <20 <20 <20 <20 <20 

2-Methyl-4.6-dinitrophenol – <5 <5 <5 <5 <5 

2-Methylphenol (o-Cresol) – <0.2 <0.2 <0.2 <0.2 <0.2 
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Property 
Absolute 

max. 
Supplier A 
(coarse) 

Supplier B 
(MRF) 

Supplier C 
(undried) 

Supplier A 
(coarse) 

Supplier E 
(dried) 

2-Nitrophenol – <1 <1 <1 <1 <1 

2.4-Dimethylphenol – <0.5 <0.5 <0.5 <0.5 <0.5 

2.4-Dinitrophenol – <5 <5 <5 <5 <5 

3&4-Methylphenol (m&p-
Cresol) 

– <0.4 <0.4 <0.4 <0.4 <0.4 

4-Nitrophenol – <5 <5 <5 <5 <5 

Dinoseb – <20 <20 <20 <20 <20 

Phenol – <0.5 <0.5 <0.5 <0.5 <0.5 

Total non-halogenated phenol* – <20 <20 <20 <20 <20 

Phenol-d6 (surr.) – 40 68 74 84 88 

Heavy metals 

Arsenic 20 <2 <2 <2 <2 <2 

Beryllium – <2 <2 <2 <5 <5 

Boron – <20 <20 <20 <10 39 

Cadmium 1.5 <0.4 <0.4 <0.4 <0.5 <0.5 

Chromium 40 – – – <5 <5 

Chromium (hexavalent) – <1 <1 <1 <1 <1 

Cobalt – <5 <5 <5 <5 <5 

Copper 120 <5 <5 <5 <5 <5 

Lead 100 <5 11 <5 <5 20 

Manganese – <5 22 <5 <5 17 

Mercury 1 <0.1 <0.1 <0.1 <0.1 <0.1 

Molybdenum 10 – – – <10 <10 

Nickel 20 <5 <5 <5 <5 <5 

Selenium 
 

<2 <2 <2 <2 <2 

Zinc 300 37 43 58 <5 38 

Foreign materials – Type I 

Metal 0.5 <0.1 <0.1 <0.1 <0.1 <0.1 

Glass – 100 72 <0.1 100 100 

Asphalt 0.5 <0.1 <0.1 <0.1 <0.1 <0.1 

Stone 0.5 <0.1 <0.1 <0.1 <0.1 <0.1 

Ceramic and slag (other than 
BFS) 

0.5 <0.1 <0.1 <0.1 <0.1 <0.1 

Foreign materials – Type II 

Plaster 0.5 <0.1 <0.1 <0.1 <0.1 <0.1 
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Property 
Absolute 

max. 
Supplier A 
(coarse) 

Supplier B 
(MRF) 

Supplier C 
(undried) 

Supplier A 
(coarse) 

Supplier E 
(dried) 

Clay lumps and other friable 
material 

0.5 <0.1 28 100 <0.1 <0.1 

Foreign materials – Type III 

Rubber 0.5 <0.05 <0.05 <0.05 <0.05 <0.05 

Plastic 0.5 <0.05 <0.05 <0.05 <0.05 <0.05 

Bitumen 0.5 <0.05 <0.05 <0.05 <0.05 <0.05 

Paper 0.5 <0.05 <0.05 <0.05 <0.05 <0.05 

Cloth 0.5 <0.05 <0.05 <0.05 <0.05 <0.05 

Paint 0.5 <0.05 <0.05 <0.05 <0.05 <0.05 

Wood 0.5 <0.05 <0.05 <0.05 <0.05 <0.05 

Vegetable matter 0.5 <0.05 <0.05 <0.05 <0.05 <0.05 

Leachate pH 5.0 

Boron – – – – – 0.68 

Lead – – – – – 0.49 

Zinc – – – – – 2.5 

Leachate pH 9.2 

Boron – – – – – N/A 

Lead – – – – – 0.03 

Zinc – – – – – 0.05 

Leachate reagent water 

Boron – – – – – 0.22 

Lead – – – – – 0.01 

Zinc – – – – – 0.04 
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A.2 SUITABILITY OF USAGE 

To assess whether using the NSW EPA requirements (Table 3.1) for RCG in asphalt and unbound granular 

materials is suitable from an environmental perspective, ARRB and TMR engaged an experienced suitably 

qualified professional (SQP) with appropriate waste characterisation and contaminated land experience. The 

SQP was provided a supplier-anonymised copy of the RCG chemical analysis and PSD test results.  

The advice sought was provided in three main areas: 

1. Whether or not aligning TMR’s requirements for the use of RCG in asphalt and unbound granular 

materials with those from the NSW EPA will cause environmental harm if conforming RCG materials are 

used in up to 10% by mass for asphalt and up to 20% by mass for unbound granular pavement 

materials.  

2. Are the NSW EPA criteria suitable to prevent environmental harm, nuisance, and community health 

impacts when 100% RCG is used as a drainage or bedding material or in concrete? 

3. Are there more optimal criteria that could be adopted or additional requirements that should be included 

for other applications (e.g. leachate testing)? If so, what are these and how should testing be done 

(methods, frequencies, limits)? 

Relative to the first advice area, the NSW EPA limits adopted by TMR summarised in Table 3.1 were 

reviewed to ascertain: 

• whether these limits had the potential to cause harm to human health where the material may be used in 

roads and pavements within a residential area  

• if these characteristics of RCG had potential to cause harm to the environmental where the material may 

be used in roads and pavements in any location, which may include locations that are adjacent to an 

open space, residential or sensitive environment.  

The review found that the proposed use of RCG in asphalt and pavement materials would have no issues of 

concern in relation to risk to human health or to the environment when the RCG meets the proposed NSW 

EPA specification adopted by TMR (Table 3.1). It is important to note that the review included proportions of 

up to 10% RCG by mass in asphalt and up to 20% RCG by mass in unbound granular pavement materials.  

The findings from the second and third advice areas, evaluating other uses such as pipe bedding or drainage 

are: 

• The characteristics of RCG are consistent with the characteristics expected for natural materials or clean 

fill, including gravel and sand commonly used in road applications.  

• There are no issues of concern in relation to risks to human health, for any location where RCG is used 

in road/pavement materials or pipe bedding materials may be used.  

• There are no issues of concern in relation to potential risks to the environment (terrestrial or aquatic) that 

may be adjacent to roadways and pavements where RCG is used in road and pavement materials, or 

pipe bedding materials.  

• It is not recommended that the limits adopted for the RCG be modified or refined.  

However, if other applications of RCG are proposed that include the use of 100% RCG in unbound materials 

(i.e. not bound in concrete or asphalt) or beneath sealed surfaces, over large areas (areas greater than 

1000 m2) that may be close to an aquatic environment, further consideration of potential leaching of metals 

to groundwater or surface water would need to be undertaken. This should include a site-specific 

assessment. 

It was also recommended that the sampling of RCG should continue to include analysis for leaching 

potential, using an Australian Standard Leachate Potential (ASLP) method (which uses neutral water), for 

metals such as copper, nickel and zinc so that material-specific soil-water partition coefficients (Kd) can be 

determined and used in future assessments (where required). 

The full environmental assessment report for recycled glass is contained in Appendix C. 
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APPENDIX B SILICOSIS POSITION PAPER 
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APPENDIX C ENRISKS REPORT 
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