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SCOPE 

The purpose of this Code of Practice is to standardise 
testing frequencies for Queensland Extractive Industry’s 
products.

It has been developed and endorsed through 
direct consultation with State and Local Government 
Authorities, Civil Contractors and other relevant parties 
in Queensland.

Construction authorities have historically specified 
testing frequencies on a project basis regardless of the 
many operational factors that inter-relate to influence 
appropriate testing levels such as:
n	 source material quality;
n	 processing plant and practices;
n	 quality system implementation;
n	 performance history; or
n	 the adoption of self-imposed quality targets.

Recommended criteria for the application of levels 
of testing frequencies are fundamental to this Code.
The adoption of this Code of Practice provides:
n	 producers a standard industry testing regime which 

induces operations to adopt test frequencies which 
reflect their source rock properties, quality systems, 
process controls, performance history, etc; and

n	 customers the flexibility/opportunity to review 
and specify testing frequency levels they feel 
appropriate for specific projects. That is, upon 
analysis, the Engineer/Superintendent/Client may 
stipulate one of the levels of testing recommended 
by this Code.

Certain Authorities and Suppliers may continue to 
stipulate their own compliance criteria. However this 
document has attempted to incorporate the current 
specified testing frequencies.

It is recommended this Code be adopted by the 
extractive industry in Queensland and, as appropriate, 
by State and Local government agencies, consultants, 
contractors and other customer agencies in product 
and/or project specifications. 

For the application of this code Local government 
agencies, consultants, contractors etc are defined as 
'Engineer/Superintendent/Client'.

Operations forming part of the extractive industries 
are defined as 'Operator'.

This document has in all measures sought to take 
into account the condition of the industry in Queensland 
at the time of formulation.

The document has been and will continue to be 
periodically reviewed to ensure its currency and 
relevance to Industry and customers.

RELATIONSHIP TO OTHER DOCUMENTS

It is recommended that this Code be adopted for 
conformance to standards such as but not restricted to 
those detailed in Table 1 hereunder.

Table 1

Governing body

Standards Australia

Queensland 
Department of  
Main Roads

Queensland Rail

Standard or Technical Note

AS 2758.1 Aggregates and rock 
for engineering purposes –  
Concrete aggregates

AS 2758.2 Aggregates and rock 
for engineering purposes – 
Aggregate for sprayed 
bituminous surfacing

AS 2758.5 Aggregates and rock 
for engineering purposes –  
Asphalt aggregates

AS 2758.7 Aggregates and rock 
for engineering purposes –  
Railway ballast 

Standard Specifications

Main Roads Engineering 
Policy number EP 108 Quarry 
Assessment and Certification

CT 147 Railway Ballast
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CRITERIA FOR ADOPTION OF 
TESTING LEVELS

The Code is based on three levels of testing which 
represent an increasing confidence in product quality 
compliance for both Operator and the Engineer/
Superintendent/Client. 

The quality of operation (determined by the factors 
outlined in each level below) combined with the number 
of conforming tests required forms the basis as to the 
level of testing adopted.

The criteria recommended for determining the 
appropriate testing frequency is as follows:

Level 1  – High Testing Frequency (Introductory or 
low confidence in the product and operation)

Should be adopted by the operator:
n	 as an introductory level for new products or 

deposits or where there are significant concerns 
regarding the supply of material conforming to 
specification; or

n	 when, at the discretion of the Engineer/
Superintendent/Client, there are significant 
concerns regarding the supply of material 
conforming to specification supported by an 
interactive consideration that many of the following 
are evident:
n	 A third party accredited quality system or plan 

is either not in place or, where appropriate, 
does not address any concerns through the 
incorporation of additional and auditable risk 
aversion measures such as self-imposed quality 
targets, retest management, corrective action 
procedures etc. 

n	 Repeated non-conformance and/or marginal 
conformance have been recorded.

n	 The site is an intermittently worked operation 
or an operation without a history of adequate 
performance/service and is unable to furnish 
quality records which display same.

n	 The source characteristics are unfavourable 
in that the deposit is heterogeneous, contains 
significant quantities of unsuitable material 
and is difficult to selectively work. Unsuitable 
material is that material which, if utilised, 
would produce a significant risk of marginal or 
non‑conforming product.

n	 The production practices are not considered 
capable of ensuring consistently conforming 
product. Such practices may be characterised by 
inadequate overburden stripping and treatment 
of unsuitable materials, poorly maintained 
plant and equipment, inadequate use of 
imported additives, poor blending/stockpiling 
procedures etc.

Where it can be demonstrated that the operation 
satisfactorily addresses the above concerns, 10 
consecutive conforming tests shall be required before 
advancing to Level 2 – Medium Testing Frequency.

If during the establishment of 10 consecutive 
conforming results a non-conformance is obtained 
the confirmation principle as defined herein shall be 
applied.

If non-conformance is the outcome, the demotion 
process for Level 1 is to reset the conforming test 
number to 0 for that test/property only.

If conformance is the outcome, maintain the 
conformance number.

Confirmation Principle:  When a non-conformance 
is obtained two check tests shall be performed on 
samples obtained from the same lot, to give a total 
of 3 tests, if 2 out of 3 results are non-conforming 
follow the demotion process. If two out of three 
are conforming maintain the testing frequency and 
number of conformances. 

Level 2  – Medium Testing Frequency (Medium 
confidence in the product and operation)

Should be adopted by the operator:
n	 when there may be some concerns regarding the 

supply of material conforming to specification; or
n	 when, at the discretion of the Engineer/

Superintendent/Client, there are some concerns 
regarding the supply of material conforming 
to specification supported by an interactive 
consideration that many of the following are evident:
n	 A third party accredited quality systems is in 

place but does not adequately address particular 
quality concerns through the incorporation of 
additional and auditable risk aversion measures 
such as self-imposed quality targets, retest 
management, corrective action procedures 
etc. to the satisfaction of the Engineer/
Superintendent/Client.

n	 The operation has some history of adequate 
performance/service and is able to furnish 
quality records which display same. 

n	 The source characteristics are marginal in 
that the deposit is somewhat heterogeneous, 
containing some unsuitable or marginal 
material and there may be some difficulty 
in selectively working the deposit. Marginal 
material is that material which, if utilised, 
would produce some risk of marginal or non-
conforming product.
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n	 The production practices are considered 
marginally capable of ensuring consistently 
conforming product. Such practices may be 
characterised by marginally successful or 
limited overburden stripping and treatment 
of unsuitable/marginal materials, reactive 
maintenance/repairs on plant and equipment, 
marginal quality imported additives, passable 
blending/stockpiling procedures etc.

In addition, where it can be demonstrated that the 
operation satisfactorily addresses the above concerns, 
an additional 4 consecutive conforming tests shall be 
required before advancing to Level 3 – Low Testing 
Frequency.

If during the establishment of the 4 consecutive 
conforming results a non-conformance is obtained 
the confirmation principle as defined herein shall be 
applied.

If non-conformance is the outcome, the demotion 
process for Level 2 is to return to Level 1 testing 
frequency for the offending test/property with the 
exception that 4 consecutive conforming results will 
suffice to return back to this level.

If conformance is the outcome, maintain the 
conformance number and the testing level.

Confirmation Principle  When a non-conformance 
is obtained two check tests shall be performed on 
samples obtained from the same lot, to give a total 
of 3 tests, if 2 out of 3 results are non-conforming 
follow the demotion process. If two out of three 
are conforming maintain the testing frequency and 
number of conformances. 

Level 3  – Low Testing Frequency (High confidence 
in the product and operation)

Should be adopted by the operator:
n	 when there is a high level of confidence in the 

supply of material conforming to specification; or
n	 when, at the discretion of the Engineer/

Superintendent/Client, there is a high level of 
confidence in the supply of material conforming 
to specification supported by an interactive 
consideration that many of the following are evident:
n	 The site is a continuously worked operation 

with a long history of satisfactory performance/
service and is able to furnish quality records 
which displays same.

n	 A third party accredited quality system is in 
place and, where appropriate, addresses any 

quality concerns through the incorporation 
of additional and auditable risk aversion 
measures such as self-imposed quality targets, 
retest measures etc. to the satisfaction of the 
Engineer/Superintendent/Client.

n	 The source characteristics are favourable in 
that the deposit is relatively homogeneous and 
predictable, containing little unsuitable/marginal 
materials which are easily capable of being 
selectively worked.

n	 The production practices are considered 
capable of ensuring consistently conforming 
product. Such practices may be characterised 
by successful stripping/spoiling of overburden 
and treatment of unsuitable/marginal materials, 
rigorous scalping practices, high quality well-
maintained plant and equipment, judicial use of 
quality imported additives, high quality blending/
stockpiling procedures etc.

Where it can be demonstrated that the operation 
maintains the above high standards, the operation 
should continue at Level 3 – Low Testing Frequency.

If during Quality testing at this rate a 
non‑conformance is obtained the confirmation 
principle as defined herein shall be applied.

If non-conformance is the outcome, the demotion 
process for Level 1 is to return to Level 2 testing 
frequency for the offending test/property. 4 conforming 
results are required to return back to Level 1.

If conformance is the outcome, maintain the 
conformance number and the testing level.

Confirmation Principle  When a non-conformance 
is obtained two check tests shall be performed on 
samples obtained from the same lot, to give a total 
of 3 tests, if 2 out of 3 results are non-conforming 
follow the demotion process. If two out of three 
are conforming maintain the testing frequency and 
number of conformances. 
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TESTING FREQUENCY CRITERIA

Testing frequencies for each level are listed in the 
following Tables for the main industry products and are 
based on specific lots sizes. 

Please note that the proposed frequencies are 
minimum requirements, certain operations due to their 
nature may have to test more stringently than in the 
following tables.

It is recommended that sampling be conducted 
from the stockpile at the source of production. 

Testing should be conducted by a NATA accredited 
laboratory using either Queensland Department of 
Main Roads or Australian Standard Test Methods.

Pavement Materials
The recommended Maximum Lot Size is 5000 tonnes. 
Frequency is one test per x tonnes.
All numbers represent tonnes.

Source rock tests	 L1 – High	 L2 – Medium	 L3 – Low

Wet/dry strength variation	 5 000	 10 000	 15 000
Degradation factor	 5 000	 10 000	 15 000
Crushed particles (if relevant)	 5 000	 10 000	 15 000
Apparent particle density	 Twice yearly	 Twice yearly	 Twice yearly

Product tests	 L1 – High	 L2 – Medium	 L3 – Low

Grading (+ fines ratio)	 1 000	 2 500	 5 000
Atterberg limits	 1 000	 2 500	 5 000
Flakiness index	 5 000	 10 000	 15 000
Cbr	 5 000	 10 000	 15 000
Moisture content	 1 000	 2 500	 5 000

Concrete Aggregates (Coarse)
The recommended Maximum Lot Size is 5000 tonnes. 
Frequency is one test per x tonnes.
All numbers represent tonnes.

Source rock tests	 L1 – High	 L2 – Medium	 L3 – Low

Wet/dry strength variation	 10 000	 50 000	 100 000
Degradation factor	 10 000	 50 000	 100 000
Particle density + water absorption	 10 000	 50 000	 100 000
Weak particles	 10 000	 50 000	 100 000
Los angeles value	 10 000	 50 000	 100 000
Sodium sulphate soundness	 10 000	 50 000	 100 000
Petrographic analysis	Y early	Y early	Y early
Alkali aggregate reaction (chemical or physical)	Y early	Y early	Y early

(Refer to Guideline SAA HB79–1996)

Product tests	 L1 – High	 L2 – Medium	 L3 – Low

Grading 	 1 000	 2 500	 5 000
Particle shape/flakiness index	 5 000	 10 000	 20 000
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Concrete Aggregates (Fine)
This includes natural and manufactured sands. 
The recommended Maximum Lot Size is 5000 tonnes. 
Frequency is one test per x tonnes.
All numbers represent tonnes.

Source tests	 L1 – High	 L2 – Medium	 L3 – Low

Particle density + water absorption	 1 monthly	 3 monthly	 6 monthly
Sodium sulphate soundness	 3 monthly	 6 monthly	Y early
Petrographic analysis	Y early	Y early	Y early
Alkali aggregate reaction (chemical or physical)	Y early	Y early	Y early

(Refer to Guideline SAA HB79–1996)

Product tests	 L1 – High	 L2 – Medium	 L3 – Low

Grading 	 1 000	 2 500	 5 000		
Material finer than 75 micron (by washing)	 1 000	 2 500	 5 000
Particles finer than 2 microns	 3 monthly	 6 monthly	Y early
Organic impurities other than sugar (excluding
manufactured sand)	 1 000	 2 500	 5 000

Asphalt Aggregates
The recommended Maximum Lot Size is 5000 tonnes. 
Frequency is one test per x tonnes.
All numbers represent tonnes.

Source rock tests	 L1 – High	 L2 – Medium	 L3 – Low

Wet/dry strength variation	 10 000	 50 000	 100 000
Degradation factor	 10 000	 50 000	 100 000
Particle density + water absorption	 5 000	 10 000	 25 000
Los Angeles value	 10 000	 50 000	 100 000
Petrographic analysis	Y early	Y early	Y early

Product tests	 L1 – High	 L2 – Medium	 L3 – Low

Grading	 1 000	 2 500	 5 000
Flakiness index	 2 500	 5 000	 10 000
Crushed particles	 3 monthly	 6 monthly	Y early
Weak particles	 3 monthly 	 6 monthly	Y early
PAFV	Y early or 2 yearly (as nominated by DMR)
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Cover Aggregates
The recommended Maximum Lot Size is 500 tonnes. 
Frequency is one test per x tonnes.
All numbers represent tonnes.

Source rock tests	 L1 – High	 L2 – Medium	 L3 – Low

Wet/dry strength variation	 10 000	 50 000	 100 000
Degradation factor	 10 000	 50 000	 100 000
Petrographic analysis	Y early	Y early	Y early

Product tests	F requency	

Grading	 500
Flakiness index + ald	 500
Crushed particles	 5 000
Weak particles	 1 000
Degree of precoat	 500

Rail Ballast
Based on Queensland Rail Specification CT.147
Frequency is one test per x tonnes.
All numbers represent tonnes.

	 L1 – High	 L2 – Medium	 L3 – Low
Source rock tests 	 Lot size = 1 500 t     Lot size = 4 500 t            Lot size = 9 000 t

Wet/dry strength variation	 1 500	 4 500	 9 000
Degradation factor	 1 500	 4 500	 9 000
Particle density + water absorption	 1 500	 4 500	 9 000
Los Angeles abrasion	 9 000	 27 000	 54 000
Mill abrasion	 9 000	 27 000	 54 000
Abrasion number	 9 000	 27 000	 54 000

Product tests	 L1 – High	 L2 – Medium	 L3 – Low

Grading	 300	 1 500	 3 000
Particle shape	 300	 1 500	 3 000
Crushed particles	 300	 1 500	 3 000
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Testing level

Quality system status

Product performance 
history

Operation + deposits 
working status

Source 
characteristics

Production practices

Advancement 
process (required to 
move up a level)

Demotion process 
(when non-
conformances are 
obtained follow this 
process)

Level 1 – High 
Introductory or low confidence

No quality system
No quality plan

Repeated non-conformances 
and or marginal conformances 
poor or no records

Intermittently worked

Heterogeneous containing 
significant quantities of 
unsuitable material that are 
difficult to selectively quarry

Poor: overburden 
management, plant 
maintenance, stockpiling 
procedures, blending 
procedures, treatment of 
unsuitable materials 

To advance to Level 2 from 
this level ten consecutive 
conforming test results shall 
be required and operational 
concerns and criteria must 
be satisfactorily addressed 

If a non-conformance is 
obtained by the confirmation 
principle reset conformance 
test no. to 0 for the offending 
test/property. Operation 
fails to address operational 
concerns stay at this level for 
relevant test properties

Level 2 – Medium
Medium confidence

Quality system or plan existent 
but not fully operational

Some history of adequate 
performance records are 
accessible

Continuously worked. 
Less than 2 years

Marginal containing some 
unsuitable material. Minor 
difficulty is experienced 
selectively working the deposit

Average: overburden 
management, plant 
maintenance, stockpiling 
procedures, blending 
procedures, treatment of 
unsuitable materials 

To advance to Level 3 from 
this level four consecutive 
conforming test results are 
required and operational 
criteria must be satisfied

If a non-conformance is 
obtained by the confirmation 
principle. Drop back to 
Level 1 testing frequency for 
that test/property  
(4 consecutive conforming 
tests are now required to 
resume this frequency) or if 
Level 2 operational criteria 
is not maintained drop back 
to Level 1 testing for relevant 
test properties 

Level 3 – Low
High confidence

Quality system or plan fully 
operational
		
Continuously worked 
deposit with a good history 
of satisfactory performance. 
Records are accessible

Continuously worked. 
Greater than 2 years

Relatively homogenous and 
predictable. Contains little 
unsuitable material that is 
easily identified and worked	

Good: overburden 
management, plant 
maintenance, stockpiling 
procedures, blending 
procedures, treatment of 
unsuitable materials 

To remain at this level the 
operation must continue 
to produce conforming 
material and continue to 
meet the above criteria

If a non-conformance is 
obtained by the confirmation 
principle drop back to 
Level 2 testing frequency 
for that test/property or if 
operation fails to maintain 
operational criteria drop 
back to Level 2 for relevant 
test properties. 
4 consecutive conforming 
results are then required to 
resume this frequency 

Adoption Process and Considerations
The above table is a summary only. The criteria for 
adoption of testing levels described earlier in this 
document should be used in conjunction with this 
table when determining the test frequency level. It is 
important that when a testing frequency level is being 
determined consideration is given to the product to 
which the testing frequency is being applied to. 

For example an operation may be on Medium (Level 2) 
Testing Frequency for concrete aggregates but Low 
(Level 3) for Main Roads 2.3 Sub-base, due to the source 
being of medium confidence for concrete aggregate 
conformance but of high confidence for 2.3 Sub-base. 
The adoption process whether being determined by an 
Operator, Engineer, Superintendent or Client should be 
performed by a person suitably qualified for this task. 

SUMMARY OF INTERACTIVE CRITERIA FOR ADOPTION OF TESTING LEVELS 
The following table summarises the operational and testing criteria 
to be adopted for the determination of the Testing Levels. 


