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Introduction 

The Extractive Industry involves the winning of sand, 
gravel, soil, rock or other similar materials by ripping, 
blasting, dredging and treatment which may involve 
crushing, screening, washing, blending, grading or 
other treatment processes.

This document is an Industry guideline to the 
existing sampling standards. It encompasses best 
industry practice and aims to guide sampling/testing 
staff to fulfil the sampling and testing requirements of 
our customers, and to detail safe, practical methods to 
sample extractive industry products, generally from a 
quarry or gravel/sand pit. It also is aimed at external 
personnel requested to sample products from such 
extractive industry sites. 

In addition to the OH&S policy of the sampling 
organisation, this guideline must be read in conjunction 
with the OH&S policy of the individual operator and 
any OH&S policy pertaining to the particular site where 
the sampling will occur. This guideline should also 
be read in conjunction with the policy on the use of 
appropriate personal protective equipment (PPE) of the 
individual operators and/or site. In association with this 
Guideline to Sampling, the Technical Subcommittee 
of CCAA Extractive Industries Queensland has actively 
participated in the formulation of the Queensland 
Department of Main Roads Test Method Q060 titled 
Representative Sampling of Soils, Crushed Rock and 
Aggregates. This Test Method underpins this Industry 
Guideline to Sampling. Test Methods from other State 
Road Authorities and the Australian Standard may have 
similarities to the individual methods discussed within, 
and are also referenced. 

Poor sampling generates poor results, and affects 
all actions resulting from them. The application of 
standard methods by competent staff significantly 
increase the confidence in the representativeness of 
samples and hence the test results. This in turn will 
reduce disputes, wasted management time, remove 
the need to retest, and prevent unnecessary remedial 
actions that can arise from disagreement between 
parties carrying out audit testing. 

This guideline should enable the product sampling 
personnel to recognize the most appropriate method of 
obtaining a representative sample, to sample in a safe 
manner, and to minimize any disruption to production.

This guideline promotes the concept that 
compliance testing should be carried out as the 
stockpile is being built. Therefore, the test results will 
have a process control function, and give confidence 
that any audit testing will mirror compliance testing 
results achieved during the building of the stockpile. 
This guideline will also refer to the documented 
sampling procedures of our major customers for 
compliance and audit testing. 

CCAA Extractive Industries Queensland recently 
produced and adopted the Code of Practice for 
Construction Material Testing Frequencies. This 
was a standardisation of testing regimes to reflect 
source rock properties, quality systems, process 
controls, performance history etc. These two (2) CCAA 
documents therefore are companion documents. 
Industry, Government, material suppliers, testing 
service providers, contractors and others are 
encouraged to use them if associated with the regulatory  
specifications and test methods, for mutual benefit.

Definitions

THE MOST APPROPRIATE METHOD of obtaining a 
representative sample is the one that is least affected 
by segregation, or any inconsistency of the product, due 
to handling of the product.

SEGREGATION of a product occurs when the particle 
size distribution is altered and becomes biassed, due to 
handling of the product.

INCONSISTENCY of the product may be due to variations 
in source materials or process, or contamination of 
oversize or undersize material during production, or 
from foreign material from an external source.
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objectives

The prime sampling objective is to sample the product 
in a standardized method that is used throughout the 
extractive industries, is approved by their customers, 
and is recognized by accreditation bodies.

The objective of this document is to guide sampling 
personnel in a simple step-by-step manner to establish 
the most appropriate sampling method to be adopted in 
a variety of situations. The steps are:

STEP 1: 	
Identify how the product is produced.    

STEP 2: 	
Identify how the product is stockpiled or stored.    

STEP 3: 	
Identify what the sample is for and what test/s are 
required.     

STEP 4: 	
Go to the Quick Reference Guide to Preferred 
Sampling Methods and conclude the most 
appropriate method of sampling the product, after 
considering plant availability, equipment limitations, 
access, and safety.

STEP 5: 	
Sample the product.

STEP 1: IDENTIFICATION OF 
PRODUCTION METHODS

Ideally, the sampler should understand the way 
the plant produces the product. Internal sampling 
personnel should consult the Quarry Manager or 
Plant Foreman if unsure as to how the plant produces 
the product. Furthermore, a flowchart of the plant 
processes or a tour of the plant may be advantageous. 

By knowing the production procedure, the sampler 
can better understand how the product is placed in the 
stockpile/bin to be sampled. With this knowledge the 
sampler can also use visual cues to detect and report 
on any oversize, contamination, segregation or 
nonconformance in the product before or after 
sampling. This feedback to production personnel can 
save the production of nonconforming product. Likewise, 
feedback from the production personnel can help 
testing personnel understand the plant workings better.

External sampling personnel, for example, staff 
from a central company laboratory or customer 
representatives, do not necessarily need to understand 
how the plant produces the product. However, they 
should consult the internal testing staff or authorised 
representative to confirm the correct stockpile or 
sampling site from which to obtain the sample, as 
weighbridge staff may not be aware of such details.

STEP 2: IDENTIFICATION OF 
STOCKPILE/STORAGE METHODS

Production plants for extractive industries vary in 
complexity and capacity. Products can be screened, 
crushed, separated and combined in many ways. 
Regardless of the many processes involved in obtaining 
the finished product, they all have an exit point where 
the material is stockpiled or stored. This is commonly 
the point of sale. This may be just an initial stockpile 
under a stacker conveyor, under a cyclone in the case of 
sands, or in a bin. The product may then be transported 
and stored in a final stockpile. In some cases the initial 
stockpile/bin may also be the final stockpile/bin from 
where product is loaded directly for dispatch.

Generally, it is better to sample the final stockpile/
bin than the initial stockpile/bin from where material 
is dispatched.  

For stockpiled material, the action of placing the 
product in the final stockpile further mixes the product. 
An exception to this may be a small initial stockpile 
being a better place to sample than the final stockpile 
formed by pushing the small stockpile over a tall 
bank. Any decision regarding the sampling location is 
based on the definition of most appropriate method of 
sampling, stated previously. 
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Some examples of final stockpiles and their 
characteristics include:

Final stockpile, formed by loader, 1 layer high, 
geometric in shape	
Advantages:	
	 Building the stockpile helps mix the product, 

especially if care is taken when loading from the 
initial stockpile under the conveyor or cyclone.

	 Easy to separate into production lots.
	 Easier to see any changes in finished product.
	 Better to measure stock volumes.
	A llows sand to drain before sale.	
Disadvantages:	

If initial stockpile is segregated due to the way the 
material falls, loading the product from one side 
may transfer the segregation to the final stockpile.	

Final stockpile under conveyor, variable height	
Advantages:	

Product can be loaded without double handling.	
Disadvantages:	

Product may segregate due to prevailing winds, 
uneven moisture content, or by falling on to existing 
stock or retaining walls.
Stockholding is limited to height under conveyor.
Volume of uneven stockpiles can be difficult to 
measure.	

Final stockpile under cyclone (sand), variable height	
Advantages:	

Product can be loaded without double handling.	
Disadvantages:	

Wet sand exits the cyclone intermittently. 
Sand falls onto the existing stockpile and spreads 
on impact.
Sand runs down 'watercourses' until it loses it’s 
fluidity. All these above conditions can segregate the 
material on a small scale.
Stockpile can be quite wet and variable in moisture 
content.
High stockpiles can collapse.	

Final stockpile under a radial stacker, variable height	
Advantages:	

Product can be loaded without double handling.
Moveable stackers can produce a larger arc shaped 
stockpile.

Disadvantages:	
Product can segregate as it hits the side of existing 
stock.	

Final stockpile – stockholding in an overhead bin	
Advantages:	

Product can be kept dry.
Relatively easy to measure stock volume.	

Disadvantages:	
Product may segregate if it is loaded off-centre, or 
hits the bin wall.
Any oversize or contamination is not evident until 
product is discharged.	

To come to a decision regarding the most 
appropriate place to sample, the sampler must observe 
the way the product falls, or is placed in the final 
stockpile. The sampler then must consider practicalities 
of each sampling method in the next step.

STEP 3: IDENTIFICATION OF THE 
SAMPLE REQUIREMENTS

In many respects the following questions help to 
determine the sampling options. What tests do we 
require? What category of sample do we require? What 
quantity of material do we need? 

The sample category may be: 
n	A  production check sample
n	A  standard quality control sample
n	A  full compliance sample
n	A  compliance audit sample by a customer
n	A n 'as delivered' sample from the supplier’s 

stockpile loading face, or from the customer’s 
receiving stockpile, ground bin or concrete bay

n	A  spot check sample from a laid pavement when 
investigating a failure insitu.

The sample category will influence the selection of 
the most appropriate method to sample the product. 



Guideline to Sampling  �

STEP 4: DETERMINATION OF 
SAMPLING METHOD

Using the definition of most appropriate method to 
sample, it can be argued that it is preferable to sample 
the product when it is in motion during discharge. That 
is, when the material is least affected by segregation by 
wind, moisture content variations, or by falling on to the 
ground, or stockpile etc.

A list of available sampling methods is listed as follows:
1	S ampling a moving stream by mechanical cutter 

devices
2	S ampling a stopped conveyor belt by sampling 

frame
3	S ampling from stockpiles by front end loader –  

remove and mix
4	S ampling from stockpiles by front end loader –  

remove
5	S ampling from stockpiles by front end loader –  

backblading	
6	S ampling from an overhead storage bin
7	S ampling from a stockpile formed by a stacker 

conveyor by front end loader

8	 Hand sampling of stockpiles
9	S ampling from the back of a truck
10	S ampling from a multi-layered pavement (on-site)
11	S ampling from small heaps, ground bins, and 

concrete bays
12	S ampling from windrows.

Factors to consider when deciding on the most 
appropriate sampling method should include the 
original aim of the sampling plant availability, 
equipment limitations, access and safety.

The Quick Reference Guide listing preferred 
sampling methods will assist in the selection of the 
most appropriate sampling method.

A summary of each available sampling method 
is described in the following text. The relevant 
documented procedure used is referenced. Other 
similar methods, such as Australian Standard  
AS 1141.3.1, are referenced also. It is advisable to 
be aware of the subtle differences in these methods, 
particularly if NATA accreditation for both methods  
is held.

Quick Reference Guide to Preferred Sampling Methods

Sample category	 Materials 	 Preferred methods

Internal production check	 Ballast	 3, 4, 5		
	A ggregates, roadbase	 1, 3, 4, 5, 6, 7, 8, 9	
	S and	 1, 2, 3, 4, 5, 8, 11	
 	  	  	
Internal quality control	 Ballast	 3, 4, 5	
	A ggregates, roadbase	 1, 3, 4, 5, 6, 7, 	
	S and	 1, 3, 4, 5, 6, 8, 9, 11	
 	  	  	
Internal compliance testing	 Ballast	 3, 4, 5	
	A ggregates, roadbase	 3, 4, 5, 6	
	S and	 3, 4, 5, 6, 11	
	 Cement treated base	 2, 9, 6	
 	  	  	
Compliance audit testing	 Ballast	 3, 4	
	A ggregates, roadbase	 3, 4, 5, 8	
	S and	 3, 4, 8, 11	
	 Cement treated base	 2, 9	
 	  	  	
As delivered testing	A ggregates	 3, 4, 5, 8, 9	
	 Roadbase	 3, 4, 5, 8, 9, 10, 12	
	S and	 3, 4, 5, 8, 9, 11	

Pavement check	 Roadbase	 10	
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Summary of sampling Methods

Method 1: Sampling a moving stream by 
mechanical cutter devices

This involves sampling when the material is in 
motion in a stable circuit. 

Uses:  
Best used for production or compliance testing.	

Advantages:  
The advantages of this method is that the potential 
segregation effects due to multiple handling and 
disruptions to production processes are minimised. 
This method can also be used to check plant output 
and belt feeder calibration.

Disadvantages: 
Needs specialised equipment. Sample increment 
taken may need to be split down to a manageable 
size, especially from high output plants. Chance of 
rock bouncing off the frame.	

Procedure used:  
QDMR Q060—2002 Method 7.1 – Moving Stream.	

Similar methods:  
AS 2884.1—1997 Heavy Mineral Sand Concentrates –  
Sampling. MAT–TP226 Section 6.1.7. WA 100.1 
Section 4.

Notes on method:
(a) 	Ensure the material is in a stable circuit. ie The 

production plant is not in a start-up or wind-down 
phase. Notify the Plant Operator of your intention to 
sample the stream.

(b) 	Note all potential safety hazards, such as nip points, 
and potential areas for fall of deflected material. 

(c) 	The mechanical cutter device must pass through 
all the stream at a constant rate. The cut shall be 
considered a sample increment only. This material 
may need splitting down to sample increment size, 
especially in the case of high output plants.

(d) 	Note the sample and increment number, and any 
plant related data, such as feed settings, crusher 
power draws or closed side settings etc. This may 
help the plant operator to achieve the correct 
grading, in the case of a crusher run type product.
 

Method 2: Sampling a stopped conveyor by 
sampling frame  

This involves sampling when the material is 'frozen' 
in motion. The sample increments are taken with 
the use of a sampling frame.

Summary of method:  
The conveyor belt is stopped. A sampling frame 
separates a small portion of the belt’s contents, 
which is the sample increment. The belt is 
restarted and stopped until the required number of 
increments have been taken.	

Uses:  
Best used for production or compliance testing. 
Refer to Step 3.	

Equipment/plant requirements:  
Sampling frame, belt speed tachometer (optional)

Access:  
A section of belt must be uncovered. A platform 
is needed for the sampler to stand upright, and to 
store sample, frame, and tools after sampling is 
completed.	

Safety:  
Belt must be isolated. Samplers should wear 
appropriate personal protective equipment.

Advantages:  
This is the safer method of sampling material as it 
is discharged.	

Disadvantages:  
Production stops when the sample is being taken, 
and may be difficult to start again. The sampling 
procedure must also simulate cutting a moving 
stream. Therefore the circuit must be in a stable 
condition before tripping out the plant. Obviously 
this is not a favoured option, unless the material is 
taken from an intermittent feed belt to a pugmill or 
discharge from a surge bin.	

Procedure used:  
QDMR Q060—2002 Method 7.2 – Stopped Conveyor 
Belt.	

Similar methods:  
AS 1141.3.1—1996 Sampling – Aggregates,  
Clause 6.6. MAT–TP226 Section 6.1.7. WA 100.1 
Section 4.3.	

Notes on method:
(a)	 Before sampling, the belt must be isolated and 

locked out as per Mines Department regulations.
(b)	T he frame must cut the material cleanly in a 

smooth sawing motion perpendicular to the flow 
direction. 

(c)	A ll material must be removed from within the frame.
(d)	N ote any relevant plant data, such as belt speed. It 

is also useful to record the length of the cut  
(eg 0.5 metres) so that a check on output can be 
calculated from the belt speed and the total mass 
of sample. This can also be used to check the 
calibration of individual belt feeders, if required.
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Method 3: Sampling from stockpiles by front 
end loader – Remove and mix method

This involves sampling of stockpiles that are of 
a geometric shape, are one layer high (reach of 
the loader pushing up the material), and of an 
appropriate moisture content so as to minimise 
segregation. These conditions will give the best 
result. 

Summary of method:  
The procedure involves removing an outer slice of 
material (crust), dumping it, and taking another 
slice from the exposed face for your sample 
increment. The increment slices are dumped on 
top of each other, and mixed thoroughly from 
several sides. A flat sampling surface is produced 
by dragging the loader bucket over the mixed heap. 
All sample increments are taken from the sampling 
surface after edge area is excluded, and minimum 
distances between increments is established.

Uses:  
Production, compliance and audit testing.  
Refer to Step 3.	

Equipment/plant requirements:  
Requires the use of a loader and a skilled operator.

Access:  
An area must be set aside to enable proper mixing 
from several angles.	

Safety:  
Sampler and vehicle must be well clear of the 
sampling/mixing area. Samplers should wear 
appropriate personal protective equipment.

Advantages:  
Does not require any stopping of plant.	

Disadvantages: 
Unless this is done during formation of the stockpile, 
this method can only sample the outside of the 
stockpile. This method can be a problem when 
space between stockpiles is limited. It also requires 
a skilled loader operator for good results. Intensive 
sampling, such as audit sampling, can tie up a loader 
for a long time.

Procedure used:  
QDMR Q060—2002 Method 8.1 – Single Layer 
Formed Stockpile – Loader Remove and Mix.	

Similar methods:  
AS 1141.3.1—1996 Sampling – Aggregates,  
Clause 6.9.5 (a). MAT–TP226 Section 6.1.10 (vi).

Notes on method:
(a)	A ll slices shall be removed from the full height 

of the face, and be of a thickness such that 
approximately a full bucket is removed. The first 
slice must be dumped at a point that will not be 
sampled. 

(b)	 Keep the loader bucket as low as possible when 
dumping the slices.

(c)	I n the case of Rail Ballast only (53 mm nominal 
size), all shovelfuls to make up a sample increment 
may be taken from the one hole. It is recommended 
that a long handled post hole shovel is used. Place 
the shovel blade vertically on the surface with the 
handle leaning forward slightly. Jump on to the 
shovel steps, in a short 'impulse' blow, ensuring 
the blade stays vertical. If the blade is not vertical, 
the shovel blade can be bent, and the shovel may 
not stay in the ballast. Take one shovelful and move 
90° from the first site. Place the blade slightly back 
from the face (approximately 100 mm) and take 
another shovelful. This should result in the side 
of the sampling hole being removed, and not the 
ballast from the bottom of the hole. Repeat the 
process until the increment is taken. The holes 
should be roughly square upon completion. 

Method 3:  A  Full bucket removed from full height of 
face [Q060 – 8.1.1]

B  Keep loader bucket as low as possible [Q060 – 8.1.3]
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D  Levelling pad – half way through first drag  
[Q060 – 8.1.2]

E  Third shovel full being removed from centre of pad  
[Q060 – 8.2.6]

F  Widening hole helically [Q060 – 8.1.6(a)]

C  Last bucket being placed [Q060 – 8.1.4]
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Method 4: Sampling from stockpiles by front 
end loader – Remove method

This involves sampling of stockpiles that are of 
a geometric shape, are one layer high (reach of 
the loader pushing up the material), and of an 
appropriate moisture content so as to minimise 
segregation. These conditions will give the best 
result. 

Summary of method:  
The procedure involves removing an outer slice 
of material (crust), dumping it, taking another 
slice from the exposed face, and dumping it for 
your sample increment. A flat sampling surface is 
produced by dragging the loader bucket over the 
small heap. The sample increment is taken from 
the centre of the flattened surface.	

Uses:  
Production, compliance and audit testing.  
Refer to Step 3.	

Equipment/plant requirements:  
Requires the use of a loader and a skilled operator.	

Access:  
Sufficient area must be available to accommodate 
the increment pads.	

Safety:  
Sampler and vehicle must be well clear of the 
sampling area. Samplers should wear appropriate 
personal protective equipment.

Advantages:  
Does not require any stopping of plant.	

Disadvantages:  
Unless this is done during formation of the 
stockpile, this method can only sample the outside 
of the stockpile. This method can be a problem 
when space between stockpiles is limited. It also 
requires a skilled loader operator for good results. 
Intensive sampling, such as audit sampling, can tie 
up a loader for a long time.	

Procedure used:  
QDMR Q060—2002 Method 8.2 – Single Layer 
Formed Stockpile – Loader Remove.	

Similar methods:  
AS 1141.3.1—1996 Sampling – Aggregates,  
Clause 6.9.5 (a). WA 100.1 Section 2.1.

Notes on method:
(a)	A ll slices shall be removed from the full height 

of the face, and be of a thickness such that 
approximately a full bucket is removed. The first 
slice must be dumped at a point that will not be 
sampled. 

(b)	 Keep the loader bucket as low as possible when 
dumping the slices.

(c)	I n the case of Rail Ballast only (53 mm nominal 
size), all shovelfuls to make up a sample increment 
may be taken from the one hole. It is recommended 
that a long handled post hole shovel is used. Place 

the shovel blade vertically on the surface with the 
handle leaning forward slightly. Jump on to the 
shovel steps, in a short 'impulse' blow, ensuring 
the blade stays vertical. If the blade is not vertical, 
the shovel blade can be bent, and the shovel may 
not stay in the ballast. Take one shovelful and move 
90° from the first site. Place the blade slightly back 
from the face (approximately 100 mm) and take 
another shovelful. This should result in the side 
of the sampling hole being removed, and not the 
ballast from the bottom of the hole. Repeat the 
process until the increment is taken. The holes 
should be roughly square upon completion.
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Method 5: Sampling with a loader –  
Backblading method

Summary of method:  
The procedure involves dragging the side of the 
stockpile down twice to form a pad. All sample 
increments are taken from the centre of the 
dragged surface.	

Uses:  
Production, compliance and audit testing. Good for 
precoated aggregates due to low wastage.  
Refer to Step 3.	

Equipment/plant requirements:  
Requires the use of a loader and a skilled operator.

Access:  
Room must be available around the stockpile to allow 
the loader to drag the material and form a level pad.

Safety:  
Sampler and vehicle must be well clear of the 
sampling area. Samplers should wear appropriate 
personal protective equipment.

Advantages:  
Does not require any stopping of plant. Quicker 
than Remove and Mix Method. Can use random 
truckloads of material as stockpile is being built.	

Disadvantages:  
Unless this is done during formation of the 
stockpile, this method can only sample the outside 
of the stockpile. This method can be a problem 
when space between stockpiles is limited. It also 
requires a skilled loader operator for good results. 
Intensive sampling, such as audit sampling, can tie 
up a loader for a long time.	

Procedure used:  
QDMR Q060—2002 Method 8.3 – Single Layer 
Formed Stockpile – Loader Backblading.	

Similar methods:  
AS 1141.3.1—1996 Sampling – Aggregates,  
Clause 6.9.5 (b).	

Notes on method:
(a)	T wo drags are required due to the outer crust of 

stockpiles may be segregated, inconsistent or drier 
than the bulk of the stockpile. The pad resulting 
should be a compromise between length and 
thickness. A pad approximately 3 m long and 0.5 m 
thick ensures the pad can be pushed up again easily. 

(b)	 Ensure the pad surface is smooth. If the surface is 
slightly irregular, (ie if the loader bucket has teeth) 
remove the top 200 mm before taking your sample 
increment near the centre of the pad.

Method 5:  A  Second drag at one third down face  
[Q060 – 8.3.2]

B  Obtaining sample from centre of pad [Q060 – 8.2.4]
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Method 6: Sampling from an overhead bin

Summary of method:  
This procedure involves discharging small volumes 
of material from an overhead bin on to a flat surface, 
such as a back of a truck. The material is remixed 
by shovel and flattened to form a pad. The sample 
increment is taken from the centre of the pad.	

Uses:  
Best used for production testing. Refer to Step 3.	

Equipment/plant requirements:  
Truck with a flat body, and adequate bin controls to 
allow only a small sample size.	

Access:  
Sampler needs to see that the increment size is not 
too large.	

Safety:  
Sampler must not enter truck body during 
discharge. Samplers should wear appropriate 
personal protective equipment.

Advantages:  
Can take sample increments without stopping the 
plant or tying up a loader. Even though a conveyor 
belt may be discharging from a bin, visual changes 
in material due to start-up and shutdown of 
crushing circuits can be detected and avoided.	

Disadvantages:  
This method has a lower preference, due to the 
unseen potential for segregation as falling material 
is placed into, and discharged from the bin. Usually 
it is not possible to detect this from the sampling 
point. Can tie up a truck for some time as mixing 
with the shovel occurs.

Procedure used:  
QDMR Q060—2002 Method 10.1 – Bin.	

Similar methods:  
AS 1141.3.1—1996 Sampling – Aggregates,  
Clause 6.7. MAT–TP226 Section 6.1.8. WA 100.1 
Section 5.

Notes on method:
(a)	M inimising segregation effects can be achieved by 

not sampling the material in the bin that represents 
the start-up or wind-down of the production plant. 
Spacing the sample increments across a longer 
production time, ie at various depths of the bin, may 
also minimise these effects. 

(b)	 Ensure the sampling procedure does not drain 
the bin, so as to avoid the inclusion of segregated 
material in the last sample increment.

(c) 	The sampler should not stand near the falling 
material, and should have direct control of the 
operation or use an approved safe work procedure.

Method 7: Sampling from a stockpile formed by 
a stacker conveyor by front end loader

Summary of method:  
Small stockpiles can be dragged into a level pad and 
sampled. Low outputs can be 'cut' by the Loader 
bucket, and the combined increments dumped and 
sampled.	

Uses:  
Best used for production testing. Refer to Step 3.	

Equipment/plant requirements:  
Loader and skilled operator.	

Access:  
Room is needed around and under the conveyor to 
allow for bucket movements.	

Safety:  
Loader bucket obscures vision of the operator. 
Danger of hitting conveyor and supports, and 
also of rolling the loader if the stockpile is too 
large. Samplers should wear appropriate personal 
protective equipment.

Advantages:  
Quick method for small stockpiles, and for smaller 
plants.	

Disadvantages:  
Segregation of the stockpile can be a problem due 
to height of drop, velocity of falling material, wind 
effects, differences in moisture content, and due to 
material falling on to existing piles. 	

Procedure used:  
No QDMR method.	

Similar methods:  
No AS method.	

Notes on method:
(a)	S tart-up and wind-down periods must not be 

sampled.
(b)	T he amount of scalps (fines from the shot rock) can 

be variable from truckload to truckload of plant 
raw feed. This results in intermittent production, 
and hence the product requires extensive mixing to 
obtain a representative sample.

(c) 	Simple, low output plants can also have intermittent 
input and output. Mixing of product is of prime 
importance.
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Method 8: Hand sampling of stockpiles 

Summary of method:  
The procedure employs a shield board to allow 
removal of outer crust material, and formation of 
a bench of fresh material. The sample increment 
is taken from a horizontal excavation of the bench 
formed.	

Uses:  
Used when power equipment is not available.  
Refer to Step 3.	

Equipment/plant requirements:  
Shield board and driving hammer. Sampling tube 
can be used for sands.	

Access:  
Initial stockpiles under sand cyclones can be very 
wet.	

Safety:  
It is preferable to sample sand that has been 
stockpiled by a loader (final stockpile). The loading 
face should not be sampled due to risk of collapse. 
Samplers should wear appropriate personal 
protective equipment.

Advantages:  
Quick sampling for a small stockpile.	

Disadvantages:  
Only sampling a thin 'skin' of the stockpile. Cannot 
be used for coarse aggregates such as ballast.	

Procedure used:  
QDMR Q060—2002 Method 9.1 – Single Layer 
Formed Stockpile – Heap – Hand Tools. QDMR 
Q060—2002 Method 9.2 – Heap – Sampling Tube.	

Similar methods:  
AS 1141.3.1—1996 Sampling – Aggregates,  
Clause 6.9.3 (Board) and Clause 6.9.4 (Sampling 
Tube). MAT–TP226 Section 6.1.10 (ii) (iii) (iv).  
WA 100.1 Section 2.5.

Notes on method:
(a)	T his method is not applicable for stockpiles 

over the height of the loader bucket reach. This 
is approximately 4 metres for the common size 
loaders used in quarries.

(b)	 Double layer stockpiles or those formed by tipping 
over a bank should not be sampled by hand.

Method 8:  A  Stockpile laid out with sample locations 
marked with tape and paint. [Q060 – 9.1.1]

B  First shovel full from prepared bench. [Q060 – 9.1.2(a)]
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Method 9: Sampling from the back of a truck

Summary of method:  
This procedure involves selecting three locations 
along the longitudinal axis of the material, at least 
1 metre apart, and removing the top 200 mm to 
expose 'fresh' material. The sample increments are 
taken from these positions, and mixed to form  
a sample.	

Uses:  
Sampling of material where a stockpile doesn’t 
exist, such as cement treated base. Can also be 
used to check 'as delivered' state of product.

Equipment/plant requirements:  
Ties up the truck for a short period.	

Access:  
The sampler must comply with the OH&S policy 
of their organisation and site policies when 
considering the use of this method.

Safety:  
Sampler must not be in the truck body when it is 
being loaded. Access to the truck body should be 
by ladder or elevated platform. Truck driver must 
be notified when entering and leaving truck body. 
Access to the truck body should be by a ladder 
secured to side of the truck, or by an elevated 
platform. Bag of sample should be passed or 
lowered to another person and not be carried when 
leaving the truck body. Samplers should wear 
appropriate personal protective equipment.

Advantages:  
Fairly quick.	

Disadvantages:  
Material can be segregated in the loading operation 
and particularly during transport. Moisture will 
move during transport to become concentrated at 
the base and rear of the load. Material cannot be 
mixed before sampling unless the load is dumped 
and remixed on the ground. 

Procedure used:  
QDMR Q060—2002 Method 10.2 – Truck.	

Similar methods:  
AS 1141.3.1—1996 Sampling – Aggregates,  
Clause 6.8 Sampling from Trucks. MAT–TP226 
Section 6.1.9. WA 100.1 Section 6.

Notes on method:
(a)	 Due to numerous opportunities for segregation of 

material being discharged or loaded into a truck 
body, this method should be avoided if possible.

(b) The use of this method is not recommended. Details 
of the method are included in this document for the 
sake of completeness.

B  First point showing preparation of pad to 200 mm. 
[Q060 – 10.2.3]

c  Three sub-increment pads prepared in back of truck. 
[Q060 – 10.2.3]

Method 9:  A  Three sampling areas of load with 
levelling started. First point marked with paint.  
[Q060 – 10.2.3]
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Method 10: Sampling from a multi-layered 
pavement

Summary of method:  
This procedure uses a random generation of length 
and width from datum points to pick sample 
increment sites.	

Uses:  
Best used when investigating a failure in-situ.  
Refer to Step 3 and Note (a), below.	

Equipment/plant requirements:  
Tape measure, random number generator or tables, 
demolition tools. 	

Access:  
Top layers must be removed if sampling sub-base 
layers.	

Safety:  
Sampling sites should be signed appropriately. 
Samplers should wear appropriate personal 
protective equipment. Samplers should wear 
appropriate personal protective equipment.

Advantages:  
Only way to sample pavements to tie in with 
observed performance in the field.

Disadvantages:  
Chance of contamination of material from other 
layers, and the chance of segregation from 
placement practices. This procedure also damages 
the integrity of the pavement.	

Procedure Used:  
No QDMR method.	

Similar Methods:  
AS 1141.3.1—1996 Sampling – Aggregates,  
Clause 6.9.6 – Sampling from Placed Layer of 
Pavement. MAT–TP226 Section 6.1.10 (vi). WA 100.1 
Section 1.

Notes on method: 
(a)	T his should not be used for compliance testing. This 

is due to suppliers having no control over placement 
practices, and the unknown effects of placement 
processes on the material’s physical characteristics.

Method 11: Sampling from small heaps, ground 
bins and concrete bays

Summary of method:  
This procedure involves levelling the top of small 
heaps to form a level pad approximately 500 mm in 
diameter. Sample increments are taken from the 
centre of the pads and at the midpoint of the sides.	

Uses:  
Best used for sampling small stockpiles in remote 
areas. Can be used to sample material tipped into 
ground bins or being added to stockpiles in concrete 
bays. Refer to Step 3.	

Equipment/plant requirements:  
Shield board for the side sampling sites (optional).

Access:  
No special requirements.	

Safety:  
No special requirements. Samplers should wear 
appropriate personal protective equipment.

Advantages:  
Fairly quick.	

Disadvantages:  
Segregation, due to material being dumped on 
existing piles.	

Procedure used:  
QDMR Q060—2002 Method 9.1 – Heap – Hand Tools.

Similar methods:  
AS 1141.3.1—1996 Sampling – Aggregates,  
Clause 6.9.7 – Sampling from Small Heaps or 
Windrows.	

Notes on method:
(a)	T his has a low preference rating due to the dumping 

of the material being essentially random, and the 
possibility of segregation effects due to dumping on 
existing heaps.

(b)	M aterial dumped into ground bins is particularly 
prone to segregation as the base of the heap is 
the top of the previous load dumped into the bin. 
The base may therefore be convex, concave or any 
combination, depending on how the material is 
drawn out of the bin. Sampling from the belt after 
the bin, or from the truck before dumping, would 
be preferable to sampling from the ground bin. This 
is regardless as to how much of the stockpile is 
evident above the grates of the bin.

(c) 	Material dumped in a concrete bay, such as in 
a concrete or asphalt plant, should be dumped 
away from the loading face of the bay. If this is not 
possible, sample from the truck or use backblading 
of the loading face.
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Method 12: Sampling from windrows

Summary of method:  
This procedure involves levelling the top of a 
windrow to form a level pad approximately 500 mm 
in diameter. Sample increments are taken from the 
centre of the pads.	

Uses:  
Best used for windrows formed by a grader blade, 
or Delarue Precoater. Refer to Step 3. See Note (a).	

Equipment/plant requirements:  
No special equipment.	

Access:  
No special requirements.	

Safety:  
No special requirements. Samplers should wear 
appropriate personal protective equipment.

Advantages:  
Grader mixes the material. Fairly quick.	

Disadvantages:  
Graded material is already delivered before it can 
be sampled. Material can be contaminated with 
underlying material if the grader blade is too low.	

Procedure used:  
QDMR Q060—2002 Method 9.3 – Windrow – Shovel.	

Similar methods:  
AS 1141.3.1—1996 Sampling – Aggregates,  
Clause 6.9.7 – Sampling from Small Heaps or 
Windrows.	

Notes on method:
(a)	T his method should be used only when there is no 

other site for sampling for compliance testing.
(b)	T his has the lowest preference due to the potential 

for the material undergoing many handling 
processes before being placed in the windrow.

STEP 5:	S AMPLE THE PRODUCT

Sample the material using the most appropriate 
method. Take note of all practicalities encountered 
during sampling. For example, a consolidated roadbase 
stockpile may be more difficult to sample by hand than 
a single sized aggregate. Dragging a shield board, bag 
and shovel up a loose aggregate stockpile may be 
quicker than backblading with a loader, but may not be 
easier or safer for the sampler.

If it is unclear which is the most appropriate 
sampling method for use with your plant and stockpile 
conditions, try other methods to sample the product. 
It will soon become evident what methods should be 
used.

SUMMARY:

Achieving meaningful results for produced materials, 
and having those results mirrored in any compliance 
audit sample, generates confidence in test results. This 
is the aim of all material producers, and is the essence 
of Quality Assurance.

This Extractive Industry Guideline is intended to 
promote good sampling practice and assist in the 
selection of the most appropriate sampling method. 
It aims to benefit the producer, the customer, and 
specification writers. As specifications are reviewed 
then the following processes of producing, sampling, 
and testing materials to these specifications may also 
need to be reviewed. This should be reflected in future 
amendments to this guideline.

Sampling and testing staff in the extractive 
industries are unique in the fact that they have a 
connection to every product that exits the plant. They 
have a role in source rock/raw feed assessment, plant 
set-up, production planning, customer relations etc. 
Knowing the plant, and hence knowing the product, is 
essential as a foundation for sampling and testing 
procedures that follow production.

All sampling personnel, including external 
samplers, should appreciate the characteristics of the 
material being sampled, the sampling location, how it 
was deposited at this location, and be aware of the pros 
and cons of each method to sample it.

 



Good sampling practice 
involves: 

The understanding of the definition of most appropriate 
sampling method and includes:
n	I dentification of how the product is produced.
n	I dentification of how the product is stockpiled or 

stored.
n	I dentification of sample requirements.
n	 Determination of most appropriate sampling 

method, after consideration of the realities and 
practicalities of the site.

n	U se of issued sampling procedures to sample the 
material. 

Feedback on this guideline is welcome from all 
stakeholders.
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