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1. PRELIMINARY SURVEY  
A preliminary survey shall be undertaken prior to the commencement of sampling. The preliminary 
survey shall involve at minimum:  

 A thorough review of the site history and the location of contaminant sources, for example: olive oil 
mills’ wastes; waste dumps; tailings dams; mines and processing plants. The review should include 
(if possible) the processes used on site and the products, wastes and methods of disposal etc.  

 
 A comprehensive review of existing site information (if available) to include for example: site layout; 

geology; hydrogeology and groundwater quality; surface water drainage patterns, flows and quality; 
land use and vegetation; climate; and soil quality.  

 
 Site reconnaissance.  
 
2. SAMPLING STRATEGY  
The use of different soil sampling strategies and techniques may affect the results obtained from the 
analysis of samples collected in the same area. A wide number of different guidelines on soil sampling 
exist at the international level. The evaluation of different sampling approaches requires tools well 
characterized and stable in the time, in analogy with the reference materials used for interlaboratory 
exercise for analytical laboratories (De Zorzi et al., 2008).  
A detailed sampling strategy shall be formulated for each site to be sampled. The theoretical sampling 
strategy provides a plan of what and where to measure, how many sampling units to collect, the time 
frame over which sampling units should be collected, the sampling frequency and the depth of 
sampling. The resulting measurements made following the strategy should be ‘fit for purpose’ whether 
that be for emergency or regulatory management, or simply for compliance purposes. The sampling 
strategy designed and adopted must deliver the necessary confidence and power to allow the 
appropriate inferences to be drawn. Statistical sampling, however, is not simply a ‘recipe’ based 
approach, the environmental knowledge of the context in which the sampling is to be carried out plays 
a vital role in determining the sampling strategy. Environmental knowledge also plays a key role in the 
transformation of any theoretically designed sampling strategy, which may require to be adapted or to 
be modified to reflect unexpected circumstances to deliver the realised sampling strategy (Scott et al., 
2008). The design of the sampling strategy shall be specific to the site being sampled and shall be 
formulated in the light of information gained during the preliminary survey. A detailed strategy for 
each site is not within the scope of these procedures. However, guidance on the formulation of an 
appropriate strategy is provided in sections 3.1 to 3.4 below.  

2.1 SAMPLING DESIGN  
A number of different sampling designs may be applied to the sampling of soils (see Appendix I). The 
selection of an appropriate design involves the consideration of the objectives of the sampling program 
and the information provided in the preliminary survey. Where time permits, sampling in two or more 
stages often results in more cost-effective sampling.  

2.2 NUMBERS OF SAMPLES  
It is good practice to calculate the minimum number of samples required to provide statistically valid 
results. For example:  
 Where the aim of sampling is to provide a mean concentration of a parameter in an area of land, 

the minimum number of samples required to provide given confidence limits of the mean result can 
be determined (Kratochvil, 1985).  

 
 Where the aim of sampling is to determine the presence of hot spots (isolated areas of 

contamination) within a site, sample numbers can be calculated based on the desired probability of 
finding a hot spot of a certain size (Wilson and Stevens, 1981).  

 
 Where the purpose of sampling is the identification of potentially contaminated land, the minimum 

sampling numbers may also be determined by the site area (British Standard DD 175: 1988). For 
example a site of 0.5 ha requires at least 15 sampling points, a 1 ha site requires at least 25 
sampling points and a 5 ha site requires at least 85 sampling points.  

 
The calculation of minimum numbers of samples using these methods may indicate sample numbers 
in excess of the available budget. Where this is the case, professional judgment shall be used in order 
to refine the objectives of the sampling program or to focus sampling on specific areas (for example 
areas where desk-based researches indicate contamination is more likely).  
 
 



2.3 DEPTH OF SAMPLING  
The contamination of soils may vary with depth. It is therefore usual practice to determine a depth 
profile of soil/waste contamination at a proportion of the locations sampled. For example:  

 Surface soil samples may detect contamination from airborne dusts or recent spills.  
 
 Soil samples at depth are likely to detect contaminants which have been in contact with the soil for 

a long period of time or may reflect background levels.  
 
 Where soil samples are collected in order to assess availability of nutrients or metals for plant 

uptake, samples should be collected to a depth of 15 cm (except in grassland where 7.5 cm deep 
samples should be collected).  

 
2.4 SAMPLE TYPE  
Discrete samples (or spot samples) are single samples collected at a specific location at a site over a 
very short period of time. Discrete samples may be handled and analysed separately or they may be 
combined to form composite samples.  
 
3. SAMPLING TECHNIQUE  
Surface and near surface samples shall be collected using a scoop or trowel. Samples at greater 
depths (up to 2 meters) shall be collected using a hand auger (for disturbed samples), tube sampler 
(undisturbed samples) or by using a scoop or trowel to collect a sample from the excavator bucket 
during trial pitting. Hand held augers and tube samplers may be used separately or in combination (a 
combination of augers to remove soil material to the depth of interest and tube samplers for actual 
sample collection allows precise control of sample collection).  
 
4. SAMPLING EQUIPMENT  
All sampling equipment shall be composed of stainless steel or plastic1 (painted surfaces shall be 
avoided). All equipment shall be cleaned thoroughly prior to use and between successive samples to 
avoid cross contamination.  
1 The use of plastic equipment is not appropriate when the sample is to be analysed for organics 
Sealable heavy duty bags or tubs shall be used as sample containers. All sample containers shall be 
appropriate for the intended analysis.  
 

5. SAMPLE COLLECTION  
5.1 SAMPLING WITH A SPADE AND SCOOP  
5.1.1 Preparation  

The area to be sampled shall be cleared of any surface debris (for example twigs, rocks or leaf litter). 
The first 8 to 15 cm of surface soils for an area approximately 15 cm in radius around the sampling 
location shall be removed to prevent near-surface soil particles from falling down the hole.  
When using a shovel create a V-shaped hole and slice a 2 - 3 cm thick slice down one side to a depth 
of 15 - 20 cm. Trim this slice on either side to form a 2 - 3 cm wide core and place this in the sample 
bucket (Figure I). This core is an individual sample that will be used to create the final composite 
sample (Soil factsheet, 2003).  

5.1.2 Sample collection  

The top layer of soil shall be removed to the desired sample depth with a pre-cleaned spade. Using a 
pre-cleaned stainless steel scoop or trowel, the thin layer of soil from the area which came into contact 
with the shovel shall be removed and discarded.  
The sample shall be collected using the scoop or trowel.  

5.2 SAMPLING WITH SOIL AUGERS OR TUBE SAMPLERS  
A general procedure for the use of augers and tube samplers is provided below. The procedure may be 
adapted for specific sampling tools which may require slightly different sampling methods.  



                                        Figure I: Shovel Method of Soil Sampling  
 
 
5.2.1 Preparation  

The area to be sampled shall be cleared of any surface debris (for example twigs, rocks or leaf litter). 
The first 8 to 15 cm of surface soils for an area approximately 15 cm in radius around the sampling 
location shall be removed to prevent near-surface soil particles from falling down the hole.  

5.2.2 Sample collection using an auger  

The hole shall be drilled to the required depth using the auger. Accumulated soils shall be periodically 
removed to prevent accidentally brushing loose material back down the borehole when removing the 
auger or adding drill rods.  
After reaching the desired depth, the auger shall be slowly and carefully removed from the hole. When 
sampling directly from the auger, the sample shall be collected after the auger is removed from the 
hole. The upper portion of the sample, which may contain soil that has fallen to the bottom of the hole 
from the sidewalls, shall be discarded.  

5.2.3 Sample collection using a tube sampler  

If a core sample is being taken, the auger tip shall be removed from the drill rods and replaced with a 
pre-cleaned thin-walled tube sampler, with a proper cutting tip installed.  
The corer shall be carefully lowered down the borehole and gradually forced into the soil. Care shall be 
taken to avoid scraping the borehole sides. Hammering of the drill rods to facilitate coring shall be 
avoided, as the vibrations may cause the bore walls to collapse.  
The corer shall be removed and the drill rods unscrewed. The core shall be removed from device and 
the top of the core shall be discarded (approximately 2.5 cm) to eliminate soils that may have fallen 
down from higher horizons.  

6. SAMPLE PREPARATION  
The sample preparation method described below is generally suitable for samples intended for the 
analysis of metals. Where alternative analytical parameters are of interest, the method of preparation 
shall be agreed in advance with the laboratory undertaking the analysis.  

6.1 COMPOSITE SAMPLES  
A composite sample is made of a series of discrete (see Section 3.4) equal specimens (aliquots) taken at 
one location and several depths (vertical composite) or several locations and one depth (spatial 
composite). It is to be representative of the mean composition of either a vertical profile (vertical 
composite) or an area (spatial composite). Compositing aliquots reduces the intrinsic variability of the 
final sample and allows the mean concentration of a profile or an area to be estimated with a better 
precision. Besides analysis costs are diminished.  



A composite sample should not however represent an area larger than 1 ha (Tan, 1995) and should be 
made of more than four and less than nine specimens. With more aliquots concentrations might be 
diluted (US EPA, 1989; 1996). Other technical difficulties are likely to arise when compositing samples 
(volatilization of some organic compounds, bad homogenization of humid clay soils) and generate large 
uncertainties on the analytical results (Malherbe, 2002).  
If discrete samples are required, this stage of preparation is not necessary.  

6.2 PARTICLE SIZE  
Unless they are of particular interest, stones and plant roots shall be removed from the soil sample. 
Large clods of soil shall be broken in the field and the soil shall be screened through a pre-cleaned 2 
mm plastic (or stainless steel) sieve.  

6.3 MIXING  
The sample shall be mixed in a stainless steel, aluminium (not suitable for analysis of aluminium) or 
glass mixing container using a stainless steel spoon, trowel or pestle. After thorough mixing, the 
sample shall be placed in the middle of a 1 m square piece of plastic, canvas or rubber sheeting. The 
sample shall be rolled backwards and forwards on the sheet while alternately lifting and releasing 
opposite sides or corners of the sheet. After thorough mixing, the soil shall be spread out evenly on the 
sheet with a stainless steel spoon, trowel, spatula or large knife.  

6.4 DRYING  
Samples collected for chemical analysis in the laboratory do not normally need to be air dried in the 
field. If air drying is required, care shall be taken to avoid cross-contamination (for example from 
dust).  

6.5 FILLING THE SAMPLE CONTAINER  
The sample shall be divided into quarters and a sample taken from each quarter in a consecutive 
manner and placed in the sample container until the appropriate sampling volume has been collected. 
The sample container shall be sealed.  

7. SAMPLE LABELING AND RECORDS  
7.1 SAMPLE IDENTIFICATION  
A unique identification number shall be allocated for each sample and labeled at time of sampling.  

7.2 SAMPLE RECORDS  
A record of the sampled sites and points should be kept, so that they will not be duplicated at a later 
date. In order to reduce temporal variations, sampling should be confined to periods with low 
biological activity, e.g. winter or dry season. The re-sampling has to be carried out in the same period 
(season) as for the first occasion for all sites (Vladimir et al., 2005).  
A sample report shall be filled in at the time of sampling.  

8. SAMPLE PRESERVATION  

Sample containers shall be tightly sealed and headspace minimized. Samples shall be cooled to 4oC 
immediately on collection and kept cool until analysis is undertaken. Chemical preservation of soil 
samples is usually not recommended.  

9. SAMPLE TRANSPORT  
Good practice for the transport of samples shall be followed, including:  
 Containers holding samples shall be protected and sealed in such a way that they do not 

deteriorate and do not lose any part of their contents during transport.  
 
 Packaging shall protect the containers from possible external contamination and breakage and 

shall not itself be a source of contamination.  
 
 During transportation, the samples shall be kept as cool as practicable (utilising insulated cool 

boxes and ice packs as appropriate) and shall be protected from light.  
 
 Each sample shall be placed inside an individual waterproof bag or container.  
 
Samples shall be transported to the laboratory in good time for analysis to commence within the 
maximum recommended holding time for all parameters of interest.  
 



10. SAMPLING ERROR  
A sample should be representative, i.e. reflect the properties of the soil volume from which it has been 
extracted. However, representativeness is spoilt by sampling and preparation errors due to the 
heterogeneity of the sampled material and to the collection, transport and reduction of samples before 
analysis. The results of a “comparative evaluation of European methods for sampling and sample 
preparation of soils for inorganic analysis” (Wagner et al., 2001) demonstrate that sampling and 
sample preparation errors can reach about the same order of magnitude as errors caused during 
chemical analysis. The assessor can take some precautions to lower sampling errors, e.g. by increasing 
the sampled volume when soil granulometry is heterogeneous and adapting sampling techniques to 
the nature of soil (Malherbe, 2002).  

11. ANALYTICAL SUITES AND DETECTION LIMITS  
Analytical suites and detection limits shall be specified for all samples before commencing analysis. 
Typical parameters and detection limits are provided in Appendix V.  
Analytical suites and detection limits shall be specified for each sample when the sample details are 
known and shall be appropriate for the objectives of sampling, the nature of the samples collected, the 
standards to which the samples will be compared, the capability of the laboratory and the budget 
available for analysis.  
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