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PRESENTING A SOIL SAMPLE FOR ON-SITE WASTEWATER 

ASSESSMENT 

1. Introduction 
Collecting a soil sample for presentation to a laboratory requires a routine, documented approach, in the same way that 

the laboratory has quality assurance and quality control procedures for each and every soil sample received and analysed. 

While there is no accreditation required for the person collecting the soils, bundling them for postage, or correctly labelling 

them for dispatch, some quality control is required for each and every step, to ensure accurate sample description and 

correct labelling so that laboratory reports match the samples taken. 

 

From where the soil is to be assessed depends upon the purpose of the soil test. The soil sampling procedure for an 

agricultural assessment of a paddock is entirely different from that soil profile inspection required for on-site wastewater 

management. Site selection is paramount to identifying the area that will be the land application area (LAA)for the 

wastewater dispersal. What is the likelihood of the soil profile changing across the LAA, an area of about 500 m2? This 

area includes a buffer zone lower down the landscape to the actual area wetted by either by sub-surface trenches, or surface 

or sub-surface irrigation? 

 

A rational approach to selecting the LAA will be based upon location of the dwelling, the septic tank or secondary 

treatment system (STS), the location of other assets that sterilise the area available (sheds, tennis courts, clothes lines, 

children’s play area, gardens, driveways), proximity to neighbours and waterways and numerous other considerations. The 

location of the LAA will depend upon whether flow from the treatment device is by gravity flow or pumped irrigation. In 

the case of the latter, the LAA could be upslope of the dwelling. Site selection is not a random selection process but is 

beyond the scope of this paper. 

 

In many cases, it is likely that for a single allotment the soil landscape will be similar over the whole of the LAA and only 

one profile inspection will be required. For a subdivision several profiles may need to be examined based upon landscape 

features and LAAs with respect to likely house locations on each lot. In some subdivisions, nominated LAAs will have 

been confirmed as part of the planning process, even before soil surveys have been completed. 

 

This paper addresses the need for correct bagging and labelling of soil samples in the field and the receipt and procedures 

leading up to the start of specific analyses. Errors arising from poor sampling procedures cannot be corrected in the 

laboratory. Simple checklists may help to address the routine field tasks required. 

2. Site and Terrain Assessment 
Assuming that, after due consideration, the site for the soil test has been selected and that a single soil profile examination 

is required, the soil profile can be exposed. 

 

Figure 2 shows the proposed LAA for a primary treatment 

system discharging to a series of trenches, loaded in parallel, 

downslope of the dwelling. 

 

After examination of the proposed area, the consultant may 

consider that one profile description is appropriate for the lot, the 

landscape, the surrounding environment and separation from 

neighbours and water courses. 

 

A scaled plan will be required to identify built and natural 

features on the lot. In many cases the overlay of the LAA may 

need a separate drawing to show the detail in the design and 

layout of the LAA. The local council may require additional 

information on the site plan. 

 

Shown in Figure 2 is an accurate location of the soil inspection 

hole or pit undertaken for this lot. 

 

In most cases, a tabular layout of the separation distances, 

obligatory set-backs and other constraints will be appropriate. 

 

 

 

 

 

 
Figure 2 Lot layout as proposed 
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3. Soil Profile Samples 
The inspection of the soil profile depends upon the tools available. The ideal is to have an excavator/backhoe open a soil 

inspection pit, using a 600 mm bucket and digging to 1.2 m. That depth allows for assessing the soil more than 600 mm 

deeper than the bottom of a disposal trench. The benefit of using an open pit is that the horizon changes become obvious 

and that soil structural analysis can be done. When only an auger hole is developed, soil structure is almost impossible to 

confirm, although local experience may allow an educated guess. Different soil inspection methods are outlined in 

photographs is complementary paper Technical Note T20-4 Estimating soil permeability from soil texture and structure. 

 

Let us assume that Figure 3 represents the 

soil profile we have just excavated in the 

proposed LAA. The various depths need to 

be recorded to each horizon change and if 

possible, a description of the horizon 

boundary (not possible with hand auger). 

 

Set out a worksheet that can be as simple as 

a sketch to show the horizons and record the 

characteristics of each and associated 

depths. A detailed survey sheet may assist 

in developing a routine for data collection. 

Details such as colour changes, stoniness, 

cracks, irregular horizon boundaries, root 

intrusions, and others can be recorded. 

 

Specific technical terms are used to name 

horizons, Ao, A, A2 and B1, B2, C. If you 

are unsure of the correct term, simply label 

the horizons 1, 2, and 3 starting at the 

surface. That way you will always know 

what you meant when the sample results are 

presented. The laboratory will report them 

using your identifying details, as well as 

their own identification. 

 

 

From each horizon, a representative sample needs to be collected. The following is a simple method for ensuring that all 

necessary detail is collected.  

 

Using Figure 3 as the example of our profile, select THREE zip-lock plastic bags and label each with:  

(a) a site identifier (unique site description such as lot number, or street address, or client’s name); 
(b) the sample identifier such as TP 1/1, meaning test pit number 1, sample 1 for the top (A) horizon; 
(c) sample depth, or depth of horizon, such as 0-200 mm as appropriate; and 
(d) sample date. 

 

You now have THREE labelled soil sample bags. 

 

Before you disturb your sample layout, photograph the face of your excavation pit 

(Figure 3), or the layout from an auger hole (Figure 1). 

 

Take a good double handful of soil, as shown in Figure 4, from the top horizon. 

Remove stones larger than your small finger nail and any plant roots or twigs.  

 

Place this sample in the bag labelled TP1/1, check the detail on the bag, exclude 

as much air as possible and zip-lock the bag. 

 

If you have excavated a pit, extract a sample for the pit wall so that you are sure 

from where the sample came. From a soil auger hole, the sample would have been 

laid out as a profile as shown in Figure 1. 

 

Repeat the procedure for the other two horizons, labelled TP1/2 and TP1/3. 

 

 

The minimum detail required on each bag is to accurately relate the laboratory results to what you reported in the field. 
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Figure 3  Soil profile of horizons corresponding to actual pit exposure 

Figure 4 Good double handful of soil 

 

http://www.lanfaxlabs.com.au/Soil%20texture%20-T20-4.pdf
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You need to be careful how you label the bag.  Simply writing on a clear plastic bag with a marker pen is inviting trouble 

as the writing may smudge or rub off during transit.  Plastic bags that have a white screen-printed blank label are ideal as 

the sample details can be written using a biro. An alternative is to use a strip of paper masking tape, writing on it with a 

biro.  

 

You now have three samples, each of a good double handful from known depths within the soil profile. Together with a 

chain of custody report, these samples need to be posted to the laboratory. If there is to be some delay between the time of 

sampling and the impending dispatch, open the bags to the air to avoid the sample sweating, then reclose before packing 

for dispatch. 

 

While on-site and with the excavation open, be sure to identify the soil structure as set out in Technical Note T20-4. Note 

that in the Australian New Zealand Standard AS/NZS 1547:2012, the description of structure (Section E6, page 106) is 

incomplete as the description fails to mention the shape and size of the aggregates observed. These aggregates are easily 

observed, recorded and photographed as required. The grade, shape and size can be easily interpreted with respect to water 

and air movement within the soil profile. 

 

Post or courier the samples, together with chain of custody document, to the laboratory. By email, notify the laboratory 

that the samples have been dispatched and attach a copy of the chain of custody form. 

4. Sample Receipt and Preparation 
When samples are received in the lab, their identity is recorded as nominated by the client, hence accurate labelling in the 

field is critical to correspond with the actual sample location and depth. The lab will also identify the sample with its own 

internal labelling system and cross reference the two identities. The chain of custody report will be returned to the sender. 

 

Each sample bag is opened and emptied into a container 

labelled as indicated on the soil sample bag, or with 

other internal labels that can be matched to the sample. 

 

The samples are placed in a cross-flow drying oven, as 

shown in Figure 5, set at 50oC.  

 

The samples are dried over 24-48 h as required to 

reduce soil moisture to ‘air-dried moisture content’, 

that is, they lose no more water (weight) with continued 

drying at that temperature.  

 

Some analyses require a sub-sample to be dried at 

105oC to determine ‘oven-dry moisture content’. 

 

 

 

 

 

 

After the drying stage, while there are large peds or clods of soil as well as 

smaller aggregates, 3-5 mm peds are tested for the Emerson Aggregate 

Stability test. 

 

Details of the Emerson test can be found at 

http://www.lanfaxlabs.com.au/aggregate_stability.htm 

 

Larger peds are assessed for moist colour against the Munsell colour chart, as 

shown in Figure 6. A soil ped is sprayed with water to replicate the moist 

colour that then is matched to the colour chart. The moist colour is used 

because, even in the field, a moist sample is typical of that soil in the profile. 

Many soils change colour significantly when dry. Some laboratories report 

both wet and dry colours. The moistened ped is then discarded. 

 

The remaining soil is hammered as shown in Figure 8 to obtain an appropriate 

mass of soil after passing through 2 mm sieve. At this point, about 200 g of 

sieved soil progresses to the laboratory for analysis. Any remaining soil is 

stored for safe keeping for a set period pending further work required. 

 

 

Figure 5 Samples drying at 50oC in cross-flow oven 

Figure 6  Match moistened soil ped with colour tile 

http://www.lanfaxlabs.com.au/web-site/lanfaxlabs/Soil%20permeability%20T20-2.pdf
http://www.lanfaxlabs.com.au/aggregate_stability.htm
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Often samples received by Lanfax Labs have been very large samples, much larger than the mass of soil required prior to 

drying, crushing and sieving. As an example, Figure 7 shows a sample after drying and crushing is sieved into various size 

ranges. The only sample that will undergo testing is the minus 2 mm sample (<2 mm), the other material is waste. So the 

pebbles and stones are not crushed, as they are chemically inert within the soil profile, they must be separated before the 

actual soil material is crushed and sieved. 

 

The three dishes shown in Figure 7 were dried 

and lightly crushed (that is, without shattering the 

stones and pebbles) and then sieved into three 

categories. The left hand tray, 25% of the total 

mass, is used for analysis. The middle tray, 24%, 

was larger than the ideal grain size and the right-

hand tray, 56%, just improved the profit margin 

of Australian Post or the courier service used.  

 

Of the 594 air-dried mass of soil, only 148 g went 

forward into the laboratory from the soil 

preparation and drying area. 

 

Figure 7 Sample separated into size components 
 

The 148 g of sieved soil is adequate for most on-site wastewater management testing, 250 g is preferable.  

 

Figure 8 shows the process of hammering the soil on a firm base until a large portion of the sample is less than 2 mm in 

diameter. The sample is then sieved to provide a sample <2 mm and a sample >2mm, the latter is set aside as only the <2 

mm sample will progress to testing. Very hard dry soils, such as medium to heavy clays may be passed through an electric  

cross-beater mill to obtain a <2 mm sample. However, stones damage the mill and are of no value for testing, hence the 

benefit of manual hammering, as only the soil aggregates crush easily. 

 

   

Figure 8  Process of crushing to obtain suitable <2 mm sample 
 

 

When the laboratory returns the results to the client, the report needs to indicate the test procedure used for each test 

results. Even the simple determination of pH can be done using a saturated paste extract, a 1:5 soil:water ratio, a 1:5 

soil:0.01 M calcium chloride test, while other test methods may specify 1:2.5 soil:solution ratios.  If you are unsure as to 

which tests to request, consult with the laboratory staff.   
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 The samples, sieved to <2 mm, are now assembled in the laboratory 

for weighing into test tubes for analysis, as shown in Figure 9. 

 

For each method the mass of soil will change as the ratio of soil to 

equilibrating solution is set by the method chosen.   

 

Soil pHw, for example is a ratio of 1:5 soil to extractant, while the 

determination of phosphorus sorption isotherm requires five tubes, 

each with 4 g soil and 40 mL of increasing concentrations of 

extractant. 

 

 

 

 

 

 

 

 

 

Figure 9  Weighing soil into centrifuge tube 
 

5. Summary 
The site of the soil sample pit or auger hole is determined by the proposed location of the on-site effluent disposal area. 

Whether by surface or sub-surface irrigation, the effluent is returned to the environment via soil processes (infiltration, 

permeability, drainage, capillary flow and changing soil moisture storage), climatic variables (temperature, 

evapotranspiration, rainfall), runoff and soil fauna and flora. 

 

The soil samples selected to represent the effluent disposal area need careful consideration with respect to location of the 

treatment system, whether by gravity flow or pressure system.  The depth to which the soil profile is described is usually 

600 mm deeper than the application depth, that is, about 750 mm for drip irrigation and 1100 mm for a standard trench 

system. 

 

The samples collected from the profile need to represent the observed horizons and the influence those horizons may have 

on the treatment of the effluent and the potential water movement within the soil (permeability and loading rate). On-site 

assessment of horizon depths, horizon boundaries, cracks, stones or rocks, and rooting depths can only be observed in the 

field.   

 

Representative samples from each horizon will be selected for laboratory analysis. The aim of the field staff will be to 

ensure that details are recorded and the soil samples are true and consistent examples of the profile. Some sample 

preparation in the field may include rejecting pebbles and stones, plant roots and other non-soil objects from the sample. 

Earthworms don’t come through the oven drying process in good health!  

 

The single most significant error in samples received in the laboratory is incorrect labelling of sample bags and that often 

occurs because either insufficient detail is recorded (infrequently none) or the label has smudged during transport and 

cannot be deciphered in the laboratory (most common).  

 

After the samples are received in the laboratory, each sample undergoes drying, crushing, sieving and sub-sampling. The 

mass or volume of sample required will depend upon the range of tests required. 

 

 


