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1. Introduction 
1.1 Scope of work 
A limited topsoil survey was undertaken on 27 June 2024 by Ardent Group Pty Ltd (Ardent Group), on 
behalf of Chum Street Pty Ltd. The objective of the topsoil survey was to understand the chemistry 
and characteristics of the topsoil stockpiled on Mining Lease (ML) 4559, for the purpose of 
determining topsoil characteristics for later revegetation works. 

The survey was undertaken with reference to Australian Standard (AS) 1726:2017 “Geotechnical Site 
Investigations” and the “Australian Soil and Land Survey Field Handbook” (“yellow book”). 

 

1.2 Previous Sampling 
There has not been any previous topsoil sampling for rehabilitation characterisation.  

 

1.3 Experience and Qualifications  
Soil sampling was undertaken by Jacob Arnold and Joshua Jarvis-Fix. Jacob Arnold has a BEnvSc (Hons) 
in Ecology and Conservation with 6 years consulting experience and is suitably qualified and 
experienced for the scope of this work. Joshua Jarvis-Fix is a Graduate Environmental Consultant with 
a Master’s in Environmental Management.  

Soil analysis was conducted by Australian Laboratory Services Pty Ltd (ALS) Environmental Brisbane. 
ALS is accredited by National Association of Testing Authorities (NATA) (#825) for the analysis 
undertaken.  
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2. Field Investigation 
2.1 Method 

Twelve soil survey sites were identified across the area; with six located in the topsoil stockpile to the 
north (TS-N) and another six in the topsoil stockpile to the south (TS-S). These locations are detailed 
in Table 1 and shown in Figure 1. A hand shovel was used to retrieve soil samples at surface (between 
0 and 30cm) at each location, with sub-samples combined to produce representative composite 
samples. 

Observations on soil characteristics were recorded at each location. Samples of the identified topsoil 
layer were placed into the appropriate sampling containers and delivered to the laboratory. ALS 
analysed the soil samples for the following parameters: 

• pH; 
• Electrical conductivity (EC) 
• Moisture content 
• Exchange acidity; 
• Exchangeable cations; 
• Inorganic nitrogen; 
• Bicarbonate extractable phosphorus; and  
• Organic matter.  

During sampling, the following actions were taken to ensure appropriate quality control (QC)/ 
quality assurance (QA): 

• Nitrile gloves were worn by the sampler, with a new pair of gloves donned at each site; 
• Sample sites were recorded on paper; 
• A NATA accredited laboratory was selected to complete the analysis. 

In addition, the laboratory undertakes internal QA/QC checks, as part of their NATA accreditation. 

Table 1 2024 Soil Sample Locations 

Sample ID Easting Northing 
TS-N-1 482962 6946048 
TS-N-2 482953 6946057 
TS-N-3 482948 6946062 
TS-N-4 482973 6946046 
TS-N-5 482968 6946059 
TS-N-6 482977 6946061 
TS-S-1 482640 6945714 
TS-S-2 482616 6945726 
TS-S-3 482646 6945694 
TS-S-4 482667 6945674 
TS-S-5 482635 6945665 
TS-S-6 482581 6945691 

Coordinates are GDA2020 MGA Zone 56 
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2.2 Field Observations 
A brief description of the topsoil and its depth recorded at each site during the sampling has been 
included in Table 2. The field observation photos for each site sampled during the 2024 survey have 
been attached at Appendix 1. 

Table 2 Topsoil Description 

Sample 
ID Soil Description 

TS-N-1 Brown to dark brown fine grained and dry topsoil with some organic content.  
TS-N-2 Dark brown fine grained and dry topsoil with some organic content.  
TS-N-3 Dark brown fine grained, clumpy and moist topsoil with some organic content.  
TS-N-4 Dark brown fine grained and slightly moist topsoil with some organic content.  
TS-N-5 Dark brown fine grained and slightly moist topsoil with high organic content.  
TS-N-6 Dark grey fine grained and dry topsoil with some organic content.  
TS-S-1 Dark yellow-brown fine grained and dry topsoil with some organic content.  
TS-S-2 Yellow-brown fine grained and dry topsoil with some organic content, stones and sand.  
TS-S-3 Yellow-brown fine grained, slightly moist topsoil with some organic content and stones 
TS-S-4 Dark brown fine grained, clumpy and moist topsoil with high organic content.  
TS-S-5 Dark brown fine grained and slightly moist topsoil with some organic content.  
TS-S-6 Yellow-brown fine grained and dry topsoil with some organic content.  
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3. Laboratory Results and Discussion 
3.1 2024 Sampling Results  

The laboratory results for the 2024 soil sampling have been summarised in Table 3, with the complete 
laboratory reports attached at Appendix 2.  

Review of the QA/QC results reported by the laboratory has indicated: 

• No Method Blank value outliers occur; 
• No Duplicate outliers occur; 
• No Laboratory Control outliers occur; 
• No Matrix Spike outliers occur; 
• For all regular sample matrices, no surrogate recovery outliers occur;  
• Analysis holding times exist for pH, EC and moisture content; and 
• No Quality Control Sample Frequency Outliers exist. 
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Table 3 2024 Soil Sampling Laboratory Results 

Analyte Unit LOR 
Topsoil Stockpile North Topsoil Stockpile North 

TS-N-1 TS-N-2 TS-N-3 TS-N-4 TS-N-5 TS-N-6 TS-S-1 TS-S-2 TS-S-3 TS-S-4 TS-S-5 TS-S-6 

pH pH Unit 0.1 5.8 6.2 5.9 6.1 6.1 4.8 6.5 6.3 6.5 7.0 5.6 5.9 
Electrical Conductivity µS/cm 1 35 39 36 57 58 408 67 88 56 83 251 61 
Moisture Content % 0.1 14.1 14.0 13.2 8.9 10.4 4.6 12.2 10.4 11.8 13.2 8.6 11.2 
Inorganic Nitrogen as N mg/kg 20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 
Bicarbonate Extractable Phosphorus mg/kg 5 9 9 8 10 <5 <5 <5 <5 <5 <5 <5 <5 
Organic Matter % 0.5 4.2 5.1 4.8 8.7 7.6 22.0 5.1 5.5 7.2 13.6 3.7 3.6 
Exchange Acidity 
Exchange Acidity meq/100g 0.1 0.5 ---- 0.4 ---- ---- 0.7 ---- ---- ---- ---- 0.2 <0.1 
Exchangeable Aluminium meq/100g 0.1 0.2 ---- 0.2 ---- ---- 0.3 ---- ---- ---- ---- <0.1 <0.1 
Exchangeable Cations 
Exchangeable Calcium meq/100g 0.1 4.2 4.8 3.6 5.4 5.0 ---- 3.8 3.8 4.5 5.2 2.6 1.8 
Exchangeable Magnesium meq/100g 0.1 6.1 6.5 7.1 5.8 5.3 ---- 4.9 5.1 5.5 5.7 6.3 4.4 
Exchangeable Potassium meq/100g 0.1 0.7 0.7 0.8 0.8 0.6 ---- 0.5 0.5 0.6 0.6 0.4 0.5 
Exchangeable Sodium meq/100g 0.1 0.5 0.4 0.5 0.5 0.3 ---- 0.3 0.5 0.5 0.2 1.7 0.7 
Cation Exchange Capacity meq/100g 0.1 12.0 12.5 12.4 12.7 11.3 ---- 9.7 10.1 11.3 11.8 11.2 7.4 
Exchangeable Sodium Percent % 0.1 4.6 3.4 4.3 3.8 2.9 ---- 3.5 5.0 4.4 1.5 15.4 9.1 
Calcium/Magnesium Ratio - 0.1 0.7 0.7 0.5 0.9 0.9 ---- 0.8 0.7 0.8 0.9 0.4 0.4 
Magnesium/Potassium Ratio - 0.1 8.3 9.5 9.4 7.4 8.7 ---- 10.1 9.8 9.0 8.7 13.9 9.4 

*LOR = Limit of Reporting. 
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3.2 Discussion of Results 
Soils in the area are mapped primarily as a Kurosol in the Australian Soil Classification (ASC) Mapping 
(CSIRO) on the Australian Soil Resource Information System (ASRIS). Due to the mining history, 
earthworks and nature of the site, the soils are also likely to also contain some tenosol. The dominant 
entity for the area is primarily hard-setting surface condition and hard pedal mottled-red duplex soils 
with a in hilly country, as well as the likelihood of some hard pedal mottled-yellow duplex soils on 
rolling to hilly terrain with gentle to moderate slopes.  

Kurosols have a moderate to high water holding capacity due to the texture contrast and high clay 
content. Tenosols are poorly developed soils which generally, have low fertility and low water-holding 
capacity. 

The results have been reviewed against relevant criteria from ‘AS 4419-2018: Soils for Landscaping 
and Garden Use’, as shown in Table 4. The comparison shows that the soil in the area naturally has 
very low electrical conductivity, and the exchangeable sodium and potassium are in the correct range. 
However, the existing soils are naturally calcium deficient and low in available nitrogen with variable 
levels of organic matter. 
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Table 4 Soil Analysis Results Comparison 

Property Low OM, Low P Soils2 Medium OM, Low P Soils3 High OM Soils4 

CV1 TS-N-1 TS-N-2 TS-N-3 TS-S-1 TS-S-2 TS-S-5 TS-S-6 CV1 TS-N-4 TS-N-5 TS-S-3 TS-S-4 CV1 TS-N-6 
EC (µS/cm) <750 35 39 36 67 88 251 61 <175 57 58 56 83 <25 408 

Na (% of 
ECEC) 

No pre-
treatment for 
soluble salts 

<20 4.6 3.4 4.3 3.5 5.0 15.4 9.1 <20 3.8 2.9 4.4 1.5 <20 ---- 

K (% of ECEC) 3-15 5.8 5.6 6.5 5.2 5.0 3.6 6.8 5-15 6.3 5.3 5.3 5.1 5-18 ---- 
Ca (% of 

ECEC) 
Acid and 
neutral soils 50-80 35 38 29 39 38 23 24 50-80 43 44 40 44 50-80 ---- 

Mg (% of ECEC) 10-30 51 52 57 51 51 56 60 10-30 46 47 49 48 10-30 ---- 
Available P (mg/kg) <30 9 9 8 <5 <5 <5 <5 <30 10 <5 <5 <5 <300 <5 

Organic Matter (%dwb) 3-6 4.2 5.1 4.8 5.1 5.5 3.7 3.6 6-15 8.7 7.6 7.2 13.6 15-25 22 
Total available N (NO3 + 

NH4) (mg/kg) >20 <20 <20 <20 <20 <20 <20 <20 >30 <20 <20 <20 <20 >50 <20 
1Criteria Value for the relevant landscape soil type in Table 1 of AS 4419:2018 - Soils for Landscaping and Garden Use. 
2Low organic matter low phosphorous soils where % OM is <6.0, and P is <10 mg/kg. 
3Medium organic matter low phosphorous soils where % OM is >6.0 and <15, and P is <10 mg/kg. 
4 High organic matter soils where % OM is >15. 
Key: Within CV range, Outside CV range, Below Limit of Reporting (LOR), No data. 

 
 



 

11 

4. Conclusion  
Topsoil has been progressively stripped from the rehabilitation area on ML 4559 and stockpiled in two 
locations ahead of revegetation works. These stockpiles were sampled using the composite sampling 
method and submitted for analysis. 

Laboratory analysis of the topsoil has been compared against the relevant criteria from ‘AS 4419-2018: 
Soils for Landscaping and Garden Use’. The comparison shows that the soil in the area naturally has 
very low electrical conductivity, and the exchangeable sodium and potassium are in the correct range. 
However, the existing soils are naturally calcium deficient and low in available nitrogen with variable 
levels of organic matter. 
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Field Observations – Site Photos 
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