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Executive Summary 

 

Outback Ecology Services (OES) was commissioned by Kalgoorlie Consolidated Gold Mines (KCGM) to 

conduct a comprehensive soil and waste material characterisation study for the KCGM operations.  Stage 

1 of the investigation comprised an information review and gap analysis, while Stage 2 incorporated the 

findings of Stage 1 into a sampling and analysis program to develop a soil and waste materials inventory 

based on the volumes and characteristics of materials on site. 

 

This report, which comprises Section 8 of the overarching KCGM Soil and Waste Characterisation report, 

presents the investigation into the characteristics of soil and mine waste materials which exist within the 

following areas of rehabilitation in the Mt Percy area; 

·  the rehabilitated Mt Percy tailings storage facility (TSF),  

·  rehabilitated waste rock landforms; Union Club, Mystery and Sir John , and  

·  miscellaneous areas of rehabilitation, including the Mill and Run of Mine (ROM) pad areas. 

 

In addition to these rehabilitated areas, the Sir John Pit in–fill material was also sampled and 

characterised.   

 

The results of this study are to be used to :  

·  facilitate the comparison of soil material properties between rehabilitation areas that are performing 

well in terms of vegetation growth and stability (classified as ‘good’ rehabilitation) and areas that 

are underperforming (classified as ‘poor’ rehabilitation); and 

·   develop a Rehabilitation Plan for the Mt Percy site.   

 

Mt Percy TSF Batters 

 

On the Mt Percy TSF batters, soil materials associated with the ‘good’ rehabilitation areas were typified by  

lateritic soils with sandy clay loam to clay loam textures, low soil strength, were non-sodic and non-

dispersive (Emerson Class of 4) (Table ES1 and ES2).  These materials were moderately alkaline, ranged 

from ‘non’ to ‘extremely’ saline and had low organic matter and nutrient status.   

 

The oxide materials typical of the ‘poor‘ rehabilitation areas ranged from silty loam to clay loam sandy 

texture, had very high soil strength values, and were structurally unstable (Emerson Class 2 and Sodic) 

(Table ES1 and ES2).  These materials were moderately alkaline, extremely saline and had low organic 

matter and nutrient status. 

 

The most pronounced differences in soil properties between the ‘good’ and ‘poor’ rehabilitation areas was 

the relatively high soil strength, structural instability and salinity of the oxide at the ‘poor ‘rehabilitation sites.  

These properties were evident in the field with substantial surface crusting, poor vegetation growth and 

significant surface erosion typifying these areas of the TSF batters.   
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Sir John Pit In-fill Materials 

 

The tailings and oxide in-fill materials at the partially backfilled Sir John pit ranged from silty loam to sandy 

clay loam in texture, had very high soil strength values and were structurally unstable (Emerson Class 2) 

although non-sodic (Table ES1 and ES2).  The materials were moderately alkaline, extremely saline and, 

as would be expected, had low organic matter and nutrient status.  In addition, the in-fill material commonly 

reported concentrations of arsenic, chromium, copper, and nickel which were above their respective 

Ecological Investigation Levels (EILs), however higher EIL values may be acceptable for some metal 

concentrations in areas where soils naturally have high background concentrations of these elements. 

 

The high soil strength, structural instability and extremely saline nature of the in-fill materials suggest that 

this may not be a suitable material for plant growth, and that a suitable cover material is likely to be 

required before the area is rehabilitated.   

 

Waste Rock Landform Batters 

 

The lateritic surface soils associated with areas of ‘good’ rehabilitation (Mystery and Sir John waste rock 

landforms) had a sandy loam texture, low soil strength and were structurally stable (Emerson Class 4, non 

sodic) (Table ES1 and ES2).  These materials were moderately alkaline, ranged from slightly to extremely 

saline, and had a low organic matter and nutrient status.   

 

The oxide materials within the ‘poor’ rehabilitation areas (Union Club waste rock landform) had a sandy 

clay loam texture, a high soil strength and appeared structurally unstable (Emerson Class 2).  The material 

was moderately alkaline, extremely saline and had a low organic matter and nutrient status. 

 

Similar to the rehabilitation areas on the Mt Percy TSF, the major differences in soil properties between the 

‘good’ and ‘poor’ rehabilitation areas on the Waste Rock Landforms were the relatively high soil strength, 

structural instability and salinity of the ‘poor’ rehabilitation soils compared to the ‘good soils.  Again, these 

soil properties were evident in the field with substantial surface crusting, poor vegetation growth and 

significant surface erosion typifying the ‘poor’ rehabilitation areas on the Union Club waste rock landform. 

 

Miscellaneous Rehabilitation Areas 

 

There appeared to be no systematic differences in the properties of soil materials from the ‘good’, 

‘moderate’ and ‘poor’ rehabilitation within the Miscellaneous rehabilitation areas (Mill, ROM pad, flats).  

Materials were generally sandy clay loam in texture, had very high soil strength and had varying levels of 

structural stability (Emerson Class 2 to 4).  The materials were moderately alkaline, generally had extreme 

salinities and had low organic matter and nutrient status (Table ES1 and ES2).   
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Conclusions and recommendations 

 

The consistent differences in soil properties observed for all ‘good’ and ‘poor’ rehabilitation sites appeared 

to be the relatively high soil strength, structural instability and salinity of the ‘poor’ rehabilitation soils 

(typically oxide materials) when compared to the ‘good’ rehabilitation soils (typically lateritic soils).  The 

negative effect of these properties on plant growth and surface stability is evident in the rehabilitated areas 

investigated. 
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Table ES1: Summary of physical properties of materi als within Mt Percy study area.  Figures represent average values or most common class for each parame ter.  

Broad ratings of good, moderate and poor, for each parameter relate to suitability for plant growth an d/or overall material stability relative to KCGM st udy area. 

Study Area Landform Rehabilitation 
Rating 

Depth 
Interval 

(cm) 
Material Description Texture (of <2 mm 

fraction) 

Modulus of 
Rupture 

(kPa) 

Emerson 
Class 

Mt Percy TSF  Batter 
slope 

Good 
0 to 5 Lateritic soil Sandy clay loam to clay 

loam 
Low (14.2) 4 

10 to 20 Lateritic soil Clay loam sandy - - 

Poor 
0 to 5 Oxide Silty loam Very High 

(136.5) 2 to 6 

10 to 20 Oxide Clay loam sandy - - 

         

Sir John Pit in-
fill Flat n/a 

0 to 5 Tailings Silty loam Very high 
(108.9) 

2 to 4 

10 to 20 Tailings Silty loam - - 
40 to 50 Tailings Sandy clay loam - - 

90 to 100 Tailings Sandy clay loam - - 

   
    

Waste Rock 
Landforms 

Batter 
slope 

Good 
(Sir John/Mystery) 

0 to 5 Lateritic soil Sandy loam Low (22.4) 4 
10 to 20 Lateritic soil Sandy loam - - 

Poor 
(Union Club) 

0 to 5 Topsoil/ oxide Sandy clay loam High (65.8) 2 to 4 
10 to 20 Oxide Sandy clay loam - - 

         

Miscellaneous 

Flat Good 
(Mill) 

0 to 5 Topsoil / oxide Sandy clay loam Very high 
(119.2) 4 

10 to 20 Topsoil / oxide  Sandy clay loam - - 

Berm and 
Batter 
slope 

Poor 
(ROM pad) 

0 to 5 Oxide Silty clay loam to silty clay Very high 
(118.6) 4 

10 to 20 Oxide Silty clay loam to silty clay - - 

Flat Moderate 
0 to 5 Oxide Sandy clay loam Very high 

(122.2) 
2 

10 to 20 Oxide Sandy clay loam - - 
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Table ES2: Summary of chemical properties of materi als within Mt Percy study area.  Figures represent average values or class for each parameter.  Broad 

ratings of good, moderate and poor, for each parame ter relate to suitability for plant growth and/or o verall material stability relative to KCGM study ar ea. 

Study area Landform 
Rehabilitation 

rating 

Depth 
Interval 

(cm) 

Material 
Description pH (H2O) Salinity Class 

Organic 
Carbon 

(%) 

Cation Exchange 
Capacity 

(meq/100g) 

Exchangeable 
Sodium Percentage 

(%) 

Nutrient 
Status 

Mt Percy TSF Batter 
slope 

Good 
0 to 5 Lateritic soil Moderately 

alkaline (8.9) 
Non-saline to 

extremely saline 
Low (0.40) Moderate (17.43) Non sodic 

(3.3) 
Low 

10 to 20 Lateritic soil 
Moderately 

alkaline (8.9) 
Moderately saline 
to extremely saline Low (0.38) - - - 

Poor 
0 to 5 Oxide Moderately 

alkaline (8.2) Extremely saline Low (0.35) Low  
(11.15) Sodic (8.6) - 

10 to 20 Oxide Moderately 
alkaline (8.3) Extremely saline Low (0.26) - - - 

           

Sir John Pit in-
fill Flat n/a 

0 to 5 Tailings Moderately 
alkaline (8.3) 

Extremely saline Low (0.53) High (31.39) Non sodic (3.8) Low 

10 to 20 Tailings 
Moderately 

alkaline (8.4) Extremely saline - - - - 

40 to 50 Tailings Moderately 
alkaline (8.7) Extremely saline Low (0.30) - - Low 

90 to 100 Tailings Moderately 
alkaline (8.7) Extremely saline - - Non sodic (2.15) - 

   
  

 
   

 
 

Waste Rock 
Landforms 

 Batter 
slope 

Good 
(Sir 

John/Mystery) 

0 to 5 Lateritic soil Moderately 
alkaline (8.6) 

Slightly  to 
extremely saline 

Low (0.24) Moderate (14.14) Non sodic (3.3) Low 

10 to 20 Lateritic soil 
Moderately 

alkaline (8.7) 
Moderately to 

extremely saline Low (0.16) - - Low 

Poor 
(Union Club) 

0 to 5 Topsoil/ oxide Moderately 
alkaline (8.4) Extremely saline Low (0.25) Moderate (13.36) Non sodic (2.8) Low 

10 to 20 Oxide Moderately 
alkaline (8.4) 

Extremely saline Low (0.27) - - Low 

   
  

 
   

 
 

Miscellaneous 

Flat Good 
(Mill) 

0 to 5 Topsoil / oxide Moderately 
alkaline (8.4) 

Extremely saline Low (0.37) - Non sodic (3.3) Low 

10 to 20 Topsoil / oxide 
Moderately 

alkaline (8.4) Extremely saline Low (0.28) - - Low 

Berm and 
Batter 
slope 

Poor 
(ROM pad) 

0 to 5 Oxide Moderately 
alkaline (8.4) 

Slightly to 
extremely saline Low (0.27) - Non sodic (4.0) Low 

10 to 20 Oxide Moderately 
alkaline (8.4) 

Extremely saline Low (0.16) - - Low 

Flat Moderate 
0 to 5 Oxide 

Moderately 
alkaline (8.0) Extremely saline Low (0.29) - - Low 

10 to 20 Oxide Moderately 
alkaline (8.4) Extremely saline Low (0.29) - - Low 
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1. INTRODUCTION  

 

1.1 Background 

 

Outback Ecology Services was commissioned by Kalgoorlie Consolidated Gold Mines (KCGM) to 

conduct a comprehensive soil and waste material characterisation study at the KCGM operations.  

Stage 1 of the investigation comprised an information review and gap analysis, while Stage 2 

incorporated the findings of Stage 1 with a sampling and analysis program to develop a soil and waste 

materials inventory based on of stockpiled and future soil and waste materials on site. 

 

This report, which comprises Section 8 of the overarching KCGM Soil and Waste Characterisation 

report (Table 1), presents the investigation into the characteristics of materials which exist within the 

following areas of rehabilitation at Mt Percy (Figure 1); 

·  The rehabilitated Mt Percy TSF,  

·  Rehabilitated waste rock landform; Union Club, Mystery and Sir John, and  

·  Miscellaneous rehabilitation areas which includes the Mill and ROM pad.   

 

In addition to the rehabilitated areas outlined above, the in-fill materials from the partially backfilled Sir 

John Pit, comprising tailings and oxide materials, was also sampled and characterised. 

 

This report documents the results of this sampling and analysis program and compares soil and waste 

characteristics from existing areas of rehabilitation to facilitate the development of rehabilitation 

guidelines for the Mt Percy area.  Sample sites were chosen to encompass the range of materials 

present and the range of visual rehabilitation success, within the different landforms in the Mt Percy 

study area.  The following attributes of soils and waste materials were assessed:  

·  descriptions of surface / soil profile morphology, based on Australian Soil Classification 

Standards (McDonald et al. 1998), 

·  evaluation of physical parameters (soil structural stability [Emerson Aggregate Test], soil 

texture and particle size distribution, hard-setting characteristics [modified Modulus of Rupture 

test]), 

·  measurement of chemical parameters (soil pH, electrical conductivity, plant-available nutrient 

concentrations, organic carbon, exchangeable cations and total metals concentration). 

 

The findings of this report are to be used in conjunction with concurrent soil and waste materials 

studies (Sections 3 to 10 of the overarching Soil and Waste Characterisation report) to further develop 

appropriate waste landform designs, soil and waste placement strategies, and rehabilitation 

prescriptions . 
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Table 1  Structure of overarching Soil and Waste Characterisa tion report. 

Section Detail of Each Section 

Section 1 
Introduction 
Background 

Information Review (Stage 1 Report) 

Section 2 KCGM Soil and Waste Materials Inventory 

Section 3 Golden Pike Cutback Area 

Section 4 As-mined Waste Rock 

Section 5 Proposed Waste Landform Footprint Areas 

Section 6 Existing Topsoil and Oxide Stockpiles 

Section 7 Existing Rehabilitation and Rehabilitation Trial Areas 

Section 8 Mt Percy 

Section 9 Morrison Flats 

Section 10 Kaltails 

Section 11 References and Appendices 
Electronic data base of results 
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Figure 1  Site nomenclature of Mt Percy Operations  
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2. MATERIALS AND METHODS 

 

2.1 Sampling regime 

 

Sampling sites (27 sites) were chosen to encompass the range of landforms, materials and 

rehabilitation success that was observed across Mt Percy TSF, Sir John Pit, waste rock landforms and 

other areas of rehabilitation including the Mill and ROM pad areas (Table 2, Figure 2).   

 

At the Sir John Pit site, in-fill material was excavated where possible, to a maximum depth of 1.5 m.  

At the remaining rehabilitated sites, surface samples were collected at depth intervals of 0 to 5 and 10 

to 20 cm.  The soil surface at each site was described (soil surface morphology, material type, material 

structure, root distribution) based on the Australian Soil and Land Survey Handbook (McDonald et al. 

1998), with collected samples analysed for chemical and physical parameters.   

 

Table 2  Sampling sites and locations at Mt Percy   

Study Area Landform Site 
Reference 

Rehabilitation 
Rating 

Sample 
Depth 
Range 
(cm) 

Material 
Description 

Coordinates  
(Projection: UTM 

Zone 51 J, 
Datum: GDA94)  

Easting 
(mE) 

Northing 
(mN) 

Sir John Pit Sir John Pit Flat 

MP 1 n/a 
0-40 

Brown / yellow 
tailings 354052 6600041 

40-100 Gravelly oxide 

MP 2 n/a 
0-50 

Tailings  / rock 
mix 354175 6599902 

50-60 Oxide / rock mix 

MP 3 n/a 
0-30 Yellow / green 

tailings 354095 6599850 
40-150 Burgundy tailings 

MP 4 n/a 0-20 Green tailings 354089 6599917 

MP 5 n/a 
0-5 Green tailings 

354112 6599959 
10-20 Brown tailings 

MP 6 n/a 0-20 Green tailings 354070 6599945 

Mt Percy 
TSF 

Mt Percy TSF 
Batter 

Rehabilitation 
Batter 

MP 7 Good  
0-5 Lateritic soil  

354842 6600409 
10-20 Lateritic soil 

MP 8 Poor 0-20 Pale oxide 354876 6600406 

MP 9 Poor  0-20 Topsoil / red 
oxide 

354788 6600650 

MP 10 Poor 
0-5 Pale brown oxide 

354810 6600637 
10-20 Whitish oxide 

MP 11 Poor 0-20 Lateritic soil 355350 6600830 

MP 12 Poor 0-20 Pale brown oxide 355335 6600803 

MP 13 Good 0-20 Topsoil / red 
oxide 

355533 6600731 

MP 14 Poor 0-20 
Topsoil / red 

oxide 355540 6600219 

MP 15 Poor 0-20 White / yellow 
oxide 355503 6600240 

MP 16 Poor 0-20 Pale yellow oxide 355060 6600423 
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Study Area Landform Site 
Reference 

Rehabilitation 
Rating 

Sample 
Depth 
Range 
(cm) 

Material 
Description 

Coordinates  
(Projection: UTM 

Zone 51 J, 
Datum: GDA94)  

Easting 
(mE) 

Northing 
(mN) 

Miscellaneous 

Mill 
Rehabilitation Flat 

MP 17 Moderate  0-20 Red oxide 354570 6600476 
MP 18 Moderate  0-20 Topsoil/red oxide 354509 6600410 
MP 19 Moderate  0-20 Topsoil/red oxide 354593 6600379 

ROM 
Rehabilitation 

Batter MP 20 Poor 0-20 Oxide 354496 6600324 
Berm MP 21 Poor  0-20 Topsoil/sediment 354474 6600329 

Flat MP 27 Moderate 0-20 Oxide 354272 6599779 

Waste Rock 
Landforms 

Sir John Batter MP 22 Good 0-20 Topsoil 354410 6599815 

Union Club  Batter 

MP 23 Poor 0-20 Red oxide 354697 6599321 

MP 24 Poor 0-20 Red oxide 354628 6599429 

MP 25 Poor 
0-5 Red oxide 

354609 6599478 
10-20 Pale oxide 

Mystery  Batter MP 26 Good 0-20 Oxide 354253 6599707 
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Figure 2: Location of sampling sites within the Mt Percy study a rea 
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2.2 Test work and procedures 

 

The range of physical and chemical analyses conducted on the materials, are detailed in Table 3.   

 

CSBP Soil and Plant Laboratory conducted chemical and physical analyses, including pH, electrical 

conductivity, plant-available nutrients (ammonium and nitrate, total nitrogen, extractable phosphorus, 

potassium and sulphur, and total phosphorus), organic carbon, exchangeable cations and particle size 

distribution (PSD).  ALS Environmental Laboratory analysed selected samples for total concentrations 

of metals including arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu), lead (Pb), nickel (Ni), 

zinc (Zn) and mercury (Hg).   

 

Outback Ecology assessed the collected samples for physical properties including field texture, gravel 

/ coarse material content, soil slaking and dispersive properties (Emerson Aggregate Test) and soil 

strength (modified Modulus of Rupture).    
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Table 3:  Soil analyses conducted on soil and waste  materials from Mt Percy 

Soil parameter Measurement method Conducted 
by 

Number of 
samples 
analysed  

Sample selection criteria 

Chemical properties 

Total Metals (As, Cd, Cr, 
Cu, Pb, Ni and Zn) ICP-AES method ALS 10 Selected samples from the Sir John Pit, TSF batters, 

Union Club and Mystery waste rock landforms 

Total Metals (Hg) CV/FIMS method ALS 10 As above 

Soil pH pH measured in 1:5 soil:water and 1:5 Soil:CaCl2  
(Rayment and Higginson, 1992) CSBP 59 All samples 

Electrical conductivity Measured in 1:5 soil:water (Rayment and 
Higginson, 1992) CSBP 59 All samples 

Plant-available nitrogen 
(ammonium and nitrate) Scarle (1984) CSBP 51 Selected tailings samples from the Sir John Pit. All 

other samples. 

Exchangeable cations 
(Ca2+, Mg2+, Na+ and K+) Rayment and Higginson (1992) CSBP 18 Selected samples from all areas 

Plant-available 
phosphorus and 

potassium  
Colwell (1965); Rayment and Higginson (1992) CSBP 51 Selected tailings samples from the Sir John Pit. All 

other samples. 

Plant-available sulphur Blair et al., (1991) CSBP 51 As above 

Organic carbon 
percentage Walkley and Black (1934) CSBP 51 As above 

Physical properties 

Particle size distribution Pipette method  
(Day, 1965) CSBP 18 Selected samples from all areas 

Soil slaking and dispersive 
properties Emerson Aggregate Test (McKenzie et al., 2002) Outback 

Ecology 26 As above 

Soil strength Modified Modulus of Rupture test (Aylmore and 
Sills, 1982; Harper and Gilkes, 1994) 

Outback 
Ecology 26 As above 

Soil texture McDonald et al., (1998) Outback 
Ecology 10 Selected tailings samples from the Sir John Pit and 

selected soil and oxide samples from other areas 
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3. RESULTS AND DISCUSSION 

 

3.1 Soil profile descriptions 

 

3.1.1 Mt Percy TSF  

 

A description of the surface morphology at each site has been documented, with a summary of the 

measured physical, chemical and morphological parameters tabulated for each site (Sections 3.1.1.1 – 

3.1.1.10).  Individual soil characteristics are then discussed in further detail (Sections 3.2 – 3.3).  The 

vegetation descriptions given for each site are based on observations made in the field during the 

survey.  Where applicable, the rehabilitation at each site was rated ‘poor’, ‘moderate’ and ‘good’ based 

on observations of plant growth and surface erosion, relative to the study area. 
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3.1.1.1 Mt Percy TSF (MP 7)  

Location: Mt Percy 7 Rehabilitation rating:  Good  

Landform: TSF 1st Lift  Co ordinates: 0354842 mE 6600409 mN 

 

 

 

 

 

 

 

 

 

             
           
             Plate 1: Vegetation at MP 7 

Table 4: Soil physical characteristics for MP 7 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

Table 5: Soil chemical characteristics for Site 7  

Depth 
Interval (cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 
Organic 

Carbon (%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations (meq/100g) ESP 
(%) NO3

- NH4
+ P K S Ca   K Mg  Na  

0 to 5 8.8 0.70 0.18 1 10 < 2 593 181 12.69 0.97 2.53 1.03 6.0 

10 to 20 8.6 2.24 0.17 <1 6 2 336 878  - - - - - 

Depth 
Interval 

(cm) 
Material Description Soil Structure Root 

Score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Material 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Lateritic soil Predominantly single grained 3 48.7 20.7 12.4 18.1 Sandy clay loam 73.5 4 19.8 

10 to 20 Lateritic soil - 2-3 - - - - Sandy clay loam - - - 

Profile Description: 

0 – 5 cm:  Topsoil layer, predominantly single-

grained with weak polyhedral aggregates, 2 to 100 mm in 

size. Approximately 70 to 80% sub-rounded and sub-

angular coarse fragments, 5 to 60 mm in size.  Many 

roots  observed. 

 

10 – 20 cm: Approximately 70 – 80% sub-rounded 

and sub-angular coarse fragments, 5 to 60 mm in size. 

Between “few” and “many” roots observed. 

 

Soil Surface Description:  

Surface crust, with approximately 80 % sub-

rounded and sub-angular lateritic coarse 

fragments between 5 and 200 mm in size. 

Approximately 10 to 20% leaf litter coverage.  

 

Vegetation:  

Predominantly Atriplex sp, with some 

Maireana sp.  
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3.1.1.2 Mt Percy TSF (MP 8) 

Location: Mt Percy 8 Rehabilitation rating:  Poor  

Landform: TSF 2nd Lift  Co ordinates: 0354876 mE 6600406 mN 

 

 

 

 

 

 

 

 

 

             
           
             Plate 2: Vegetation at MP 8 

Table 6: Soil physical characteristics for MP 8 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

Table 7: Soil chemical characteristics for MP 8  

Depth 
Interval (cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 
Organic 

Carbon (%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations 
(meq/100g) ESP 

(%) 
NO3

- NH4
+ P K S Ca  K  Mg  Na 

0 to 5 8.4 10.01 0.37 <1 115 2 338 907 4.84 0.19 3.15 1.1 11.9 

10 to 20 8.6 5.74 0.18 <1 31 2 202 505  - - - - - 

Depth 
Interval 

(cm) 

Material 
Description Soil Structure Root 

score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Pale oxide Predominantly single grained 0 19.5 22.2 41.5 16.8 Silty loam 35.34 2 112.3 

10 to 20 Pale oxide - 0  - - - - - - - - 

Profile Description: 

0 – 80 cm: Predominantly single grained pale oxide, with 

polyhedral aggregates 2 to 20 mm in size.  Approximately 

60% sub-rounded and sub-angular coarse fragments, 5 – 

70 mm in size. No root growth observed. 

Soil Surface Description:  

Surface crust evident, with approximately 60 

- 70 % sub-rounded and sub-angular coarse 

fragments, 5 – 70 mm in size.  Rill and gully 

erosion evident. 

 

Vegetation:  

Sparse Atriplex sp.  and Maireana sp. noted. 
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3.1.1.3 Mt Percy TSF (MP 9)  

Location: Mt Percy 9 Rehabilitation rating:  Poor 

Landform: TSF 2nd Lift  Co ordinates: 0354789 mE 6600650 mN 

 

 

 

 

 

 

 

 

 

             
           
             Plate 3: Vegetation at MP 9 

Table 8: Soil physical characteristics for MP 9 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

Table 9: Soil chemical characteristics for Site 9  

Depth 
Interval (cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 
Organic 

Carbon (%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations 
(meq/100g) 

NO3
- NH4

+ P K S Ca  K  Mg  Na  

0 to 5 8.2 8.38 0.23 <1 67 2 297 1427 - - - - 

10 to 20 8.4 5.38 0.2 <1 50 2 252 1097 - - - - 

Depth 
Interval 

(cm) 

Material 
Description Soil Structure Root 

Score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Topsoil / Red oxide Predominantly single grained 0 - - - - Sandy loam - - - 

10 to 20 Topsoil / Red oxide Predominantly single grained 0 - - - - Silty loam - - - 

Profile Description: 

0 – 20 cm: Topsoil / Red oxide layer. Predominantly 

single grained with some polyhedral aggregates 2 – 30 

mm in size. Approximately 60 – 70% sub-rounded and 

sub-angular coarse fragments between 5 and 40 mm in 

size. No root growth observed at sample site. 

Soil Surface Description:  

Surface crust with rills and gullies evident. 

Lateritic armouring, with approximately 90% 

sub-rounded and sub-angular coarse 

fragments, 5 – 80 mm in size.  

 

Vegetation:  

Sparse Atriplex and Maireana sp.  
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3.1.1.4 Mt Percy TSF (MP 10)  

Location: Mt Percy 10 Rehabilitation rating:  Poor  

Landform: TSF 3rd Lift  Co ordinates: 0354810 mE 6600637 mN 

 

 

 

 

 

 

 

 

 

             
           
             Plate 4: Vegetation at MP 10 

Table 10: Soil physical characteristics for MP 10 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

Table 11: Soil chemical characteristics for MP 10  

Depth 
Interval (cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 
Organic 

Carbon (%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations 
(meq/100g) ESP 

(%) 
NO3

- NH4
+ P K S Ca  K  Mg  Na  

0 to 5 8.3 3.82 0.19 <1 82 2 205 613 2.88 0.17 2.53 0.45 7.5 

10 to 20 8.6 3.36 0.14 <1 54 2 174 557 - - - - - 

Depth 
Interval 

(cm) 

Material 
Description Soil Structure Root 

Score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Pale brown oxide Predominantly single grained 0 18.7 20.4 34.3 26.6 Silty loam 55.29 6 102.2 

10 to 20 Whitish oxide Predominantly single grained 0 - - - -  Silty loam - - - 

Profile Description: 

0 – 5 cm: Pale brown oxide, predominantly single 

grained. Approximately 60 – 70% sub-rounded and sub-

angular coarse fragments 5 – 80 mm in size. No root 

growth observed. 

 

10 – 20 cm: Pale oxide, predominantly single grained. 

Approximately 70% sub-rounded and sub-angular coarse 

fragments, 5 – 80 mm in size. No root growth observed. 

Soil Surface Description:  

Surface crust present, with approximately 

60% semi-angular and semi-rounded coarse 

fragments, 5 – 80 mm in size. Rill and gully 

erosion evident. No leaf litter or cryptogams 

observed. 

 

Vegetation:  

Some Atriplex sp. scattered around the 

perimeter.  
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3.1.1.5 Mt Percy TSF (MP 11) 

Location: Mt Percy 11 Rehabilitation rating:  Poor  

Landform: TSF 1st Lift  Co ordinates: 0355350 mE 6600830 mN 

 

 

 

 

 

 

 

 

 

             
           
              Plate 5: Vegetation at MP 11 

Table 12: Soil physical characteristics for MP 11 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

Table 13: Soil chemical characteristics for MP 11  

Depth 
Interval (cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 
Organic 

Carbon (%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations 
(meq/100g) 

NO3
- NH4

+ P K S Ca  K  Mg  Na  

0 to 5 8.4 8.46 0.44 3 42 3 145 1036 - - - - 

10 to 20 8.3 8.69 0.35 6 99 3 160 958 - - - - 

Depth 
Interval 

(cm) 

Material 
Description Soil Structure Root 

Score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Pale brown oxide Predominantly single grained 0-1 - - - - Silty loam 28.44 2 144.1 

10 to 20 Pale brown oxide Predominantly single grained 0-1 - - - -  Silty loam - - - 

Profile Description: 

0 – 20 cm:  Oxide material, predominantly single 

grained structure, with some weak polyhedral aggregates 

5 – 20 mm in size.  Approximately 40% sub-rounded and 

sub-angular coarse fragments, 5 – 25 mm in size. Root 

growth nil to sparse. 

 

Soil Surface Description:  

Surface crust present, with rill and gully 

erosion evident. Surface spongy, with 

approximately 30% coarse fragments 

between 5 and 40 mm in size.  

 

Vegetation: 

No live vegetation present, although 

evidence of dead vegetation observed.  
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3.1.1.6 Mt Percy TSF 12 (MP 12) 

Location: Mt Percy 12 Rehabilitation rating:  Poor  

Landform: TSF 1st Lift Co ordinates: 0356222 mE 6597298 mN 

 

 

 

 

 

 

 

 

 

             
           
             Plate 6: Vegetation at MP 12 

Table 14: Soil physical characteristics for MP 12 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

Table 15: Soil chemical characteristics for MP 12  

Depth 
Interval (cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 
Organic 

Carbon (%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations (meq/100g) 

NO3
- NH4

+ P K S Ca  K  Mg  Na  

0 to 5 9.2 1.54 0.23 <1 20 4 321 190 - - - - 

10 to 20 8.7 3.61 0.33 2 34 4 318 370 - - - - 

Depth 
Interval 

(cm) 

Material 
Description Soil Structure Root 

Score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Pale brown oxide Predominantly single grained 0-1 - - - -  - 59.01 2 145.4 

10 to 20 Pale brown oxide Predominantly single grained 0-1 - - - -  - - - - 

Profile Description: 

0 – 20 cm: Pale brown oxide, predominantly single 

grained in structure. Approximately 60% coarse sub-

rounded and sub-angular fragments, 5 – 80 mm in size. 

Nil to sparse root growth observed. 

Soil Surface Description:  

Surface crust present, with approximately 

80% sub-angular and sub-rounded coarse 

fragments between 10 and 150 mm in size.  

 

Vegetation:  

Sparse Atriplex sp. and Maireana sp. 

observed.  

 

 



 

 

16 

3.1.1.7 Mt Percy TSF (MP 13) 

Location: Mt Percy 13 Rehabilitation rating:  Good  

Landform: TSF 1st Lift Co ordinates: 0355534 mE 6600731 mN 

 

 

moderate 

 

 

 

 

 

 

             
           
             Plate 7: Vegetation at MP 13 

Table 16: Soil physical characteristics for MP 13 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

Table 17: Soil chemical characteristics for Site 13  

Depth 
Interval (cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 
Organic 

Carbon (%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations 
(meq/100g) ESP 

(%) 
NO3

- NH4
+ P K S Ca  K  Mg  Na  

0 to 5 9 0.16 0.63 <1 2 17 662 5.39 13.9 1.25 2.39 0.1 0.6 

10 to 20 9.2 0.38 0.6 <1 11 8 331 37.3 - - - - - 

Depth 
Interval 

(cm) 

Material 
Description Soil Structure Root 

Score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Topsoil / Red oxide Polyhedral 1 23.1 37.7 12.8 26.5 Sandy clay 21.87 4 8.6 

10 to 20 Topsoil / Red oxide Polyhedral 1 - - - - Loam - - - 

Profile Description: 

0 – 20 cm:  Topsoil / Red oxide layer with polyhedral 

aggregates 10 – 30 mm.  Approximately 30 % coarse 

sub-angular and sub-rounded fragments, 5 – 25 mm in 

size. Sparse root growth observed. 

 

Soil Surface Description:  

Surface crust, with cryptogams present and 

approximately 30 % sub-angular and sub-

rounded coarse fragments at surface.  

 

Vegetation:  

Well vegetated with Maireana sp.  
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3.1.1.8 Mt Percy TSF (MP 14) 

Location: Mt Percy 14 Rehabilitation rating:  Poor  

Landform: TSF 1st Lift  Co ordinates: 0355541 mE 6600219 mN 

 

 

 

 

 

 

 

 

 

             
           
             Plate 8: Vegetation at MP 14 

Table 18: Soil physical characteristics for MP 14 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

Table 19: Soil chemical characteristics for MP 14  

Depth 
Interval (cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 
Organic 

Carbon (%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations (meq/100g) ESP 
(%) NO3

- NH4
+ P K S Ca  K  Mg  Na  

0 to 5 8.3 11.07 0.7 147 3 8 503 804 13.07 0.56 3.54 1.16 6.32 

10 to 20 8.3 8.22 0.38 134  2 3 378 567 - - - - - 

Depth 
Interval 

(cm) 

Material 
Description Soil Structure Root 

Score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Topsoil / Red oxide Single grained 0 25.8 35.9 32.5 5.7 Silty loam  30.3 4 13.07 

10 to 20 Topsoil / Red oxide Single grained 0 - - - - Silty loam - - - 

Profile Description: 

0 – 20 cm:  Red oxide with single grained structure. 

Approximately 30% sub-angular coarse fragments 5 – 15 

mm in size. 

 

Soil Surface Description:  

Surface crust with rill erosion at 1 – 2 m 

intervals. Approximately 30 % sub-angular 

coarse fragments 5 – 15 mm in size.  

 

Vegetation:  

Dead Maireana sp. observed amongst live 

Mariana sp. and Atriplex sp.  

 

 



 

 

18 

3.1.1.9 Mt Percy TSF (MP 15)  

Location: Mt Percy 15 Rehabilitation rating:  Poor  

Landform: TSF 3rd Lift Co ordinates: 0355503 mE 6600240 mN 

 

 

 

 

 

 

 

 

 

             
           
             Plate 9: Vegetation at MP 15 

Table 20: Soil physical characteristics for MP 15 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

Table 21: Soil chemical characteristics for MP 15  

Depth 
Interval 

(cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 

Organic 
Carbon 

(%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations (meq/100g) 

NO3
- NH4

+ P K S Ca  K  Mg  Na  

0 to 5 7.1 9.62 0.31 1 436 < 2 351 2338 - - - - 

10 to 20 7.3 7.00 0.23 <1 169 2 217 1223 - - - - 

Depth 
Interval 

(cm) 

Material 
Description Soil Structure Root 

Score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Brown/yellow oxide Predominantly single grained 0-1 - - - - Silty loam  48.31 6 162.1 

10 to 20 Brown/yellow oxide Predominantly single grained 0-1 - - - - Silty loam  - - - 

Profile Description: 

0 – 20 cm:  Brown / yellow oxide, predominantly 

single grained. Approximately 40% sub-rounded coarse 

fragments 5 – 25 mm in size. Sparse root growth 

observed. 

 

Soil Surface Description:  

Surface crust present with approximately 

80% sub-rounded and sub-angular coarse 

fragments 20 – 100 mm in size. Rip lines 

partially filled with sediment.  

 

Vegetation:  

Atriplex sp. in abundance on flat berms. 
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3.1.1.10 Mt Percy TSF (MP 16) 

Location: Mt Percy 16 Rehabilitation rating:  Poor  

Landform: TSF 3rd Lift  Co ordinates: 0355060 mE 6600423 mN 

 

 

 

 

 

 

 

 

 

             
           
           Plate 10: Vegetation at MP 16 

Table 22: Soil physical characteristics for MP 16 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

Table 23: Soil chemical characteristics for MP 16  

Depth 
Interval (cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 
Organic 

Carbon (%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations 
(meq/100g) ESP 

(%) 
NO3

- NH4
+ P K S Ca  K  Mg  Na  

0 to 5 7.6 11.30 0.34 1 24 < 2 352 1566 7.27 0.17 2.56 0.98 8.9 

10 to 20 7.9 9.99 0.29 <1 47 2 234 1196 - - - - - 

Depth 
Interval 

(cm) 

Material 
Description Soil Structure Root 

Score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Pale yellow oxide Weak polyhedral 0 23.9 22.9 47.6 5.7 Silty loam 34.2 4 148.2 

10 to 20 Pale yellow oxide Weak polyhedral 0 - - - - Clay loam sandy - - - 

Profile Description: 

0 – 20 cm:  Pale yellow oxide, weak polyhedral 

aggregates 5 – 10 mm in size. Approximately 30% sub-

rounded and sub-angular coarse fragments, 10 – 40 mm 

in size. No root growth observed. 

 

Soil Surface Description:  

Surface crust present , with rill erosion 1 – 2 

m apart. Approximately 40% sub-angular 

and sub-rounded coarse fragments, 5 – 80 

mm in size.  

 

Vegetation:   

Very sparse Atriplex sp. 
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3.1.2 Sir John Pit 

 

A description of the soil profile morphology at each site has been documented, with a summary of the 

measured physical, chemical and morphological parameters tabulated for each site (Sections 3.1.2.1 

– 3.1.2.4).  Individual soil characteristics are then discussed in further detail (Sections 3.2 – 3.3).  The 

vegetation descriptions given for each site are based on observations made in the field during the 

survey.   
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3.1.2.1 Sir John Pit (MP 1) 

Location: Mt Percy 1 Profile Description:  Tailings In-fill 

Landform: St John Pit In-fill - flat Co ordinates: 0354053 mE 6600041 mN 
 

 

Plate 11: Soil profile at MP 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 12: Vegetation at MP 1

 

Profile Description: 

0 – 40 cm:  Brown-yellow tailings layer with 

massive structure. No coarse fragments or roots 

observed. 

 

40 - 130 cm: Gravelly oxide with strong 

polyhedral aggregates, 5 to 40 mm in size. 

Approximately 70 to 80% sub-rounded and sub-

angular coarse fragments from 5 - 20 mm in size. 

No roots observed. 

 

  

 

 

 

 

 

Soil Surface Description: Thin salty 

surface crust 1 to 2mm in thickness.  

 

Vegetation: Sparse populations of 

Atriplex sp.  and Maireana sp. scattered 

throughout site. 
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Table 24: Soil physical characteristics for MP 1 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

 

Table 25: Soil chemical characteristics for MP 1  

Depth 
Interval 

(cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 

Organic 
Carbon 

(%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations (meq/100g) 
ESP 
(%) NO3

- NH4
+ P K S Ca  K  Mg  Na  

0 to 5 8.1 9.20 0.6 1 27 3 256 519 11.64 0.23 3.9 1.86 10.6 

10 to 20 8.4 6.77 - - - - - - - - - - - 

40 to 50 9 2.39 0.46 <1 11 4 144 165 - - - - - 

90 to 100 8.8 2.67 - - - - - - - - - - - 

 

 

 

Depth 
Interval 

(cm) 

Material 
Description Soil Structure Root 

Score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Brown/yellow 
tailings Massive 0 0.7 25.3 69.2 4.8 Silty loam 13.3 4 187.7 

10 to 20 Brown/yellow 
tailings 

Massive 0 - - - -  Silty loam - - - 

40 to 50 Gravelly oxide Strong polyhedral 0 - - - - 
Sandy clay 

loam - - - 

90 to 100 Gravelly oxide Strong polyhedral 0 - - - -  Sandy clay 
loam - - - 
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3.1.2.2 Sir John Pit (MP 2) 

Location: Mt Percy 2 Profile Description:  Tailings In-fill 

Landform: St John Pit In-fill - flat Co ordinates: 0354175 mE 6599902 mN 
 

 

Plate 13: Soil profile at MP 2 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 14: Vegetation at MP 2

 

Profile Description: 

0 – 50 cm:  Massive tailings layer with some 

rock present. Approximately 30% coarse 

fragments, angular and sub-angular, sized from 

5 to 200 mm. No roots observed 

 

50 – 120 cm: A mix of oxide and deposited 

rock material. Approximately 40% angular and 

sub-angular coarse fragments, between 5 and 

200 mm in size. No roots observed. 

 

  

 

 

 

 

 

Soil Surface Description: Crusted 

surface, with patches of salt crust. Rip lines 

evident.  

 

Vegetation: Some sparse populations of 

Atriplex sp. evident.  
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Table 26: Soil physical characteristics for MP 2 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

 

Table 27: Soil chemical characteristics for MP 2  

Depth 
Interval 

(cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 

Organic 
Carbon 

(%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations 
(meq/100g) ESP 

(%) 
NO3

- NH4
+ P K S Ca  K  Mg  Na  

0 to 5 8.3 8.65 0.46 <1 80 4 289 1660 21.18 0.11 1.53 0.61 2.6 

10 to 20 8.5 7.79 - - - - - - - - - - - 

50 to 60 8.6 4.62 0.17 <1 44 2 275 725 - - - - - 

 

Depth 
Interval 

(cm) 

Material 
Description Soil Structure Root 

Score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Tailings / rock Massive 0 7 45.2 31.5 16.2 Silty loam - 2 131.8 

10 to 20 Tailings/ rock Massive 0 - - - - Silty loam - - - 

50 to 60 Oxide / rock Strong polyhedral 0 - - - - Sandy clay 
loam - - - 
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3.1.2.3 Sir John Pit (MP 3) 

Location: Mt Percy 3 Profile Description:  Tailings In-fill 

Landform: St John Pit In-fill - flat Co ordinates: 0354096 mE 6599850 mN 
 

 

Plate 15: Soil profile at MP 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 16: Vegetation at MP 3

 

Profile Description: 

0 – 30 cm:  Massive yellow / green tailings. No 

coarse fragments or root growth observed. 

 

30 – 150 cm: Massive burgundy coloured 

tailings. No coarse fragments observed. No roots 

observed. 

 

 

 

 

 

 

Soil Surface Description: Surface 

ripped, salt crusts particularly evident along 

rip lines. Approximately 5 % coarse sub-

round fragments, 5 – 50 mm in size.  

Surface crust evident. 

 

Vegetation: Some Atriplex sp. evident 

along perimeter of area 
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Table 28: Soil physical characteristics for MP 3 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

 

Table 29: Soil chemical characteristics for MP 3  

Depth 
Interval 

(cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 

Organic 
Carbon 

(%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations 
(meq/100g) ESP 

(%) 
NO3

- NH4
+ P K S Ca  K  Mg  Na  

0 to 5 8.3 7.56 0.53 <1 113 2 167 2296 37.54 0.07 1.29 0.46 1.2 

10 to 20 8.5 5.59 - - - - - - - - - - - 

40 to 50 8.5 6.42 0.27 <1 44 14 135 2875 - - - - - 

90 to 100 8.7 8.78 - - - - - - - - - - - 

 

 

 

Depth 
Interval 

(cm) 

Material 
Description Soil Structure 

Root 
Score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Yellow-green 
tailings 

Massive 0 10.7 53.2 24.1 12 Loam  0 4 70.9 

10 to 20 Yellow-green 
tailings Massive 0 - - - - Loam  0 - - 

40 to 50 Burgundy tailings Massive 0 - - - - Sandy loam   0 - - 

90 to 100 Burgundy tailings Massive 0 2.8 77.6 14.8 4.9 Sandy loam  0 4 78.6 
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3.1.2.4 Sir John Pit (MP 4 to 6) 

Location: Mt Percy 4 to 6 Profile Description: Tailings In-fill 

Landform: St John Pit In-fill Co ordinates: MP 4: 0354088 mE 6599917 mN, MP 5: 0354112 mE 6599917 mN,  

   MP 6: 0354070 mE 6599959 mN 
 

 

 

 

 

 

             
 

 

 

           
        Plate 17: Vegetation at MP 4 to 6 

Table 30: Soil physical characteristics for MP 4 to  6 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

 

Site 
Depth 

Interval 
(cm) 

Material Description Soil 
Structure 

Root 
Score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

MP 4 
0 to 5 Yellow / Green tailings Massive 0 - - - - Loam 0 - - 

10 to 20 Yellow / Green tailings Massive 0 - - - - Loam 0 - - 

MP 5 
0 to 5 Yellow / Green tailings Massive 0 14.2 51.8 23.4 10.7 Loam 0 4 72.8 

10 to 20 Brown tailings Massive 0 - - - - Sandy loam   0 - - 

MP 6 
0 to 5 Yellow / Green tailings Massive 0 - - - - Sandy loam   0 4 81.5 

10 to 20 Yellow / Green tailings Massive 0 - - - - Loam 0 - - 

Soil Surface Description:  

Salt crust evident over ripped surface. 

 

Vegetation:  

Isolated populations of Atriplex sp.  

Profile Description 

0 – 20 cm: Massive yellow / green and brown tailings 

No coarse fragments or root growth observed. 
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Table 31: Soil chemical characteristics for MP 4 to  6 

Site 
Depth 

Interval 
(cm) 

Soil pH  

(H2O) 

EC 

(dS/m) 

Organic 
Carbon 

(%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations 
(meq/100g) ESP 

(%) 
NO3

- NH4
+ P K S Ca  K  Mg  Na  

MP 4 
0 to 5 8.6 9.34 0.62 <1 10 3 141 2312 - - - - - 

10 to 20 8.7 7.27 - - - - - - - - - - - 

MP 5 
0 to 5 8.6 9.76 0.64 <1 11 2 112 2813 43.58 0.04 1.16 0.37 0.8 

10 to 20 8.5 7.27 - - - - - - - - - - - 

MP 6 
0 to 5 8.2 8.46 0.36 <1 70 3 308 970 - - - - -  

10 to 20 8 8.98 - - - - - - - - - - - 
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3.1.3 Waste Rock Landforms 

 

A description of the soil profile morphology at each site has been documented, with a summary of the 

measured physical, chemical and morphological parameters tabulated for each site (Sections 3.1.3.1– 

3.1.1.5).  Individual soil characteristics are then discussed in further detail (Sections 3.2 – 3.3).  The 

vegetation descriptions given for each site are based on observations made in the field during the 

survey.  Where applicable, plant growth at rehabilitated sites was described in the field with a general 

rating of ‘poor’, ‘moderate’ and ‘good’ relative to the Mt Percy site. 
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3.1.3.1 Sir John Waste Rock Landform (MP 22) 

Location: Mt Percy 22 Rehabilitation rating:  Good  

Landform: Sir John waste rock landform – batter Co ordinates: 354410 mE 6599815 mN 

 

 

 

 

 

 

 

 

 

             
           
             Plate 18: Vegetation at MP 22 

Table 32: Soil physical characteristics for MP 22 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

Table 33: Soil chemical characteristics for MP 22  

Depth 
Interval (cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 
Organic 

Carbon (%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations 
(meq/100g) ESP 

(%) 
NO3

- NH4
+ P K S Ca  K  Mg Na  

0 to 5 8.9 0.29 0.2 1 3 2 210 84.6 11.98 0.4 2.21 0.64 4.2 

10 to 20 8.9 0.49 0.16 <1 4 < 2 189 333 - - - - - 

Depth 
Interval 

(cm) 

Material 
Description Soil Structure Root 

Score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Lateritic soil Moderate polyhedral aggregates 2 53.9 17.5 11.9 16.7 Sandy loam 70.1 4 8.8 

10 to 20 Lateritic soil Moderate polyhedral aggregates 2 - - - - Sandy loam 74.2 - - 

Profile Description: 

0 – 20 cm: Lateritic soil layer with moderate polyhedral 

aggregates, 10 to 30 mm in size. Approximately 70 % 

sub-rounded and sub-angular coarse fragments 5 to 25 

mm in size.  Root growth classed as common. 

Soil Surface Description:  

Some rill and gully erosion evident. 

Approximately 80 % coarse fragments, 5 to 

100 mm in size armouring soil surface. 

 

Vegetation:  

Dominated by Atriplex sp.  
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3.1.3.2 Union Club Waste Rock Landform (MP 23) 

Location: Mt Percy 23 Rehabilitation rating:  Poor  

Landform: Union Club waste rock landform - batter Co ordinates: 0354697 mE 6599321 mN 

 

 

 

 

 

 

 

 

 

             
           
             Plate 19: Vegetation at MP 23 

Table 34: Soil physical characteristics for MP 23 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

Table 35: Soil chemical characteristics for Site 23  

Depth 
Interval 

(cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 

Organic 
Carbon 

(%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations (meq/100g) 

NO3
- NH4

+ P K S Ca  K  Mg  Na 

0 to 5 8.4 1.98 0.18 <1 21 2 273 821 - - - - 

10 to 20 8.4 2.93 0.3 1 19 3 302 698 - - - - 

Depth 
Interval 

(cm) 

Material 
Description Soil Structure Root 

Score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Red oxide Predominantly single grained 0-1 - - - - Clay loam sandy 59.1 2 76.4 

10 to 20 Red oxide Predominantly single grained 0-1 - - - - Clay loam sandy 49.8 - - 

Profile Description: 

0 – 20 cm: Reddish oxide material, predominantly single 

grained with some moderate polyhedral aggregates, 5 to 

25 mm in size. Approximately 60 % sub-angular and sub-

rounded aggregates, 5 to 35 mm in size. ‘Few’ to no roots 

observed.  

 

Soil Surface Description:  

Banks and troughs with rill erosion evident. 

Surface crust present and approximately 90 

% angular and sub-angular coarse 

fragments at surface. 

 

Vegetation:  

Scattered Maireana sp. and Atriplex sp. 

 

 



 

 

32 

3.1.3.3 Union Club Waste Rock Landform (MP 24) 

Location: Mt Percy 24 Rehabilitation rating:  Poor  

Landform: Union Club waste rock landform - batter Co ordinates: 0354629 mE 6599429 mN 

 

 

 

 

 

 

 

 

 

             
           Plate 20: Vegetation at MP 24 
              

Table 36: Soil physical characteristics for MP 24 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

Table 37: Soil chemical characteristics for MP 24  

Depth 
Interval 

(cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 

Organic 
Carbon 

(%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations (meq/100g) 
ESP 
(%) NO3

- NH4
+ P K S Ca  K  Mg  Na  

0 to 5 8.6 0.64 0.39 <1 7 3 323 271 10.88 0.47 1.64 0.37 2.8 

10 to 20 8.2 1.27 0.33 6 48 4 266 276 - - - - - 

Depth 
Interval 

(cm) 

Material 
Description Soil Structure Root 

Score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Red oxide Single grained 0-1 46.2 16.6 14.7 22.5 Sandy clay loam 62.1 4 49.6 

10 to 20 Red oxide Single grained 0-1 - - - - Sandy clay loam 63.0 - - 

Profile Description: 

0 – 20 cm: Reddish oxide with single grained structure. 

Approximately 60 % sub-angular and angular coarse 

fragments 10 to 40 mm in size. ‘Few’ to no roots 

observed. 

 

Soil Surface Description:  

Rill erosion evident. Surface crust present 

with approximately 90 % sub-angular and 

angular coarse fragments at surface. 

 

Vegetation:  

Evidence of dead Maireana sp. 
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3.1.3.4 Union Club Waste Rock Landform (MP 25) 

Location: Mt Percy 25 Rehabilitation rating:  Poor  

Landform: Union Club waste rock landform - batter Co ordinates: 0354609 mE 6599478 mN 

 

 

 

 

 

 

 

 

 

             
           
             Plate 21: Vegetation at MP 25 

Table 38: Soil physical characteristics for MP 25 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

Table 39: Soil chemical characteristics for MP 25  

Depth 
Interval 

(cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 

Organic 
Carbon 

(%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations (meq/100g) 

NO3
- NH4

+ P K S Ca  K  Mg  Na  

0 to 5 8.2 3.32 0.19 <1 49 5 308 496 - - - - 

10 to 20 8.3 4.69 0.19 1 68 2 251 1086 - - - - 

Depth 
Interval 

(cm) 

Material 
Description Soil Structure Root 

Score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Red oxide Predominantly single grained 2 - - - - Sandy clay loam 57.3 2 71.5 

10 to 20 Pale oxide Predominantly single grained 2 - - - - Sandy clay loam 53.4 - - 

Profile Description: 

0 – 20 cm: Red oxide layer transitioning to pale oxide at 

approximately 15 cm depth.  Predominantly single 

grained with some moderate polyhedral aggregates, 5 to 

15 mm in size. Root observations were ‘common’. 

 

Soil Surface Description:  

Rill and gully erosion. Surface crust with 

approximately 80 % sub-rounded and sub-

angular coarse fragments at surface.  

 

Vegetation:  

Sparse Maireana sp. and Atriplex sp.  
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3.1.3.5 Mystery Waste Rock Landform (MP 26) 

Location: Mt Percy 26 Rehabilitation rating:  Good  

Landform: Mystery waste rock landform - batter Co ordinates: 0354254 mE 6599707 mN 

 

 

 

 

 

 

 

 

 

             
           
               Plate 22: Vegetation at MP 26 

Table 40: Soil physical characteristics for MP 26 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

Table 41: Soil chemical characteristics for MP 26  

Depth 
Interval 

(cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 

Organic 
Carbon 

(%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations (meq/100g) 
ESP 
(%) NO3

- NH4
+ P K S Ca  K  Mg  Na  

0 to 5 8.4 1.66 0.28 1 2 < 2 333 580 10.21 0.4 2.13 0.32 2.5 

10 to 20 8.5 0.73 0.17 <1 3 < 2 201 634 - - - - - 

Depth 
Interval 

(cm) 

Material 
Description Soil Structure Root 

Score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Lateritic soil Predominantly single grained 3 49 23.1 10.6 17.3 Sandy loam 69.7 4 36.1 

10 to 20 Lateritic soil Predominantly single grained 3 - - - - Sandy loam 74.9 - - 

Profile Description: 

0 – 20 cm:  Lateritic soil, predominantly singled grained 

with some weak polyhedral aggregates, 5 to 10 mm in 

size. Between 70 and 80 % sub-rounded coarse 

fragments, 5 to 35 mm in size. ‘Many’ roots observed. 

 

Soil Surface Description:  

Surface crust and cryptogams present. 

Greater than 90 % lateritic coarse fragments 

armouring the surface and approximately 

20% leaf litter.  

 

Vegetation:  

Scattered Eucalyptus sp. with Atriplex sp. 

and Acacia sp. shrub. 
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3.1.4 Miscellaneous rehabilitation areas 

 

A description of the soil profile morphology at each site has been documented, with a summary of the 

measured physical, chemical and morphological parameters tabulated for each site (Sections 3.1.4.1 

– 3.1.4.6).  Individual soil characteristics are then discussed in further detail (Sections 3.2 – 3.3).  The 

vegetation descriptions given for each site are based on observations made in the field during the 

survey.  Where applicable, plant growth at rehabilitated sites was described in the field with a general 

rating of ‘poor’, ‘moderate’ and ‘good’ relative to the Mt Percy site. 
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3.1.4.1 Mt Percy Mill Area (MP 17) 

Location: Mt Percy 17 Rehabilitation rating:  Moderate  

Landform: Mill Area Rehabilitation - Flat Co ordinates: 0354570 mE 6600476 mN 

 

 

 

 

 

 

 

 

 

             
           
             Plate 23: Vegetation at MP 17 

Table 42: Soil physical characteristics for MP 17 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

Table 43: Soil chemical characteristics for MP 17  

Depth 
Interval 

(cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 

Organic 
Carbon 

(%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations (meq/100g) 
ESP 
(%) NO3

- NH4
+ P K S Ca  K  Mg  Na  

0 to 5 8.1 8.30 0.45 2 335 3 170 1872 13.32 0.16 1.92 0.67 4.2 

10 to 20 8.1 7.54 0.33 1 284 2 138 1439 - - - - - 

Depth 
Interval 

(cm) 

Material 
Description Soil Structure Root 

Score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Red oxide Weak polyhedral 0-1 37.7 25.7 16.4 20.2 Sandy clay loam 55.1 4 121.2 

10 to 20 Red oxide Weak polyhedral 0-1 - - - - Sandy clay loam  - - - 

Profile Description: 

0 – 20 cm: Reddish oxide with weak polyhedral 

aggregates, 10 to 25 mm in size.  Approximately 50% 

sub-rounded and sub-angular coarse fragments, 5 to 25 

mm in size. ‘Few’ to no roots observed. 

 

Soil Surface Description:  

Rip lines present. Cryptogams and surface 

crust present. Approximately 80 % coarse 

fragments and less than 5 % leaf litter 

present on the surface. 

 

Vegetation:  

Sparse Eucalyptus sp., and Maireana and 

Atriplex sp. shrub. 

 



 

 

37 

3.1.4.2 Mt Percy Mill Area (MP 18) 

Location: Mt Percy 18 Rehabilitation rating:  Moderate  

Landform: Mill Area Rehabilitation - Flat Co ordinates: 0354510 mE 6600410 mN 

 

 

 

 

 

 

 

 

 

             
           
             Plate 24: Vegetation at MP 18 

Table 44: Soil physical characteristics for MP 18 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

Table 45: Soil chemical characteristics for Site 18  

Depth 
Interval 

(cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 

Organic 
Carbon 

(%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations (meq/100g) 

NO3
- NH4

+ P K S Ca  K  Mg  Na 

0 to 5 8.3 4.57 0.27 <1 320 2 174 1171 - - - - 

10 to 20 8.3 4.00 0.31 <1 367 2 105 968 - - - - 

Depth 
Interval 

(cm) 

Material 
Description Soil Structure Root 

Score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Topsoil/Red oxide Predominantly single grained 0-1 - - - - Sandy clay loam 53.78 4 92.9 

10 to 20 Topsoil/Red oxide Predominantly single grained 0-1 - - - -  Sandy clay loam - - - 

Profile Description: 

0 – 20 cm: Topsoil / red oxide with predominantly single 

grained structure. Between 50 and 60 % sub-rounded 

and sub-angular coarse fragments, 10 to 35 mm in size. 

‘Few’ to no roots observed. 

 

Soil Surface Description:  

Rip lines present. Crust and cryptogams 

present on surface. Between 60 and 80 % 

sub-rounded and sub-angular coarse 

fragments 5 to 35 mm in size present on 

surface. 

 

Vegetation:  

Atriplex sp. Maireana sp., and Ptilotus sp. 

shrub.  
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3.1.4.3 Mt Percy Mill Area (MP 19) 

Location: Mt Percy 19 Rehabilitation rating:  Good 

Landform: Mill Area Rehabilitation - Flat Co ordinates: 0354592 mE 6600379 mN 

 

 

 

 

 

 

 

 

 

             
           
             Plate 25: Vegetation at MP 19 

Table 46: Soil physical characteristics for MP 19 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

Table 47: Soil chemical characteristics for MP 19  

Depth 
Interval 

(cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 

Organic 
Carbon 

(%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations (meq/100g) 
ESP 
(%) NO3

- NH4
+ P K S Ca2+  K+  Mg2+  Na+  

0 to 5 8.7 3.76 0.4 <1 11 4 127 1432 11.1 0.06 1.56 0.32 2.5 

10 to 20 8.8 1.50 0.21 <1 25 4 90 445 - - - - - 

Depth 
Interval 

(cm) 

Material 
Description Soil Structure Root 

Score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Topsoil / Red oxide  Single grained 0-1 42.6 18.6 29.1 9.7 Silty loam 66.6 4 143.5 

10 to 20 Topsoil / Red oxide Single grained 0-1 - - - -  Silty loam - - - 

Profile Description 

0 – 20 cm:  Topsoil / red oxide layer with single grained 

structure. Between 80 and 90 % angular coarse 

fragments, 15 mm in size. Root growth classed as ‘few’. 

 

Soil Surface Description:  

Rip lines present. Greater than 90 % coarse 

fragments up to 15 mm in size (road base 

material) at surface. 

 

Vegetation:  

Atriplex sp. Maireana sp., and Ptilotus sp. 

shrub. 

 

 



 

 

39 

3.1.4.4 Mt Percy ROM Pad (MP 20) 

Location: Mt Percy 20 Rehabilitation rating:  Poor  

Landform: ROM pad rehabilitation - batter Co ordinates: 0354496 mE 6600324 mN 

 

 

 

 

 

 

 

 

 

             
           
             Plate 26: Vegetation at MP 20 

Table 48: Soil physical characteristics for MP 20 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

Table 49: Soil chemical characteristics for MP 20  

Depth 
Interval 

(cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 

Organic 
Carbon 

(%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations (meq/100g) 
ESP 
(%) NO3

- NH4
+ P K S Ca  K  Mg  Na 

0 to 5 8.3 4.10 0.28 1 127 < 2 128 976 9.59 0.17 2.62 0.57 4.4 

10 to 20 8.2 5.09 0.17 1 143 < 2 111 691 - - - - - 

Depth 
Interval 

(cm) 

Material 
Description Soil Structure Root 

Score 1. 

Particle  Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Oxide Weak polyhedral 0 19 20.9 27 33 Silty clay loam 62.8 4 112 

10 to 20 Oxide Weak polyhedral 0 - - - - Silty clay loam - - - 

Profile Description: 

0 – 20 cm: Gritty oxide with fine powdery matrix. Some 

weak polyhedral aggregates, 5 to 35 mm in size present. 

Between 40 and 50 % sub-rounded and sub-angular 

coarse fragments, 5 to 15 mm in size. No roots observed. 

 

Soil Surface Description:  

Rip lines, rill and gully erosion evident. 

Surface crust and approximately 60% coarse 

fragments, 5 to 70 mm in size present at 

surface. 

 

Vegetation:  

No vegetation present. 
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3.1.4.5 Mt Percy ROM Pad (MP 21) 

Location: Mt Percy 21 Rehabilitation rating:  Poor  

Landform: ROM pad rehabilitation - berm Co ordinates: 0354474 mE 6600329 mN 

 

 

 

 

 

 

 

 

 

             
           
             Plate 27: Vegetation at MP 21 

Table 50: Soil physical characteristics for MP 21 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

Table 51: Soil chemical characteristics for MP 21  

Depth 
Interval 

(cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 

Organic 
Carbon 

(%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations (meq/100g) 
ESP 
(%) NO3

- NH4
+ P K S Ca2+  K+  Mg2+  Na+  

0 to 5 8.6 0.47 0.26 3 4 < 2 161 79.6 7.57 0.29 2.66 0.4 3.7 

10 to 20 8.7 0.45 0.16 <1 2 2 112 91.2 - - - - - 

Depth 
Interval 

(cm) 

Material 
Description Soil Structure Root 

score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Oxide  Moderate polyhedral 2 22.8 18.7 19.2 39.3 Silty clay 38.2 4 125.3 

10 to 20 Oxide Moderate polyhedral 2 - - - - Silty clay - - - 

Profile Description: 

0 – 20 cm: Oxide / sediment layer with moderate 

polyhedral aggregates, 5 to 25 mm in size. Approximately 

40% sub-rounded and sub-angular coarse fragments 5 to 

20 mm in size.  Root growth classed as ‘few’ to 

‘common’. 

 

Soil Surface Description:  

Surface crust evident. Approximately 20% 

coarse fragments at surface. 

 

Vegetation:  

Sparse Acacia sp., Maireana sp. and 

Atriplex sp. 
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3.1.4.6 Mt Percy Rehabilitated Area (MP 27) 

Location: Mt Percy 27 Rehabilitation rating:  Moderate  

Landform: Flat area Co ordinates: 0354272 mE 6599779 mN 

 

 

 

 

 

 

 

 

 

             
           
              Plate 28: Vegetation at MP 27 

Table 52: Soil physical characteristics for MP 27 

1. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for root growth scoring categories. 
2. See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 

Table 53: Soil chemical characteristics for MP 27  

Depth 
Interval (cm) 

Soil pH 

(H2O) 

EC 

(dS/m) 
Organic 

Carbon (%) 

Plant-available Nutrients (mg/kg) Exchangeable Cations (meq/100g) 

NO3
- NH4

+ P K S Ca  K  Mg  Na  

0 to 5 8 8.76 0.29 <1 39 2 319 2696 - - - - 

10 to 20 8.4 8.54 0.29 <1 18 2 184 1370 - - - - 

Depth 
Interval 

(cm) 

H Material 
Description Soil Structure Root 

Score 1. 

Particle Size Distribution  
( % of <2mm fraction) Texture 

(of <2mm 
fraction) 

Coarse 
Fragments 

(%>2mm) 

Emerson 
Test 

Class 2 

MOR 
(kPa) Coarse 

sand 
Fine 
sand Silt Clay 

0 to 5 Oxide Predominantly single grained 0-1 - - - - Sandy clay 
loam 29.6 2 122.2 

10 to 20 Oxide Predominantly single grained 0-1 - - - - Sandy clay 
loam -  -   - 

Profile Description: 

0 – 20 cm: Oxide, with predominantly single grained 

structure. Approximately 30% sub-angular coarse 

fragments 5 to 50 mm in size.  Nil to ‘few’ roots were 

observed. 

 

Soil Surface Description:  

Surface crust and approximately 20% coarse 

fragments present at surface.  

 

Vegetation:  

Scattered Atriplex sp.  
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3.2 Soil physical properties 

 

3.2.1 Site and material description summary 

 

3.2.1.1 Mt Percy TSF 

 

The surface of the Mt Percy TSF batters are covered with a variety of materials and, as a result, have 

inconsistent rehabilitation.  The surface (0 – 20 cm) of the lower batter, particularly on the southern, 

western and eastern sides of the TSF consists of a lateritic soil material, while the upper batters have a 

pale brown to white oxide material as a surface medium.  The sites classified as having ‘good’ 

rehabilitation, i.e. those sites with relatively good vegetation growth and low erosion, were typically located 

within the lower, lateritic batter, with the majority of sites on the upper oxide batters having poor plant 

growth and higher levels of erosion (classed as ‘poor’ rehabilitation sites).   

 

3.2.1.2 Sir John Pit 

 

The Sir John Pit has been partially in-filled with a mix of tailings and oxide material .  The surface has been 

ripped and some sparse halophytic vegetation is evident .  Erosion, in the form of ‘piping’ and tunnels were 

observed through the tailings mass. 

 

3.2.1.3 Waste Rock Landforms 

 

Rehabilitation classed as ‘good’ was observed on slopes of the Sir John and Mystery waste rock 

landforms.  A lateritic soil material has been used as a surface rehabilitation medium on the slopes of these 

landforms.  The depth of the lateritic material is unknown.   

 

Vegetation growth on the batters of the Union Club waste rock landform was relatively poor, and these 

slopes commonly exhibited evidence of erosion.  A mixture of oxide materials was observed at the surface, 

typified by a pale red oxide overlying a pale brown oxide material within the top 20cm.  

 

3.2.1.4 Miscellaneous Rehabilitation Areas 

 

Within the flat areas of rehabilitation at the historic Mill site, relatively good vegetation growth was generally 

observed.  In this area, the surface soils (to 20cm depth) comprise a mix of red topsoil, oxide and ripped 

road base material.  At the rehabilitated ROM pad sites, located on the berms and batter slopes, the 

surface was dominated by oxide material, plant growth was generally poor and substantial erosion was 

evident.  The flat rehabilitated area between the Mystery and Sir John waste rock landforms exhibited 

moderate plant growth, and had a pale oxide material present at the surface. 
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There were distinct differences in the growth of vegetation noted within each of the areas at Mt Percy.  In 

the following sections of this report, the results and discussion are based, where applicable, on a 

comparison between ‘good’, ‘moderate’ and ‘poor’ rehabilitation, which has been determined from the 

visual assessment of vegetation growth and surface erosion at each site. 

 

3.2.2 Soil texture 

 

Soil texture describes the proportions of sand, silt and clay (the particle size distribution) within a soil.  The 

particle size distribution and resulting textural class of soils is an important factor influencing most physical 

and many chemical and biological properties.  Soil structure, water holding capacity, hydraulic conductivity, 

soil strength, fertility, erodibility and susceptibility to compaction are some of the factors closely linked to 

soil texture.   

 

3.2.2.1 Mt Percy TSF 

 

Areas of ‘good’ rehabilitation on the batters of the Mt Percy TSF generally occurred on the sandy clay loam 

to clay loam textured, lateritic soils of the lower batter.  The upper batters, which typically comprised oxide 

material of silty loam to clay loam sandy texture, exhibited poor vegetation growth and high levels of 

erosion (Table 54).  The particle size distribution of the soils from the ‘good’ and ‘poor’ areas of 

rehabilitation indicates that the soils from the ‘poor’ areas typically had a finer texture (i.e. greater 

proportion of silt and clay sized particles) than the ‘good’ rehabilitation sites (Figure 3).  Coarse fragment 

(>2mm) content varied substantially in the surface materials, particularly at the ‘good’ rehabilitation sites.  

On average, the amount of coarse material present was comparable between the ‘good’ and ‘poor’ areas 

(Figure 4). 

 

3.2.2.2 Sir John Pit 

 

At the Sir John Pit, the texture of the in-fill material ranged from a silty loam to sandy clay loam (Table 54).  

In general, the soil fraction (< 2 mm fraction) was dominated by fine sand and silt sized particles (Figure 3).  

Coarse fragment content, as would be expected, was relatively low and confined to oxide or waste rock 

materials mixed with the tailings mass (Figure 4).   

 

3.2.2.3 Waste Rock Landforms 

 

The soil texture of the surface sampling interval at the ‘good’ rehabilitation sites on the waste rock 

landforms tended to be a sandy loam textured lateritic soil, while the ‘poor’ rehabilitation sites typically had 
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a slightly finer, sandy clay loam texture (Table 54).  Examination of particle size distribution confirms a 

higher amount of clay and silt sized particles to be present in the ‘poor’ rehabilitation soils (Figure 3).   

 

The coarse fragment content was, on average, greater in the surface materials at the ‘good’ rehabilitation 

sites when compared to the ‘poor’ rehabilitation sites, with the percentage coarse material averaging 69.9 

and 59.6 % respectively (Figure 4). 

 

3.2.2.4 Miscellaneous Rehabilitation Areas 

 

For the ‘good’ rehabilitation sites located within the historic Mill area, the surface soil was classed as a 

sandy clay loam, while the ‘poor’ rehabilitation on the ROM pad was classed a silty clay loam to silty clay 

(Table 54).  The rehabilitated area classed as ‘moderate’, located on a flat area between the Mystery and 

Sir John waste rock landforms, had surface material that was classed a sandy clay loam.  Examination of 

the particle size distribution of surface soils from these sites indicates that the ‘good’ rehabilitation areas 

are typically located on soils with a lower clay and silt content when compared to the soils of the ‘poor’ 

rehabilitation areas (Figure 3).  The ‘good’ and ‘poor’ rehabilitation sites had  comparable coarse fraction 

with averages of 58.4 and 50.5 % respectively, while the ‘moderate’ rehabilitation area had comparatively 

low average of 29.6 % coarse material (Figure 4). 

 

3.2.3 Soil structure 

 

Soil structure describes the arrangement of solid particles and void space in a soil.  It is an important factor 

influencing the ability of soil to support plant growth, store and transmit water and resist erosional 

processes.  A well-structured soil is one with a range of different sized aggregates, with component 

particles bound together to give a range of pore sizes facilitating root growth and the transfer of air and 

water.  

 

Soil structure can be influenced by the particle size distribution, chemical composition and organic matter 

content of a soil, and is often affected by root growth, vehicle compaction, and with respect to 

reconstructed soil profiles, the methods of soil handling and deposition.  When a soil material is disturbed, 

the breakdown of aggregates into primary particles can lead to structural decline (Needham et al. 1998).  

This can result in hard-setting and crusting at the soil surface and a ‘massive’ soil structure at depth, 

potentially reducing the ability of seeds to germinate, roots to penetrate the soil matrix and water to 

infiltrate to the root zone.   
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3.2.3.1 Mt Percy TSF 

 

Soil structure below the surface crust was predominantly single grained with a loose consistence at both 

‘good’ and ‘poor’ rehabilitation sites on the Mt Percy TSF batters (Table 54).  Surface crusting was typically 

more defined within the ‘poor’ rehabilitation areas with oxide material present at the surface.  Where 

present, aggregates were typically polyhedral in shape with a weak consistence.   

 

3.2.3.2 Sir John Pit 

 

All tailings and oxide in-fill materials from the surface of Sir John Pit had a predominantly massive structure 

which could be broken apart into large blocky fragments (Table 54).   

 

3.2.3.3 Waste Rock Landforms 

 

Soil structure below the surface crust on the waste rock landforms was predominantly single grained with a 

loose consistence in both ‘good’ and ‘poor’ rehabilitation areas (Table 54).  When present, aggregates 

were polyhedral in shape with a weak to moderate consistence.   

 

3.2.3.4 Miscellaneous Rehabilitation Areas 

 

Sampling sites classed as ‘good’ rehabilitation in the Mill area typically had a single grained structure with 

loose consistence, while poor rehabilitation at the ROM pad site exhibited a more defined surface crust 

with polyhedral aggregates and a weak to moderate consistence (Table 54).  The flat area of rehabilitation, 

classed as ‘moderate’ was singled grained with a loose consistence below a crusted surface (Table 54).   

 

3.2.4 Structural stability 

 

The structural stability of a soil and its susceptibility to structural decline is complex and depends on the net 

effect of a number of properties, including the amount and type of clay present, organic matter content, soil 

chemistry and the nature of disturbance.  Soil aggregates that slake and disperse indicate a weak soil 

structure that is easily degraded.  These soils should be seen as potentially problematic when used for the 

reconstruction of soil profiles for rehabilitation, particularly if left exposed at the surface. 

 

The Emerson Aggregate Test identifies the potential slaking and dispersive properties of soil aggregates.  

The dispersion test identifies the properties of the soil materials under a worst case scenario, where severe 

stress is applied to the soil material.  Generally, samples allocated into Emerson Classes 1 and 2 are those 

most likely to exhibit dispersive properties and therefore be the most problematic. 
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3.2.4.1 Mt Percy TSF 

 

Surface soils from areas of ‘good’ rehabilitation on the Mt Percy TSF batters consistently reported an 

Emerson Class of 4, with no dispersion observed and carbonates present (Table 54).  These materials are 

considered relatively stable.  The ‘poor’ rehabilitation sites at Mt Percy TSF reported surface soils with 

Emerson Classes between 2 and 6, with Class 2 being most commonly observed (Table 54).  An Emerson 

Class of 2 suggests this material is dispersive and has a high potential erodibility when deposited on 

slopes.  Increased levels of rill and gully erosion were evident within these areas.    

 

The exchangeable sodium percentages (ESP) of sampled materials from the TSF batters were relatively 

consistent with the Emerson Test results.  An ESP above 6 %, as was the case for the ‘poor’ rehabilitation 

sites, suggests a material is sodic and has an increase potential to exhibit clay dispersion (see Section 

3.3.5 of this report for further details).   

 

3.2.4.2 Sir John Pit 

 

Surface in-fill materials from the Sir John Pit typically reported an Emerson Class of 4 which would suggest 

they are not dispersive, contain carbonates and have a relatively stable structure (Table 54).  These 

Emerson Test results are relatively consistent with the ESP values which suggest the majority of the 

surface in-fill materials are non-sodic (see Section 3.3.5 in this report).   

 

3.2.4.3 Waste Rock Landforms 

 

The surface soils from areas of ‘good’ rehabilitation on waste rock landform batters consistently exhibited 

an Emerson Class of 4, indicating a relatively stable structure (Table 54).  Conversely, oxide soils from the 

‘poor’ rehabilitation sites on the Union Club waste rock landform typically reported an Emerson Class of 2, 

indicating a potential for clay dispersion and increased susceptibility to erosion, and may explain why gully 

and rill erosion was commonly observed within the poor rehabilitation sites.  Increased levels of rill and 

gully erosion were evident in the oxide of the Union Club waste rock landform compared to the other 

landforms.    

 

3.2.4.4 Miscellaneous Rehabilitation Areas 

 

Soils from the surface of both the ‘good’ and ‘poor’ rehabilitation sites, exhibited Emerson Class 4, 

indicating a relatively stable structure (Table 54).  The soils from the ‘moderate’ rehabilitation site on the 

flat area between the Mystery and Sir John waste rock landforms reported an Emerson Class of 2 

indicating a potential for clay dispersion upon saturation.   
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Table 54: Summary of landform, surface materials an d key characteristics of materials within Mt Percy study area.  Rehabilitation ratings of 

‘good’, ‘poor’ and ‘moderate’ are based visual obse rvations of vegetation growth and erosion made in t he field, relative to the Mt 

Percy / KCGM study area. 

Landform Position 
Rehabilitation 

rating 
Depth 
(cm) 

Material 
Description Soil Structure 

Soil Texture 
(of <2mm 
fraction) 

Emerson Class 1. ESP (%) EC (dS/cm) 

Range Mode 
Frequency of 
mode value in 
tested material 

Mean SE Mean SE 

Mt Percy TSF  Batter 

Good 

0 to 5 Lateritic soil Predominantly 
single grained 

Sandy clay 
loam to clay 

loam 
4 4 2 of 2 3.3 2.7 0.43 0.27 

10 to 20 Lateritic soil Predominantly 
single grained 

Clay loam 
sandy - - - - - 1.31 0.93 

Poor 

0 to 5 Oxide Predominantly 
single grained 

Silty loam 2 to 6 2 3 of  7 8.6 1.2 8.03 1.24 

10 to 20 Oxide 
Predominantly 
single grained 

Clay loam 
sandy - - - - - 6.00 0.79 

  
            

Sir John Pit  
In-fill Flat n/a 

0 to 5 Tailings Massive Silty loam 2 to 4 4 4 of 5 3.8 2.3 8.83 0.32 

10 to 20 Tailings Massive Silty loam - - - - - 7.28 0.45 

40 to 50 Tailings Massive Sandy clay 
loam 

- - - - - 4.48 1.17 

90 to 100 Tailings Massive Sandy clay 
loam - - - 2.2 - 5.73 3.06 
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Landform Position 
Rehabilitation 

rating 
Depth 
(cm) 

Material 
Description Soil Structure 

Soil Texture 
(of <2mm 
fraction) 

Emerson Class 1. ESP (%) EC (dS/cm) 

Range Mode 
Frequency of 
mode value in 
tested material 

Mean SE Mean SE 

Waste Rock 
Landforms Slope 

Good 

0 to 5 Lateritic soil Predominantly 
single grained Sandy loam 4 4 2 of 2 3.3 0.9 0.98 0.68 

10 to 20 Lateritic soil Predominantly 
single grained Sandy loam - - - - - 0.61 0.12 

Poor 

0 to 5 Oxide Predominantly 
single grained 

Sandy clay 
loam 

2 to 4 2 2 of 3 2.8 - 1.98 0.77 

10 to 20 Oxide Predominantly 
single grained -  - - - - 2.96 0.98 

              

Miscellaneous 
Rehabilitation 

Areas 

Flat 
Good 
(Mill) 

0 to 5 Topsoil / 
oxide Single grained Sandy clay 

loam 4 4 3 of 3 3.3 0.9 5.54 1.39 

10 to 20 Topsoil / 
oxide 

Single grained Sandy clay 
loam 

- - - - - 4.34 1.75 

Berm and 
Batter 

Poor 
(ROM pad) 

0 to 5 Oxide 

Weak to 
moderate 
polyhedral 
aggregates 

Silty clay loam 
to silty clay 4 4 2 of 2 4.0 0.4 2.28 1.81 

10 to 20 Oxide 

Weak to 
moderate 
polyhedral 
aggregates 

Silty clay loam - - - - - 2.77 2.32 

Flat Moderate 

0 to 5 Oxide Single grained Sandy clay 
loam 2 2 1 of 1 - - 8.76 - 

10 to 20 Oxide Single grained 
Sandy clay 

loam - - - - - 8.54 - 

1.  See Appendix C in Section 11 of overarching Soil and Waste Characterisation report for Emerson Test class categories. 
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Figure 3  Particle size distribution of selected materials w ithin the Mt Percy study area 
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Figure 4  Average coarse fragment content (%) for m aterials in 0 to 5 cm depth interval, grouped (wher e applicable) into rehabilitation rating 

at a) Mt Percy TSF b) Sir John Pit c) Waste Rock La ndforms and d) Miscellaneous rehabilitation areas i n the Mt Percy study area.  Error bars 

represent standard error. 
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3.2.5 Soil strength 

 

A modified Modulus of Rupture (MOR) test was conducted on selected samples.  This test is a measure of 

soil strength and identifies the tendency of a soil to hard-set as a direct result of soil slaking and dispersion.  

A modulus of rupture of over 60 kPa has been described as the critical value for distinguishing potentially 

problematic soils in agricultural scenarios (Cochrane and Aylmore 1997).  Restricted root penetration into 

the soil matrix is a likely consequence of a high modulus of rupture.  In reconstructed soil profiles, materials 

normally deep within the profile that may have a high MOR can often be re-deposited closer to the surface, 

leading to germination / emergence and root penetration problems. 

 

As this test is conducted on reconstructed soil blocks composed of the < 2 mm soil fraction, it does not take 

into account the effect of gravel content or soil structure on soil strength, nor any degree of compaction that 

may be present in the field.  It does, however, provide insight into the potential for layers to hard-set and 

compact with repeated wetting and drying cycles, and the ability of roots to fracture the soil and penetrate 

crack faces. 

 

3.2.5.1 Mt Percy TSF 

 

Surface soil MOR values from the Mt Percy TSF batters differed significantly between the ‘good’ and ‘poor’ 

rehabilitation sites, with the ‘good’ rehabilitation soils consistently reporting MOR values which were well 

below the surface soils from the below that of the ‘poor’ rehabilitation sites (Figure 5).  This was evident in 

the field, with a strong surface crust present on the oxide materials in the areas of ‘poor’ rehabilitation.  

 

3.2.5.2 Sir John Pit 

 

Surface in-fill material from the Sir John Pit consistently reported MOR values which were above the critical 

value of 60 kPa, averaging 108.9 kPa in the 0 to 5 cm sample interval (Figure 5).   

 

3.2.5.3 Waste Rock Landforms 

 

Soil from the ‘good’ areas of rehabilitation on the batters of the waste rock landform batters (i.e. the 

Mystery and Sir John waste rock landforms), exhibited MOR values consistently below the critical value of 

60 kPa, averaging 22.4 kPa (Figure 5).  The ‘poor’ rehabilitation sites on the Union Club waste rock 

landform exhibited MOR values which were generally above 60 kPa, with an average of 65.8 kPa.   
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3.2.5.4 Miscellaneous Rehabilitation Areas 

 

All surface soils from within the miscellaneous rehabilitation areas exhibited MOR values above the critical 

value of 60kPa, with average values for the ‘good’, ‘poor’ and ‘moderate’ rehabilitation sites, being 119.2, 

118.6 and 122.2 kPa respectively (Figure 5).  As with other soils which exhibited high MOR values in the 

Mt Percy study area, the surface materials within the Miscellaneous rehabilitation sites exhibited 

substantial surface crusting.   

 

Areas of ‘poor’ rehabilitation within the Mount Percy study area typically had surface materials which 

exhibited MOR values above the critical value of 60 kPa. This was reflected in the field observations of 

surface crust and poor infiltration / surface erosion, which are likely to be contributing factors to the 

restricted plant growth in these areas, particularly on the sloped rehabilitation areas. 
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Figure 5: Average modulus of rupture (kPa) for mate rials in 0 to 5 cm depth interval, grouped (where a pplicable) into rehabilitation rating at 

a) Mt Percy TSF b) Sir John Pit c) Waste Rock Landf orms and d) Miscellaneous rehabilitation areas in t he Mt Percy study area.  Error bars 

represent standard error.  Red line indicates poten tial restrictions to plant and root development (Co chrane and Aylmore 1997) 
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3.2.6 Root growth 

 

3.2.6.1 Mt Percy TSF 

 

Root growth within the surface 20cm of the ‘good’ rehabilitation sites on the Mt Percy TSF batters was 

variable, with abundance classes between 0 and 3 observed (based on Australian Soil and Land Survey 

classification; McDonald et al. 1998).  The variation in root abundance was strongly correlated to the 

proximity of plants at the sampling sites.   

 

Due to the sparse vegetation at the majority of the ‘poor’ rehabilitation sites, roots were typically absent 

(Root score of 0) from the top 20cm.   

 

3.2.6.2 Sir John Pit 

 

There were no roots observed in the Sir John Pit in-fill, which would expected with very sparse vegetation 

growth in this area.   

 

3.2.6.3 Waste Rock Landforms 

 

Root abundance within the ‘good’ and ‘poor’ areas of rehabilitation on the waste rock landforms was 

correlated with the amount of vegetation present.  Consequently, root abundance on the Mystery and Sir 

John waste rock landforms ranged from ‘common’ to ‘many’ based on Australian Soil and Land Survey 

classification (McDonald et al. 1998).  At the ‘poor’ rehabilitation sites on the Union Club waste rock 

landform, ‘nil’ to ‘few’ roots were generally recorded.  

 

3.2.6.4 Miscellaneous Rehabilitation Areas 

 

Root growth observations varied significantly within the Miscellaneous rehabilitation areas.  Differences in 

root abundance in the surface soils were correlated to the proximity of sampling site to plants.  
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3.3 Soil chemical properties 

 

3.3.1 Soil pH 

 

The soil pH gives a measure of the soil acidity or alkalinity.  The ideal pH range for plant growth of most 

agricultural species is considered to be between 5.0 and 7.5 (Moore 1998).  Outside this range, the plant-

availability of some nutrients is affected, while various metal toxicities (e.g. Al and Mn) can become limiting 

at low pH.  For native species, which are known to be tolerant of wider ranges in soil pH, preferred pH 

ranges are best inferred from the soil in which they are observed to occur.  In native soils that were 

surveyed within the proposed Northern and North-western Waste landform footprints at the KCGM 

operations (see Section 5 of overarching Soil and Waste Characterisation report), soils were typically 

considered moderately alkaline.  

 

3.3.1.1 Mt Percy TSF 

 

The pH of surface soils on the Mt Percy TSF batters ranged from neutral to strongly alkaline and, on 

average, tended to be more alkaline in the ‘good’ rehabilitation than the ‘poor’ rehabilitation areas.  The 

‘good’ rehabilitation soil pH ranged from moderately (pH 8 to 9) to strongly (pH > 9) alkaline (van Gool et al. 

2005) and was relatively consistent within the two sampling depth intervals (Figure 6).  The ‘poor’ 

rehabilitation soils ranged from neutral (pH 7 to 8) to moderately alkaline, and were also consistent 

throughout the surface 20cm (Figure 6).   

 

3.3.1.2 Sir John Pit 

 

The pH of in-fill material at the Sir John Pit typically reported moderately alkaline pH values, with a slight 

increase in alkalinity with depth (Figure 6).  Theses pH values are comparative to those of the other soils 

within the Mt Percy study area. 

 

3.3.1.3 Waste Rock Landforms 

 

The pH of soil materials on the waste rock landforms was consistently classed as moderately alkaline, and 

similarly to the Mt Percy TSF batter soils, the ‘good’ rehabilitation lateritic soils generally had a slightly 

higher pH than the ‘poor’ rehabilitation oxide materials (Figure 6).   

 

 

 

 

 



KCGM                Soil and waste characterisation, Section 8 – Mt Percy 

 

56 

3.3.1.4 Miscellaneous Rehabilitation Areas 

 

The soil pH of surface materials within the Miscellaneous rehabilitation areas was consistently classed as 

moderately alkaline with no distinct differences in soil pH between the ‘good’, ‘poor’ and ‘moderate’ 

rehabilitation areas (Figure 6).   
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Figure 6: Average soil pH (H2O) for various materia ls, grouped (where applicable) into rehabilitation rating at a) Mt Percy TSF b) Sir John Pit c) 

Waste Rock Landforms and d) Miscellaneous rehabilit ation areas in the Mt Percy study area.  Error bars  represent standard error. 
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3.3.2 Electrical conductivity 

 

Electrical conductivity (EC) is a measurement of the soluble salts in soils or water.  Soil salinity results from 

natural processes of landscape evolution, hydrological processes and rainfall (Hunt and Gilkes 1992).  In 

the Kalgoorlie region, natural groundwater occurring at shallow depths typically exhibits total dissolvable 

salt concentrations that are equivalent to EC values ranging between 31.3 and 313 dS/m (Peter Clifton and 

Associates, 2008) and therefore it may be expected that subsurface soil materials from KCGM operations 

will be highly saline. 

 

3.3.2.1 Mt Percy TSF 

 

The surface soils from the batters of the Mt Percy TSF exhibited a range of salinity classes, with non-saline 

to ‘extremely saline’ soils identified ( 

Table 55).  The ‘good’ rehabilitation areas had significantly lower EC values than the ‘poor’ rehabilitation 

sites (Figure 7).  There appeared to be no apparent difference in EC between the sample depths in the top 

20cm.   

 

The high salinity of the oxide materials in the ‘poor’ rehabilitation areas compared to the lateritic soils of the 

‘good’ rehabilitation areas is likely to be a contributing factor to the restricted plant growth at the ‘poor’ 

sites.   

 

3.3.2.2 Sir John Pit 

 

Samples of the Sir John pit in-fill material were all considered ‘extremely saline’ ( 

Table 55).  Salinity of the materials tended to be highest at the 0 to 5 cm depth interval (average EC of 

8.83) and decreased with depth (Figure 7), reflecting accumulation of salts at the surface vie capillary rise.   

 

3.3.2.3 Waste Rock Landforms 

 

Surface soils from the batters of the waste rock landforms ranged from ‘slightly’ to ‘extremely saline’ ( 

Table 55), with materials from the ‘good’ rehabilitation sites generally reporting lower EC values than those 

from the ‘poor’ rehabilitation sites (Figure 7).   The high EC values measured for the oxide material at the 

‘poor’ rehabilitation sites may be a contributing factor to the restricted plant growth at these sites.   

 

3.3.2.4 Miscellaneous Rehabilitation Areas 

 

There was wide range in salinity values reported for the surface soils within the Miscellaneous 

rehabilitation areas, with ‘slightly’ to ‘extremely saline’ salinity classes recorded ( 
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Table 55).  There appeared to be no apparent difference in salinity between the surface soils at the ‘good’ 

and ‘poor’ rehabilitation sites (Figure 7).  The high EC values exhibited at the ‘good’ and ‘moderate’ 

rehabilitation in the Miscellaneous areas were comparable to those of the ‘poor’ rehabilitation sites on the 

batters of the Mt Percy TSF which suggests that salinity alone is not the sole cause of poor vegetation 

growth at the TSF.   

 

Table 55  Average electrical conductivity and salinity class of surface materials within the Mt Percy 

study area.  EC is expressed as an average value. 

Study area Rehabilitation 
rating 

Depth 
(cm) Description Field Texture EC 

(dS/cm) Salinity Class 

Mt Percy TSF 

Good 
0 to 5 Topsoil/ oxide 

Sandy clay loam 
to clay loam 0.43 

Non-saline to 
extremely saline 

10 to 20 Topsoil/ oxide Clay loam 
sandy 1.31 Moderately saline 

to extremely saline 

Poor 
0 to 5 Topsoil/ oxide Silty loam 8.03 Extremely saline 

10 to 20 Topsoil/ oxide Clay loam 
sandy 6.00 Extremely saline 

       

Sir John Pit In-
fill 

n/a 

0 to 5 Tailings Silty loam 8.83 Extremely saline 

10 to 20 Tailings - 7.28 Extremely saline 

40 to 50 Tailings Sandy clay loam 4.48 Extremely saline 

90 to 
100 Tailings - 5.73 Extremely saline 

       

Waste Rock 
Landforms 

Good 
(Sir John, 
Mystery) 

0 to 5 Lateritic topsoil/ 
topsoil Sandy loam 0.98 Slightly  to 

extremely saline 

10 to 20 Lateritic topsoil/ 
topsoil - 0.62 Moderately to 

extremely saline 

Poor 
(Union Club) 

0 to 5 Topsoil/ oxide Sandy clay loam 1.99 Extremely saline 

10 to 20 Topsoil/ oxide - 2.97 Extremely saline 

       

Miscellaneous 
Rehabilitation 

Areas 

Good  
(Mill) 

0 to 5 Topsoil/ oxide Sandy clay loam 5.54 Extremely saline 

10 to 20 Topsoil/ oxide - 4.35 Extremely saline 

Poor  
(ROM pad) 

0 to 5 Topsoil/ oxide Silty clay loam 
to silty clay 2.29 Slightly to 

extremely saline 

10 to 20 Topsoil/ oxide - 2.774 Extremely saline 

Moderate 
(Flats) 

0 to 5 Oxide Sandy clay loam 8.760 Extremely saline 

10 to 20 Oxide - 8.548 Extremely saline 
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Figure 7: Average soil electrical conductivity (dS/ m) for various materials, grouped (where applicable ) into rehabilitation rating at a) Mt Percy 

TSF b) Sir John Pit c) Waste Rock Landforms and d) Miscellaneous rehabilitation areas in the Mt Percy study area.  Error bars 

represent standard error. 
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3.3.3 Soil organic matter 

 

The organic matter content of soil is an important factor influencing many physical, chemical and biological 

soil characteristics.  Directly derived from plants and animals, its functions in soil include supporting the 

micro and macro fauna and flora populations in the soil, increasing the water retention capacity, buffering 

pH and improving soil structure.  The organic matter content of the soils within the study area was 

determined as a measure of the soil organic carbon percentage.   

 

3.3.3.1 Mt Percy TSF 

 

All surface soil materials from the batters of the Mt Percy TSF exhibited organic matter contents 

considered to be low (< 1 %) according to Purdie (1998) (Figure 8), with no apparent difference in soil  

organic carbon for materials from the ‘good’ and ‘poor’ rehabilitation sites. 

 

3.3.3.2 Sir John Pit  

 

As would be expected, the in-fill materials from the Sir John pit had low (<1 %) organic carbon contents, 

(Figure 8).   

 

3.3.3.3 Waste Rock Landforms 

 

All surface soil materials from the batters of the waste rock landforms exhibited organic matter contents 

considered to be low (< 1 %) according to Purdie (1998) (Figure 8), with no apparent difference in soil  

organic carbon for materials from the ‘good’ and ‘poor’ rehabilitation sites. 

 

3.3.3.4 Miscellaneous Rehabilitation Areas 

 

All surface soils within the Miscellaneous rehabilitation areas had low organic matter contents (Figure 8).  

There was no apparent difference in soil organic carbon between the ‘good’, ‘poor’ and ‘moderate’ 

rehabilitation areas.  
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Figure 8  Average soil organic carbon (%) for vario us materials, grouped (where applicable) into rehab ilitation rating at a) Mt Percy TSF b) Sir 

John Pit c) Waste Rock Landforms and d) Miscellaneo us rehabilitation areas in the Mt Percy study area.   Error bars represent standard error 
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3.3.4 Exchangeable cations  

 

Exchangeable cations, held on clay surfaces and within organic matter are an important source of soil 

fertility and can influence the physical properties of soil.  Generally, if cations such as Ca2+, Mg2+ and K+ 

are dominant on the clay exchange surfaces, the soil will typically display increased physical structure and 

stability, leading to increased aeration, drainage and root growth (Moore, 1998).  The effective cation 

exchange capacity (eCEC) is an estimate of the cation exchange capacity, calculated by summing the 

individual exchangeable cation concentrations.   

 

3.3.4.1 Mt Percy TSF 

 

The cation exchange capacity of surface soils from the Mt Percy TSF batters ranged from low to moderate 

(Hazelton and Murphy 2007) and was typically higher in soils from ‘good’ rehabilitation than those from the 

‘poor’ rehabilitation with average eCECs of 17.43 and 11.15 meq/100g respectively (Table 56).   

 

3.3.4.2 Sir John Pit In-fill 

 

The Sir John Pit in-fill materials were considered to have moderate to high eCEC values (Table 56).  The 

eCEC of the 0 to 5 cm sampling interval average 31.4 meq/100g, whilst in the 90 to 100 cm sampling depth 

interval, an average eCEC value of 18.6 was reported.   

 

3.3.4.3 Waste Rock Landforms 

 

Surface soils from the waste rock landform batters generally reported moderate eCEC values in the 0 to 5 

cm sample depth interval (Table 56).  There appeared to be no apparent difference in eCEC between the 

‘good’ and ‘poor’ rehabilitation areas.   

 

3.3.4.4 Miscellaneous Rehabilitation Areas 

 

Surface soils from the Miscellaneous rehabilitation areas exhibited low to moderate eCEC values within the 

0 to 5 cm sampling interval (Table 56).  Again, there appeared to be no apparent difference in eCEC 

between the ‘good’, ‘moderate’ and ‘poor’ rehabilitation areas.   
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Table 56  Average exchangeable cations and effective cation excha nge capacity (eCEC) of surface 

materials within rehabilitated landforms of the Mt Percy stud y area.  SE refers to standard error. 

Landform 
Rehabilitation 

Rating 
Depth 
(cm) 

Ca  
(mg/kg) 

K  
(mg/kg) 

Mg  
(mg/kg) 

Na  
(mg/kg) 

eCEC 
(meq/100g) 

Mean SE Mean SE Mean  SE Mean  SE Mean SE 

TSF 
Good 0 to 5 13.29 0.61 1.11 0.14 2.46 0.07 0.56 0.46 17.43 0.21 

Poor 0 to 5 7.01 2.21 0.27 0.10 2.94 0.24 0.92 0.16 11.15 2.60 

                          

Sir John Pit 
In-fill n/a 

0 to 5 28.48 7.34 0.11 0.04 1.97 0.65 0.825 0.35 31.39 6.49 

90 to 100 16.48 - 0.06 - 1.64 - 0.4 - 18.58 - 

                          

Waste  Rock 
Landform 

Good 
(Sir John/ 
Mystery) 

0 to 5 11.09 0.89 0.4 - 2.17 0.04 0.48 0.16 14.14 1.08 

Poor 
(Union Club) 0 to 5 10.88 - 0.47 - 1.64 - 0.37 - 13.36 - 

                          

Miscellaneous 
Rehabilitation 

Areas 

Good  
(Mill) 0 to 5 12.21 1.11 0.11 0.05 1.74 0.18 0.49 0.17 14.55 1.51 

Poor  
(ROM pad) 0 to 5 8.58 1.01 0.23 0.06 2.64 0.02 0.48 0.08 11.93 1.01 

Moderate 
(Flats) 

0 to 5 - - - - - - - - - - 

 

 

3.3.5 Exchangeable sodium percentage (ESP) 

 

The exchangeable sodium percentage (ESP) describes the sodium fraction of the exchangeable cations 

held on soil surfaces.  If sodium cations (Na+) are dominant on exchange surfaces (determined by 

calculating the ESP), and exceed more than 6 % of the total exchangeable cations, then the soil is 

considered to be sodic, which can lead to poor physical properties in clay rich soils, particularly clay 

dispersion, hard-setting and increased erodibility.  If the ESP exceeds more than 15 %, then the soil is 

considered to be highly sodic (Moore, 1998).  For soil with high ESP values, high electrical conductivity can 

reduce the dispersive effects of high sodicity.   

 

3.3.5.1 Mt Percy TSF 

 

The surface soils from the Mt Percy TSF batters, exhibited ESP values which ranged from non sodic to 

highly sodic.  The lateritic soils from the ‘good’ rehabilitation areas had an average ESP of 3.3 %, which 

was lower than the average value of 8.6 % measured for the oxide materials at the surface of the ‘poor’ 

rehabilitation sites.  
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The sodicity and associated structural instability (Section 3.2.4 of this report) of the oxide at the ‘poor’ 

rehabilitation sites is demonstrated by the substantial surface crust, rills and gullies on the TSF batters in 

these areas (Table 57).   

 

3.3.5.2 Sir John Pit  

 

A wide range of ESP values were exhibited in the Sir John Pit in-fill material, ranging from 0.8 % (non-

sodic) to 10.5 % (sodic) (Table 57).   

 

3.3.5.3 Waste Rock Landforms 

 

All surface soil materials from the batters of the waste rock landforms exhibited ESP values considered to 

be non sodic in the 0 to 5 cm sample depth interval (Table 57).  There was no apparent difference in soil 

ESP between the ‘good ‘and ‘poor’ rehabilitation areas. 

 

3.3.5.4 Miscellaneous Rehabilitation Areas 

 

All materials within the Miscellaneous sites had ESP values which were considered non sodic in the 0 to 5 

cm depth (Table 57).  Again, there was no apparent difference in soil ESP between the ‘good ‘and ‘poor’ 

rehabilitation areas. 

 

Table 57  Average exchangeable sodium percentage (ESP), electr ical conductivity (EC) and clay 

content of surface materials within the Mt Percy study are a.  SE refers to standard error. 

Landform Rehabilitation 
Rating Depth (cm) 

ESP (%) EC (dS/m) Clay (%) 

Mean SE Mean SE Mean SE 

Mt Percy TSF 
Good 0 to 5 3.3 2.7 0.43 0.27 22.3 4.2 

Poor 0 to 5 8.6 1.2 8.03 1.24 13.7 5.0 

         
Sir John Pit  In-

fill n/a 
0 to 5 3.8 2.3 8.83 0.32 10.9 2.4 

90 to 100 2.1 - 5.73 3.05 4.9 - 

         
Waste Rock 
Landforms 

Good 0 to 5 3.3 0.9 0.98 0.68 17.0 0.3 

Poor 0 to 5 2.8 - 1.99 0.77 22.5 - 

         

Miscellaneous 
Rehabilitation 

Areas 

Good (Mill) 0 to 5 3.3 0.9 5.54 1.39 14.9 5.2 
Poor (ROM 

pad) 
0 to 5 4.0 0.4 2.29 1.81 36.1 3.1 

Moderate 
(Flats) 0 to 5 - - 8.76 - - - 
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3.3.6 Soil macro-nutrients 

 

The most important macro-nutrients for plant growth are nitrogen (N), phosphorus (P), potassium (K), and 

sulphur (S).  These nutrients are largely derived from the soil mineral component and organic matter.  

While the definition of adequate levels of these nutrients are well known for agricultural plant species, 

relatively little information is available for the nutrient requirements of native species. 

 

3.3.6.1 Mt Percy TSF 

 

There was a wide range in the levels of plant-available nitrogen exhibited for surface soils on the Mt Percy 

TSF batters (Figure 9).  ‘Good’ rehabilitation soils tended to have significantly lower plant-available 

nitrogen when compared to the soils from the ‘poor’ rehabilitation, and was commonly classed as ‘low’ (< 8 

mg/kg), particularly within the 0 to 5 cm sample interval.  The ‘poor’ rehabilitation soils had relatively high 

plant-available nitrogen levels which averaged 118 and 83 mg/kg in the 0 to 5 and 10 to 20 cm depth 

intervals respectively.   

 

Plant-available phosphorus values were variable, but were generally considered ‘low’ ( < 12 mg/kg) within 

the soils from both the ‘good’ and ‘poor’ rehabilitation areas (Figure 10). 

 

With the exception of soils from the 0 to 5 cm sampling interval in the ‘good’ rehabilitation areas, all surface 

soils reported similar values for plant-available potassium (Figure 11).  The 0 to 5 cm depth interval in the 

‘good’ rehabilitation areas had relatively high potassium values which averaged 627.5 mg/kg. 

 

Plant-available sulphur values were variable, but generally lower in the ‘good’ rehabilitation soils, with the 

oxide materials from the ‘poor’ rehabilitation areas reporting relatively high average values of 1110 and 754 

mg/kg for the 0 to 5 and 10 to 20 cm depth intervals respectively (Figure 12).   

 

Comparison of macro nutrients in the surface soils of the ‘good’ and ‘poor’ rehabilitation sites on the Mt 

Percy TSF batters suggest that there are no nutrients limiting plant growth at the ‘poor’ rehabilitation sites.   

 

3.3.6.2 Sir John Pit  

 

There was a wide range in plant-available nitrogen values measured for the Sir John Pit in-fill materials, 

ranging from 10 to 113 mg/kg (Figure 9).   

 

Plant-available phosphorus was consistently low in the in-fill material (Figure 10).  These phosphorus 

values were comparable to those measured for the soils sampled from the other rehabilitation areas. 
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Plant-available potassium in the in-fill samples averaged 212 and 184 mg/kg in the 0 to 5 and 40 to 50 cm 

sample depths respectively and was comparable to potassium values of materials in surrounding 

rehabilitation areas (Figure 11).   

 

Plant-available sulphur was relatively high in the Sir John Pit in-fill materials (Figure 12), with values 

averaging 1762 and 1255 in the 0 to 5 and 40 to 50 cm depth intervals respectively.  These values are 

comparable to those measured on some of the oxide materials within surrounding rehabilitated areas.   

 

3.3.6.3 Waste Rock Landforms 

 

As was the case for the Mt Percy TSF batter sites, plant-available nitrogen in the ‘good’ rehabilitation soils 

was lower than the levels in the ‘poor’ rehabilitation soils (Figure 9).   

 

The plant-available phosphorus of surface materials at both the ‘good’ and ‘poor’ rehabilitation sites were 

considered low (Figure 10).  There was no change in available phosphorus content with depth. 

 

Plant-available potassium in soils from the ‘good’ and ‘poor’ rehabilitation areas was comparable for all 

materials sampled from the waste rock landform batters (Figure 11).   

 

Plant-available sulphur varied substantially within surface soils on the waste rock landform batters with no 

apparent difference between ‘good’ and ‘poor’ rehabilitation soils, nor with sample depth (Figure 12). 

 

Comparison of macro nutrients in the soils from the ‘good’ and ‘poor’ rehabilitation sites on the waste rock 

landforms indicates that there are no limiting nutrients attributable to the sparse growth of vegetation at the 

‘poor ‘rehabilitation sites.   

 

3.3.6.4 Miscellaneous Rehabilitation Areas 

 

There was a wide range in plant-available nitrogen for the surface materials in the Miscellaneous 

rehabilitation areas (Figure 9).  In contrast to the other rehabilitation areas in the Mt Percy study area, the 

highest nitrogen levels were generally observed in the soils from the areas of ‘good’ rehabilitation. 

 

Plant-available phosphorus was low in all surface materials from the Miscellaneous rehabilitation areas 

(Figure 10).  There was no apparent change in available phosphorus content with depth. 
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There was no apparent difference in plant-available potassium levels between the different rehabilitation 

areas (Figure 11).  The highest available potassium content was observed in the 0 to 5 cm sampling 

interval of the ‘moderate’ rehabilitation area where a value of 319 mg/kg was reported.   

 

There was a wide range of plant-available sulphur contents observed in the materials from the 

Miscellaneous rehabilitation areas (Figure 12).  The 0 to 5 cm sample interval from the ‘moderate’ 

rehabilitation area exhibited the highest available sulphur value of 2696 mg/kg.  

 

Again, there appeared to be no distinct trends in macro nutrient contents which would explain the 

contrasting plant growth at the ‘good’, ‘poor’ and ‘moderate’ rehabilitation within the Miscellaneous areas.   
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Figure 9: Average plant-available nitrogen (NO 3
- and NH 4

+) for various materials, grouped (where applicable)  into rehabilitation rating at a) Mt 

Percy TSF b) Sir John Pit c) Waste Rock Landforms a nd d) Miscellaneous rehabilitation areas in the Mt Percy study area.  Error bars 

represent standard error. 
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Figure 10: Average plant-available phosphorus (mg/k g) for various materials, grouped (where applicable ) into rehabilitation rating at a) Mt 

Percy TSF b) Sir John Pit c) Waste Rock Landforms a nd d) Miscellaneous rehabilitation areas in the Mt Percy study area.  

Error bars represent standard error. 
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Figure 11: Average plant-available potassium (mg/kg ) for various materials, grouped (where applicable)  into rehabilitation rating at a) Mt 

Percy TSF b) Sir John Pit c) Waste Rock Landforms a nd d) Miscellaneous rehabilitation areas in the Mt Percy study area.  Error bars 

represent standard error. 
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Figure 12: Average plant-available sulphur (mg/kg) for various materials, grouped (where applicable) i nto rehabilitation rating at a) Mt Percy 

TSF b) Sir John Pit c) Waste Rock Landforms and d) Miscellaneous rehabilitation areas in the Mt Percy study area.  Error bars represent 

standard error. 
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3.3.7 Total metal concentrations 

 

Measurements of total metal concentrations of surface samples indicated that variable levels of As, Cd, Cr, 

Cu, Pb, Ni, Zn and Hg were present (Table 58).  All results were compared with ‘Ecological Investigation 

Levels’ (EILs) for soils (Department of Environment 2003).  The EILs are intended as a guide only, as 

higher EIL values may be acceptable for some metal concentrations, such as As, Cr, Cu, Ni, Pb and Zn, in 

areas where soils naturally have high background concentrations of these elements (Department of 

Environment, 2003).    

 

3.3.7.1 Mt Percy TSF 

 

Chromium exhibited the only total metal concentration within the surface soil materials on the Mt Percy 

TSF which was above it’s EIL of 50 mg/kg (Table 58).  The chromium levels recorded however are 

equivalent to those measured within the analogue soil and oxide materials at the KCGM Fimiston 

operations (see Section 5 of overarching Soil and Waste Characterisation report).  There did not appear to 

be any distinct difference in total metal concentrations between the ‘good’ and ‘poor’ rehabilitation sites.  

 

3.3.7.2 Sir John Pit in-fill 

 

The St John Pit in-fill material commonly exhibited values of arsenic, chromium, copper and nickel which 

were above their respective EIL’s.  Additionally, at the MP 3 site, mercury was reported at 3.3 mg/kg in the 

90 to 100 cm sampling depth interval, which is above its EIL of 1 mg/kg (Table 58).  Elevated metal 

concentrations are common within tailings materials due to the general high abundance of metals within 

ore bodies, and the related extraction processes.   

 

3.3.7.3 Waste Rock Landforms 

 

Chromium was the only metal with a concentration which was above it’s EIL in the surface soil materials 

sampled from the waste rock landform batters (Table 58).   Total metal values were generally consistent 

between the soils from the ‘good’ and ‘poor’ rehabilitation areas. 
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Table 58: Individual total metal values (mg/kg) for  selected samples from the Mt Percy study area.  LO R and EIL refer to limits of reporting and 

Ecological Investigation Level respectively.   

Area  Rehabilitation 
rating 

Site # Depth 
(cm) 

Description 
Arsenic Cadmium Chromium Copper Lead Nickel Zinc Mercury 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

Mt Percy 
TSF 

 Good MP 7  0-5 Oxide < 5 < 1 147 13 5 37 6 < 0.1 

 Poor MP 10 0-5 Oxide < 5 < 1 227 16 5 39 < 5 < 0.1 

             

Sir John Pit 
In-fill 

n/a  

MP 1 0-5 Tailings 5 < 1 364 34 5 157 40 < 0.1 

MP 2 0-5 Tailings 65 < 1 90 82 36 70 128 < 0.1 

MP 3 
0-5 Tailings 73 1 36 97 66 30 97 0.3 

90-100 Tailings 423 1 28 562 49 124 513 3.3 

MP 5 0-5 Tailings 77 1 11 103 74 20 81 0.3 

             

Waste Rock 
Landforms 

 

 Good 

MP 26 0-5 Lateritic topsoil < 5 < 1 171 12 5 39 6 < 0.1 

MP 22 0-5 Topsoil < 5 < 1 170 13 5 38 8 < 0.1 

 Poor MP 24 0-5 Topsoil/oxide < 5 < 1 335 18 6 52 16 < 0.1 

LOR 5 1 2 5 5 2 5 0.1 

EIL 20 3 50 60 300 60 200 1 

 
Note:  Values above the Ecological Investigation Levels (EIL) (DoE, 2003) are highlighted yellow 
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