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1. Introduction 

This report presents the results of the geotechnical and environmental study undertaken by Calibre at the proposed site 
 

The Camp is proposed to be located adjacent to the existing Bakers North Storage Facility (Location 5) on Giles Road, 
south of Great Northern Highway, as shown in Plate 1. The Camp comprises accommodation blocks, communal areas 
including messing and administration buildings, parking areas, and a sprayfield for effluent disposal. 

The design of the camp is ongoing and may change following the completion of this report. This report is based on the 
proposed design and location of the camp at the time of writing. 

Plate 1: Proposed Rhodes Ridge Camp Location 

 

2. Projects Objectives 

The objective of the geotechnical and environmental study as to assess the general subsurface conditions across the 
site, including the following: 

 Topsoil depth; 

 Soil type and structure for each material encountered; 

 Depth to drainage impeding layers; 

 Depth and flow direction of groundwater (based on Rio Tinto supplied information); 

 Soil infiltration rates and water holding capacity; 

 Saturated hydraulic conductivity (based on published information); 

 pH, electrical conductivity, cation exchange capacity and exchangeable sodium percentage of soils; and 

 Phosphorus retention and buffering index of soils. 
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5.2 Test Locations 
The test pit coordinates were recorded with a handheld GPS (typically accurate to ±5m) and are presented in Table 2. 

Samples were also collected from nearby existing borrow pits, as requested by Rio Tinto during the fieldwork. 

The approximate test locations are presented on Figure 1, and the approximate sampled locations from the borrow areas 
are shown on Figure 2. 

Table 2: Test Locations 

Test Location 

Easting 

(MGA94 Zone 50) 

Northing 

(MGA94 Zone 50) 

Termination Depth 

(m bgl) Reason for Termination 

RR-TPE01 731,138 7,437,035 0.6 Hard digging 

RR-TPE02 731,128 7,437,034 0.8 Hard digging 

RR-TPE03 731,130 7,437,043 0.4 Hard digging 

RR-TPG01 731,180 7,437,042 0.8 Hard digging 

RR-TPG02 731,198 7,437,036 0.5 Hard digging 

RR-BA1-01 N/A N/A Surface Sample N/A 

RR-BA2-01 N/A N/A Surface Sample N/A 

RR-BA2-02 N/A N/A Surface Sample N/A 

5.2.1 Test Pits 

Five (5) test pits were excavated utilising a Bobcat E55, 5 tonne tracked mini-excavator, supplied and operated by 
Mobecrete (engaged by Rio Tinto). 

Representative samples were collected from the test pits for 
laboratory testing. 

The test pit logs and photographs are presented in Appendix A. 

DCP testing was conducted adjacent to each test pit location in accordance with AS1289.6.3.2. The testing was 
conducted to a maximum of depth of 0.8m or shallower refusal. The DCP results are presented in Appendix B. 

5.2.2 Borrow Samples 

Three (3) samples were collected from nearby existing borrow areas, located approximately 5 km east, south-east of the 
proposed construction camp site. The samples were collected via hand sampling of the available material, including one 
(1) sample from the stockpile present on the southern end of BA1, and two (2) samples from the surficial disturbed 
material at BA2. 
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7. Site Conditions 

7.1 Location 
The proposed construction camp is located about 100m south of an existing laydown alongside Giles Road, 
approximately 80km west of Newman.  

The proposed camp location is relatively flat with small trees and bushes in the area.  

The existing laydown area (to the north of the proposed camp location) is slightly elevated (~0.5m above adjacent 
ground) with an open drain surrounding the laydown (~1m below adjacent ground). 

7.2 Regional Geology 
The underlying geology at the site is presented in the Newman Sheet (SF50-16) of the Geological Survey of Western 
Australia 1:250,000 scale Geological Series map. The site geology is presented on Figure 3 and is described as: 

 Qw: ALLUVIUM and COLLUVIUM: Red-brown sandy and clayey soil. 

7.3 Subsurface Conditions 
The subsurface conditions were identified according to: 

 AS1726-2017 Geotechnical Site Investigations; and 

 Australian Soil and Land Survey Handbook. 

AS1726-2017 Geotechnical Site Investigations 

The generalised subsurface conditions encountered during the investigation are summarised as: 

 ALLUVIUM: Sandy CLAY (CL): red-brown, clay is low plasticity, sand is fine to coarse grained, sub-rounded, 
between 0.5 and 1m thick, overlying, 

 CLAY Hardpan, with localised Gravelly Clayey SAND pockets. 

 

Australian Soil and Land Survey Handbook 

In accordance with the Australian Soil Classification system, the soil profile is considered a Kandosol classification. This 
B Horizon soil is characterised by a lack of strong texture with limited contrast between the A (topsoil) and B horizon. 
Clay content is also known to increase with depth, with kandosols generally being acidic in nature.  

7.4 Groundwater 
Groundwater was not encountered in any of the test pits.  

Groundwater data supplied by Rio Tinto (refer to Section 3) indicates that the groundwater level at the site is 
approximately 30 m below ground level (approximately RL 655 m AHD). The supplied data also indicates that the 
groundwater flows in an easterly direction, i.e. west to east.  

Borelog information supplied by Rio Tinto (Bore Reference: WB21BKN0010) suggested groundwater sits within a 
 horizon. Hydraulic conductivity for such aquifers can range between 5x10-6 m/s and 5x10-9m/s1.  

7.5 Surface Water  
They are no creeks or surface water bodies within proximity to the proposed construction camp, including the proposed 
sprayfield location. However, surface water may pond in low lying areas across the site due to the relatively low 
permeability of the soils encountered. 

 
1  https://structx.com/Soil_Properties_007.html 
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7.6 Public Drinking Water Source Area 
The proposed construction camp, including the sprayfield, is not located within a Public Drinking Water Source Area 
(PDWSA).  
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8. Geochemical Laboratory Test Results 

The following provides a summary of the soil assessment based on the geochemical laboratory test results. Tabulated 
results and laboratory test certificates are presented in Appendix D. 

8.1 Soil pH 
The pH values were recorded to be moderately acidic, with values noted to vary between 5.2 pH units and 5.6 pH units. 
There was no discernible difference between the shallow and deeper samples. 

8.2 Cation Exchange Capacity 
Cation Exchange Capacity (CEC) is a measure of a soils capacity to retain and exchange cations. This affects the 
buffering capacity of soil, nutrient availability, and soil stability.  

Testing showed CEC to range between 2.8meq/100g and 5.3meq/100g, which is a low CEC value for a clay soil. Again, 
there were no discernible difference between the shallow and deeper samples.   

8.2.1 Calcium/Magnesium Ratio 

If the calcium to magnesium ratio is less than 2:1, then this may indicate reduced soil stability. Results showed a Ca/Mg 
ratio between 1.7:1 and 2.2:1. 

8.3 Salinity and Exchangeable Sodium Percentage 
Salinity across the analysed samples, measured as Electrical Conductivity, ranged from 11µS/cm to 34µS/cm suggesting 
the soils are non-saline to slightly saline.  

Exchangeable Sodium Percentage (ESP) across the soil samples ranged from 2.7% to 3.1%, suggesting the soils are 
non-sodic. 

These results suggest the -  

8.4 Phosphorus Buffering Index and Phosphorus Retention Index 
Phosphorus Buffering Index (PBI) is an indication of a soils capacity to absorb and bind phosphorus (P). If a soil has a 
high PBI, then it will rapidly bind applied P, making it unavailable for plants to uptake or to be leached through the soil 
profile. PBI ranged between 65 and 130 indicating a very low to low PBI class.  

Phosphorus Retention Index (PRI) is a direct measure of a soil ability to fix P. PRI results ranged from 50 to 350 
suggesting the soils have a moderate ability to fix P.  

8.5 Soil Permeability  
Permeability testing on recovered undisturbed samples recorded permeabilities ranging between 5.17x10-07m/s and 
9.25x10-07m/s. This range of permeability is generally within the expected values for a clay soil and would not be deemed 
as free draining.  

8.6 Water Holding Capacity 
The water holding capacity, which is the ability of a soil to hold water, was calculated at 94.5mm. This was based on a 
root zone being within the top 63cm (average depth to restrictive layer) and based on available water of 1.5mm/cm depth 
for a clay soil.  
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9. Discussion 

9.1 Geotechnical Considerations 

9.1.1 Geotechnical Risks 

The following geotechnical risks have been identified during the investigation: 

 Drainage within and around the site must be adequately managed to prevent softening of the clayey soils; 

 Earthworks considerations including moisture conditioning and compaction of the clayey soils; 

 Design of foundations to consider the clayey soils and potential shrink-swell movements; and 

 Presence of hard/cemented layers at shallow depth which may result in shallow refusal excavation depths with small 
earthmoving equipment. 

9.1.2 Earthworks 

The earthworks at the site should be undertaken in accordance with the following Rio Tinto specifications: 

 SS-C101: Civil Earthworks and Drainage; and 

 SS-C103: Roads and Pavements. 

9.1.3 Borrow Material 

The samples collected from the borrow areas were assessed in accordance with SS-C101, against the criteria for Type A 
Select Fill, Type B  Common Fill and Unsealed Basecourse. The tabulated assessment is presented in Appendix E, 

with a summary of the outcomes presented in Table 5. 

This borrow material assessment is only preliminary due to the limited number of samples collected across the borrow 
areas.  Additional testing of potential borrow materials should be undertaken in accordance with SS-C101 to confirm 
suitability of the material prior to use. 

Table 5: Borrow Material Assessment 

Test Location Type A  Select Fill Type B  Common Fill Unsealed Basecourse 

RR-BA1-01 Compliant Compliant Marginal1 

RR-BA2-01 Compliant Compliant Non-Compliant 

RR-BA2-02 Compliant2 Compliant Non-Compliant 

Notes: 
1 the shrinkage product being lower than the specification requirements. This 
may increase the required maintenance if used on site. 
2Material considered Compliant however one sieve size is within 1% of the grading specification requirements. 

9.1.4 Permeability 

Laboratory soil permeability tests recorded permeabilities ranging between 1.11x 10-08m/s and 2.64x 10-09m/s for the 
remoulded samples and between 5.17x10-07m/s and 9.25x10-07m/s for the undisturbed samples.  

The low permeability of the soil may lead to water ponding around the site following major rainfall events. 
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9.2 Geochemical and Irrigation Considerations 
Laboratory testing has shown the soils to be moderately acidic, non-sodic and non-dispersive. PBI and PRI results 
suggest that there is a potential for applied P to move through the soil profile, however, the underlying clayey soils would 
limit the vertical movement of any potential leachate/irrigation water; and movement during surface water flow events 
could occur.  

The risk of irrigation has been assessed in general accordance with Water Quality Protection Notice 222 (WQPN22). In 
terms of the risk from irrigation, the sprayfield is not within proximity to any surface water bodies or wetlands, including 
creek lines. Additionally, there is a sufficient separation distance between the sprayfield and any underlying groundwater, 
with this distance being in excess of the required 2m separation distance. The sprayfield is also outside of any identified 
PDWSA. In accordance with Table 1 of WQPN22, the sprayfield would have a Low eutrophication risk, with a Risk 
Category of D.  

 

  

 
2  Irrigation with nutrient-rich wastewater, Water Quality Protection Notice 22, Department of Water, 2022 
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10. Limitations 

The information provided in this report is based on the data available at the time of assessment.  

The inherent uncertainty in the geotechnical findings presented herein must be recognised.  Variations to the ground 
conditions are likely and allowance must be made in the design and construction work for potential vertical and lateral 
variability in the extent of in-situ material conditions.  

As directed by Rio Tinto, the soil profile for the sprayfield was assessed from samples collected from ~50m to ~70m from 
the footprint of the sprayfield. Soil conditions have been extrapolated and variations may exist. 

Groundwater information has been provided by Rio Tinto. No hydrogeological investigation has been completed.  

It must be noted that the material conditions encountered in the geotechnical investigations represent the material 
conditions at the locations where the tests were undertaken and, as such, are an extremely small proportion of the 
proposed footprint. 

It is also important to note that some information detailed in this report has been collated from other sources. Calibre 
cannot be responsible for the veracity of this information.  

The material conditions within the project area may vary between any given assessed location.  Material conditions may 
also change or be modified as a result of anthropogenic events (e.g. construction, site contamination) and natural events 
(e.g. flooding, earthquakes, landslides, significant weather events). 

This report specifically excludes contaminated site assessment, acid sulfate soils, asbestiform minerals risk assessment, 
and detailed hydrological assessments. 
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Appendix A Test Pit Logs and Photographs 
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Appendix B DCP Results 
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Appendix C Geotechnical Laboratory Results 
  

































































Rhodes Ridge Construction Camp Geotechnical and Environmental Report 12 March 2024

COPP210911-REP-G-001 Rev B  

  
a

Appendix D Geochemical Laboratory Results 
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Appendix E Borrow Material Assessment 
















