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Soils and Geology

• Provide information on likely rehabilitation 
strategies and targets.

The Landform, Soils and Geology Investigation 
focused on those properties of soils in the project 
area that are important for soil management and 
rehabilitation during the project.  

It identified likely mitigation requirements 
to address any soil-based risks to 
rehabilitation success.  

It specifically considers soil properties affecting 
both stability and agronomic productivity, and 
broadly considers options for soil management 

What did we study 
and why?
Several soil studies for the project were 
undertaken by Landloch.

The study of soils within the proposed project area 
provided information on soils within the proposed 
project area, to:

• Guide planning of topsoil stripping and  
amendment

• Identify current site constraints to be 
addressed during rehabilitation works

• Identify the key remedial measures to be 
investigated prior to commencement of 
rehabilitation works
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and landscape rehabilitation to achieve 
sustainable and successful rehabilitation.  

Further details of the impact assessment are 
available in Chapter 9 of the EES:  Environmental 
and socioeconomic impact assessment.

The full report of the Landform, Geology and Soil 
Investigation is available as Appendix A001 of 
the EES. Other studies include: Geochemistry and 
Mineralogy Summary Report (Appendix A002), 
Geotechnical Assessment (Appendix A003), 
Glenaladale Starter Pit Preliminary Geotechnical 
Investigation (Appendix A004).

Related studies

Geochemistry and Mineralogy 
Summary Report

Geotechnical Assessment 

Glenaladale Starter Pit 
Preliminary Geotechnical 

Investigation 

Soils and Geology

Above: Site strata and water table.
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What did the study 
find?

Geology and geomorphology
The project area is basically a plateau with 
dissected margins and narrow creek valleys 
draining to rivers.  

There are wind deposited sand dunes on parts 
of the plateau surface. The soil layer is underlain 
by clay and gravel layers of the Haunted Hills 
formation. These are alluvial sediments and can 
have considerable spatial variation.  

Underlying the Haunted Hills layers is the 
Coongulmerang formation, which includes the 
ore to be mined.

The section through the site landform (on page 2) 
shows the various layers to depth, though the thin 
layer of soil is not shown.  

The Haunted Hills Formation layers will 
be excavated as overburden as mining 
exposes the ore.

The heavy black lines showing the planned depth 
of excavation, and the dashed line showing 
that the water table occurs well below the 
depth of mining.

Overburden geochemistry
Analysis of overburdens and tailings shows no 
exceedance of Health Investigation Levels for 
Arsenic, Beryllium, Cadmium, Chromium(6), 
Mercury, Lead, and Zinc. The assessment is called 
Health Investigation Levels A, as it considers levels 
that were developed for low density residential 
areas. (These are levels at which investigation is 
required, but action is not necessarily required 
unless the investigation indicates a need for it).

There is some exceedance of the health 
investigation level for Vanadium in naturally-
occurring materials.

Considering the relatively low density of proposed 
land use and the intent to cover excavated 
materials with a layer of topsoil, the levels of 
metals and metalloids are not of concern.

Soil management
Assessment of the soils present on the proposed 
project site gives a broad perspective of the site 
as it currently is, and how it could be modified to 
maximise rehabilitation success.

For the different rehabilitation domains or areas, 
the target vegetation is likely to have differing 
requirements for soil fertility.  For example, a 
native grassland is likely to require lower chemical 
fertility than a grazed pasture using exotic grass 
and legume species.  

Soil sampling, analysis, and controlled application 
of amendments and fertilisers can meet those 
differing requirements.
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productive, and their productivity could be 
greatly increased.  

In general, rehabilitation works will be more 
successful and reliable if vegetation is planted into 
soil that is of good quality.

As a result of downward leaching by infiltrated 
rainfall, podosols can accumulate iron oxides 
and organic matter at depth, sometimes forming 
a “coffee rock” layer at the point where those 
materials deposit.

The surface or A horizon is distinguished as grey, 
structureless sand. The local soils are not highly 

Above: Podosols.
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may or may not prevent deep root penetration, 
depending on the density of the gravel layer.

These soils have a shallower surface or A horizon, 
with accumulated gravel close to the surface that 

Above: Shallow podosols.
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This may include differing levels of soil chemical 
fertility, additions to the soil to increase surface 
stability to erosion, and may include changes to 
address possible water pathways.

Building the soil profile from the bottom 
up will require:

a)  Bulk shaping

b)  Placement of suitable subsoil material

c)  Amendment of the subsoil with (potentially)

• Clay rich material such as slimes or Haunted 
Hills Formation to modify texture

These soils also have a distinct surface or A 
horizon of structureless sand, overlying, in this 
case, a very dense and hard-set subsurface layer 
or B horizon.   

How will the impacts 
be managed?
For soil on the project site, the assessment has 
clearly identified the range of soil properties, and 
the constraints to plant growth.  

Options for addressing most of the soil constraints 
during rehabilitation works will rely on widely 
used amendments and fertilisers and represent 
typical agronomic and land rehabilitation practice.  

Nonetheless, it will be important to ensure 
that the rehabilitation strategies fully 
address the functional requirements of soil 
and plant assemblages planned for each key 
rehabilitation domain.  

Above: Sodosols.
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f) Topsoil amendment and fertilisation, with 
(potentially):

• Recycled organic material (biosolids, 
for example, if available) to increase 
organic carbon

• Fertilisers to address macro-nutrient 
deficiencies, with focus on nitrogen, 
phosphorus and potassium

• Trace elements (copper and boron), which 
can be applied as blends with the other 
fertilisers used

• Lime to increase pH if the subsoil is acidic, 
or gypsum to address sodicity

• Fertilisers to address any macro-nutrient 
deficiencies, with phosphorus and potassium 
(which are relatively immobile in soils) being 
major priorities

d)  Ripping the subsoil layer using winged dozer 
tines to maximise mixing of applied nutrients 
and amendments into the subsoil layer

e)  Topsoil spreading

Above: Cross section - rehabilitation profile.
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Contact us
To download the full technical studies and the 
Environment Effects Statement, go to:  
www.fingerboardsproject.com.au

If you have any questions about the technical 
studies, the EES or how to make a submission, 
please contact us.

with construction, operation, decommissioning, 
rehabilitation and post-closure phases of 
the project in order to achieve acceptable 
environmental outcomes.

The EMF is contained in Chapter 12 of the EES.

Targets for rehabilitation and revegetation success 
will be developed addressing:

• Establishment rates of key species

• Surface vegetative cover

• Vegetation (pasture) productivity

• Soil surface stability

• Achievement of suitable soil property targets to 
ensure longer term sustainability.

g)  Surface disturbance scarification or ripping to 
approximately 150 millimetres depth to mix 
amendments into the soil

h)  Seeding and – where required – 
planting of tubestock.

Being accountable for 
what we do
We have established an Environmental 
Management Framework (EMF) with clear 
accountabilities for managing and monitoring 
environmental effects and hazards associated 


