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1 Introduction

Austral Bricks WA Pty Ltd (Austral Bricks) has requested Ramboll Australia Pty 
Ltd (Ramboll) assess the risks associated with wind erosion of an undisturbed 
clay pit located in Upper Swan, WA. Clay for brick production is planned to be 
extracted from the pit for approximately two weeks a year, when a dust 
management plan will be in place. For the remainder of the year, there will be 
no operations and the pit is planned to be kept undisturbed.

2 Soil Characterisation

Clay is a natural material formed by the mechanical and chemical breakdown of 
rocks (US EPA 1995a). The percentage of clay, silt and sand present in soil 
determines its texture. Table 1 presents a summarised list of soil classification 
by texture class as outlined in the Unified Soil Classification System (USCS).
Soil stability is directly related to the fineness of texture, i.e., it is clay content
dependent (Chepil 1957).

Table 1 Soil textures and composition (Carlile et al. 2001)

Texture Class Mean % Sand Mean % Silt Mean % Clay

Sands 86.8 6.1 7.2

Sandy loams 68.3 13.2 18.5

Loams 51.5 28.1 20.3

Clay loams 27.5 34.1 38.4

Light clays 44.6 13.1 42.3

Clays 21.4 15.7 62.9

3 Wind Erosion

Fugitive dust is the term used for atmospheric dust generated by mechanical 
disturbance of granular material on exposed surfaces. Turbulent air currents 
associated with wind speeds of over 4 to 5 m/s are often able to generate 

CITY OF SWAN
STATUTORY PLANNING

RECEIVED
26 Aug 2021

Version: 5, Version Date: 07/09/2021
Document Set ID: 6855578



2/3

fugitive dust from soil surfaces, and this process is called wind erosion (US EPA 1995b).

Erodibility of soil by wind occurs in dry conditions and depend primarily on the soil structure and its 
stability (Chepil 1957). Soil particles are transported by wind in three ways:

Suspension: small sized particles (< 100 μm) become airborne and depending on the wind 
speed can travel many kilometres before deposition,
Saltation: middle sized particles (100–500 μm) bounce on the surface travelling some meters,
Surface creep: larger particles (500–2,000 μm) roll and slide across the surface, moving no 
more than a few meters (DERM 2011, Chepil 1957, NRETA 2007).

Particles with an equivalent diameter of 100 μm are the most erodible by wind as compared to larger or 
smaller ones. Particles larger than 10,000 μm are considered non-erodible. Despite clay composing of 
smaller particles as compared with sane or loam, clay-rich soil has the capacity to clump together 
forming soil clods, which form aggregates large and heavy enough to resist wind erosion. Sand-rich 
soils, with low silt, clay, and organic-matter content, are the most susceptible to erosion as they form 
the weakest clods (DERM 2011, Burton 2004).

Several Australian states and territories departments have published documents encouraging clay 
spreading and mixing into sandy topsoils to increase soil aggregation and mitigate wind erosion (Young 
et al. 2017, DPIPWE 2014). The Agriculture and Food division of the WA Department of Primary 
Industries and Regional Development states that, the spreading of clay-rich soil at about 75-100 tonnes 
per hectare is recommended to control wind erosion (DPIRD 2019). A study conducted in South 
Australia showed that clay spreading on very sandy post-fire soils presented immediate results in the 
form of reduced wind erosion (DEW 2019).

When not disturbed, moisture in the soil can turn surface aggregates into crusts. Clay soils, especially 
the ones rich in magnesium and/or sodium, are particularly prone to soil crusting. This natural crusting 
binds the erodible material, producing a sealed surface that requires much higher wind speeds for 
particle dislodgment. Clay-rich soil with relatively high MC is very prone to crusting. Typically, the 
moisture content (MC) of raw material used in the brick manufacturing varies from 3 to 15%. When MC 
is greater than 10%, particulate matter (PM) emissions during grinding and screening operations are 
low, and some industries use no control measures for dust suppression (US EPA 1997).

A crusted surface has a finite availability of erodible material that once removed means that wind 
erosion from that source is likely to be negligible until a disturbance significant enough to generate new 
erodible material occurs. Dust monitoring of stockpiles and exposed areas conducted during erosion 
events have shown a rapid decrease of particulate emission rates, with recorded half-life of a few 
minutes (US EPA 2006).

4 Conclusion

Due to factors outlined above, an undisturbed clay pit has a very low wind erosion potential. Wind 
erosion of an undisturbed clay pit with no operations is unlikely to present a significant risk of
generating nuisance dust at nearby receptors.
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