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1 RGP5 Dredge Spoil Modelling 
1.1 Overview 
BHPBIO is seeking approval under Part IV of the Environmental Protection Act 1986 for dredging 
at Harriet Point on Finucane Island. The proposal is a component of the RPG5 expansion to 
increase the throughput capacity of BHPBIO to 205 Mtpa. 

The proposal involves the dredging of approximately 3.9 million cubic metres (Mm3) of material 
for two new berth pockets and extensions to the existing departure channel and swing basin at 
Harriet Point to accommodate vessels of approximately 250,000 dead weight tonnes (DWT).  

The management of the dredged material to Dredged Material Management Areas (DMMA) will 
be dependent on its characteristics. PASS material will be disposed offshore at the PHPA Spoil 
Ground ‘I’.  All other dredged material will be managed at Dredge Material Management Areas 
(DMMA) B1 and B2, with excess fines managed at DMMA A. 

The physical location of the dredge reclamation areas is shown in Figure 1. These will be 
large flat areas approx 5.4 m above the surrounding ground level, with a berm 17 m high 
on the eastern edge (adjacent to the sea wall).  For this modelling assessment the dredge 
spoil areas were assumed to be dry with no vegetation cover to prevent wind erosion.  This 
assessment can therefore be considered to represent the worst case modelling scenario.  

The purpose of this study is to estimate the ground level dust concentrations in and around 
Port Hedland that may result from wind erosion of the dredge spoil.  

For the purpose of this report, the ground level dust concentrations arising from the dredge 
spoil will be added to the predictions previously prepared by SKM for the RGP4 
(155 Mtpa)  Section 46 document.  

It is intended that the results of this modelling would be included in future modelling of 
RGP5 scenarios. 
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 Figure 1: Overview of Dredging Footprint and DMMA 
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1.2 Methodology 
The location, size and height of the dredge spoil areas have been based on drawing DES 
Seawall_Recl Both_Opt1 3D.dxf provided by Tom Atkins (MPDJV) 24th April 2008.  

For the purposes of modelling, the dredge spoil areas are considered to be static storage 
areas, that is, no reclamation is occurring. The material is assumed to be in its dry state, 
and the surface area is untreated, and without vegetation cover. This set-up infers a “worst-
case” emission scenario. 

Three DMMA (Figure 1) were modelled using AUSPLUME (version 6) together with the 
2004/2005 meteorological data used in the RGP4 modelling presented in the Section 46 
report.  This meteorological period has previously been assessed and has been determined 
to be representative of the region.  The actual locations of the three areas used in this 
assessment are presented in Table 1 and were taken as the centre points within each dredge spoil 
area. For the purpose of this assessment the model was run for two receptors representing 
the Harbour and Hospital monitoring locations to determine the potential increase in PM10 
concentrations at these receptors beyond that predicted for RGP4.   

 Table 1 Source locations 

Dredge spoil Easting (m) Northing (m) 
Area B2 664010 7754120 
Area B1 663590 7753270 
Area A 661285 7749495 

Although there have been no emission measurements previously conducted on dredge spoil 
material anecdotal information suggests that this material has a low wind erosion potential.  
This assumption is based on the low wind erosion associated with material contained in the 
spoil bank to the north of Port Hedland and the material dredged during the construction of 
Berth 4 on Finucane Island. 

Given that there is no equation to calculate the potential emission rate of wind erosion 
from the proposed dredge spoil areas, two calculations developed for the modelling of 
emissions from the Nelson Point operations were utilised.  Two equations were utilised due 
to the expected variation in particle size that will occur between the dredge spoil areas with 
material in area A being finer and more susceptible to wind erosion than the larger 
particulates expected to be found in the B1 and B2 areas. 
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The wind erosion equations from Nelson Point operations are based on site measurements 
taken during 2001 and 2005 and signify the emission rate from open areas in the south yard 
and port operations.  The emission rates for the south yard were utilised for DMMA B1 
and B2 while the emission rate for port operations was used for area A.  The statistics of 
the predicted emission rate due to wind erosion from the dredge spoil areas used in this 
modelling assessment are presented in Table 2.  From this table it can be seen that DMMA 
A is predicted to have a maximum emission rate slightly more than double that predicted 
for DMMA B1 and B2. 

 Table 2 Emission rates used in modelling (g/s) 

Statistic DMMA B1 and DMMA B2 DMMA A 
Maximum 5.18 11.08 

99 Percentile 2.72 6.14 
95 Percentile 1.68 3.99 
90 Percentile 1.24 3.03 

Average 0.49 0.81 
 

The results of this modelling were incorporated into the results of the RGP4 modelling 
presented in the Section 46 report (BHPBIO, 2006) to determine the cumulative impact at 
the Harbour and Hospital monitoring locations.  The RGP4 modelling results include the 
background dust concentrations determined for the 2004/2005 financial year corrected to 
standard temperature and pressure (STP).  The correction to STP has been applied as a 
review of the BHPBIO monitoring network determined that the results for the High 
Volume Air Samplers were not reported to STP and therefore a correction has had to be 
applied retrospectively. 

1.3 Modelling Results 
1.3.1 PM10 
The cumulative results incorporating RGP4 and the predicted impact from the dredge spoil 
areas at the Harbour monitoring location are presented in Figure 2.  From this figure it is 
apparent that the model is predicting that there will be a slight increase in the ground level 
concentrations at this location.  The increase varies from 2.5% for the maximum ground 
level concentrations to a 3.4% increase in the annual average. 
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 Figure 2 Predicted PM10 concentrations at the Harbour monitor (μg/m3) 

 

The cumulative results incorporating RGP4 and the predicted impact from the dredge spoil 
areas at the Hospital monitoring location are presented in Figure 3.  From this figure it is 
apparent that the model is predicting that there will be no increase in the maximum ground 
level concentration at the Hospital.  However the model does predict that there will be 
slight increases in the ground level concentrations over the other statistics at this location.  
These increases vary from 0.1% for the 99th percentile up to a predicted increase of 0.9% in 
the annual average. 

It is important to note that when the STP correction is applied at the Hospital monitoring 
location the predicted RGP4 results exceed the long term PM10 average of 30 μg/m3 set by 
BHPBIO in the Section 46 document.  With the introduction of the proposed dredge spoil 
areas the predicted ground level concentrations will increase again above the long term 
average for PM10. 
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 Figure 3 Predicted PM10 concentrations at the Hospital monitor (μg/m3) 

 

1.3.2 TSP 
Much like PM10, TSP increases due to dredge spoil areas are expected to be slight. The 
cumulative results incorporating RGP4 and the predicted impact from the dredge spoil 
areas at the Harbour monitoring location are presented in Figure 4 shows very little change 
in predicted maximum levels and a 2.6% increase overall on average. 
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 Figure 4 Predicted TSP concentrations at Harbour Monitor (μg/m3) 

 

The cumulative results incorporating RGP4 and the predicted impact from the dredge spoil 
areas at the Hospital monitoring location are presented in Figure 5.  From this figure it is 
apparent that the model is predicting there will be no increase in the maximum or the 99th 
percentile ground level concentration at the Hospital. The 95th, 90th, 70th percentiles and 
average statistics are demonstrated to increase within a range of 0.4% and 0.8%. 
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 Figure 5 Predicted TSP concentrations at Hospital Monitor (μg/m3) 

 

These ground level concentrations represent the worst case scenario for wind erosion 
derived from the proposed dredge spoil areas.  If temporary dust reduction measures such 
as hydro-mulching or polymer based covers are applied then the potential for wind erosion 
would be greatly reduced along with the predicted ground level concentrations.   

Furthermore if the dredge spoil areas, especially DMMA B1 and B2, were vegetated the 
potential for wind erosion would not only be eliminated but there could be potential 
reductions as the berms act as a screen to entrain particulates and increase the roughness 
length which would result in increased dry deposition.  Both of these impacts would result 
in decreased ground level concentrations, potentially below that predicted for RGP4.  

It should be noted that the resolution of the dispersion model is such that it is not possible 
to differentiate the design parameters of a berm within the model. The model results will 
therefore not alter, irrespective of the berm height and its exact location on the dredge spoil 
area.  
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The principles of atmospheric science and dispersion demonstrate that a vegetated berm 
will influence the rate of particle deposition. This influence is subject to the position of the 
emission sources in relation to the spoil area and the berm (including its dimensions), and 
the nature of the surface area (that is whether is it sealed or vegetated). What can be altered 
in the model is the emission rate assigned to the dredge spoil (and berm), in the event that 
it was sealed/coated or vegetated.  

Similarly, the emission rate can be altered to take account of any reclamation occurring of 
the dredge material. To assess reclamation however, a detailed summary of the reclamation 
rates, working face and changing landform design for the spoil material will be required.  
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2 Summary of findings 
This study was designed to estimate the wind-generated dust contribution from dredge 
spoil areas B1, B2 and A, and their potential contribution to ground level dust 
concentrations in and around Port Hedland.  

For the purposes of modelling, the dredge spoil areas are all considered to be static storage 
areas and no reclamation is occurring. The dredge material is assumed to be in its dry state, 
and the surface area is untreated, and without vegetation cover. This provides a “worst-
case” emission scenario for modelling. 

2.1 Predicted emission rate due to wind erosion 
The dust emissions from area A are predicted to have a maximum emission rate slightly more 
than double that predicted for areas B1 and B2. 

Predicted dust impact due to wind erosion 

For PM10: 

 There is a slight increase in the ground level concentrations at the Harbour location 

 There is no increase in the maximum ground level concentration at the Hospital location but 
slight increases in all the other statistics. The long term PM10 average of 30 μg/m3 is not 
achieved 

For TSP 

 The is a slight increase in the ground level concentrations at Harbour location 

 There is no increase in the maximum or the 99th percentile ground level concentration at the 
Hospital. slight increase in the other statistics. 

 

 


