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8 KEY FACTORS IMPACTS AND MANAGEMENT 

The following section provides an overview of each of the identified ‘key’ factors (Table ES.3) 
including environmental objectives, potential impacts, actions to manage potential impacts and the 
predicted outcome that BHPBIO is aiming to achieve. The avoidance principle has been applied to 
reduce impact wherever possible. 

Management Plans for the ‘key’ environmental factors include: 
• Dredging Management Plan (DMP) (Appendix C); 

• Acid Sulphate Soil Management Plan (ASSMP) (Appendix D); 

• Mangrove Management Plan (MMP) (Appendix E); and  

• Land Use Management Plan (LMP) (Appendix F).  

8.1 MARINE WATER QUALITY 

8.1.1 Overview 

This section discusses potential changes to local water quality and sedimentation rates associated 
with the proposed dredging and related activities and the impacts those changes may have on the 
marine environment of the Port Hedland region. 

Changes to water quality parameters such as increases in turbidity and lowering dissolved oxygen 
(DO) levels have the potential to impact marine flora and fauna in the subject water column and sea 
bed. 

Consequently, an understanding of these issues is critical for predicting the scale and extent of 
biological impacts and identifying appropriate management actions. The key water and sediment 
quality issues relating to this project are: 
• Increased Total Suspended Sediment (TSS) levels – caused by suspended sediments released 

into the water column during dredging and resuspended following deposition;  

• Increased sedimentation rates – caused by particles settling out of the water column during 
dredging and disposal;  

• Contaminant mobilisation – release of contaminants caused by the disturbance or relocation of 
sediments during the dredging activities;  

• Oxidation of PASS; and 

• Potential changes to receiving water quality from the excess water discharge from the DMMA. 

Potential ecological consequences of a deterioration of water quality on marine values in the Port 
Hedland area are discussed in this section. These include potential changes in turbidity and 
sedimentation rates and water quality parameters including DO, pH, salinity and temperature. 
Potential impacts relating to other marine values (e.g. marine habitat, fauna and human recreation) 
are discussed in further detail in subsequent sections. 

8.1.2 EPA Objective 

The environmental objective for marine water quality is to protect the environmental values of the Port 
including: 
• Maintaining the structure and functions of marine ecosystems; 

• Ensuring water quality is safe for recreational activities; 

• Ensuring water quality is sufficient that any seafood caught or grown in the area is of a quality 
safe for human consumption; and 

• Minimising the risk to the environment arising from ASS and dredged sediment by maintaining 
an acceptable water and sediment quality consistent with relevant policies and standards.   
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8.1.3 Policy and Standards 

The relevant policies and standards that have been considered in the environmental assessment 
process for water quality include the following: 
• Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC/ 

ARMCANZ 2000); 

• Australian and New Zealand National Ocean Disposal Guidelines for Dredged Material 
(ANZECC 2002); 

• Environmental Quality Criteria Reference Document for Cockburn Sound (2003-2004) 
(EPA2005); 

• Pilbara Coastal Water Quality Consultation Outcomes: Environmental Values and 
Environmental Quality Objectives (DoE 2006); and  

• State Water Quality Management Strategy Document No. 6 (DoE 2004). 

 

The Australian and New Zealand Guidelines for Fresh and Marine Water Quality 
(ANZECC/ARMCANZ 2000a) provide guidelines for activities operating within state waters that may 
affect water quality. These guidelines provide criteria for establishing levels of ecological protection for 
marine areas based on existing levels of disturbance, but also recommend deferring to locally 
developed consultative guidelines where they exist. Therefore, all potential water quality impacts to 
the marine environment have been considered in the context of the Pilbara Coastal Water Quality 
Consultation Outcomes Environmental Values and Environmental Quality Objectives (DoE 2006). 
These guidelines suggest a 90% level of ecological protection for the Port Hedland harbour within 250 
m of existing facilities and infrastructure (DoE 2006). Following the objectives of these guidelines, the 
90% ecological protection level has been updated to also include areas within 250 m of all new and 
approved infrastructure developments (Section 4.2.2, Figure 4.13). All other marine environments 
within state waters of the Port Hedland region are suggested to fall within a 99% ecological protection 
level (DoE 2006).  

During discussions held on 3 July 2008, the DEC Marine Branch also advised BHPBIO to refer to 
revisions to the state interpretation of water quality guidelines as outlined in the Revised 
Environmental Quality Criteria Reference Document (Cockburn Sound) (EPA 2002b). These revisions 
have also been considered and used where appropriate in determining water quality guidelines 
relevant to this project’s activities.  

Dredge disposal activities within federal waters surrounding Spoil Ground ‘I’ require adherence to the 
National Ocean Disposal Guidelines for Dredged Material (EA 2002c) and the Australian and New 
Zealand Guidelines for Fresh and Marine Water Quality (ANZECC/ARMCANZ 2000a) to determine 
appropriate screening levels for the unconfined disposal of dredged material.  

BHPBIO intends that all activities undertaken in this project will conform with these levels of protection. 

8.1.4 Sediment Plume Modelling 

Overview 

Increased turbidity and sedimentation rates, caused by the disturbance and suspension of sediments 
through dredging and disposal activities, may have impacts on several components of the marine 
environment. Turbidity and sedimentation levels appear to be naturally high and highly variable in the 
Port Hedland region, and particularly within the tidal creeks (FMG 2008).  

Turbidity refers to the amount of suspended particulate matter in the water column and its effects on 
light attenuation. The addition of turbidity and sedimentation from dredging activities to background 
levels, can lead to elevations above the natural range of these water quality parameters that may lead 
to effects on Benthic Primary Producers (BPP), such as corals and algae, by reducing the amount of 
light they receive for photosynthesis. Increased turbidity may also affect the behaviour and foraging 
efficiency of mobile marine fauna that are dependent on sight for feeding and or navigation, such as 
some species of fish, marine turtles and marine mammals. 

Increased sedimentation can result when material disturbed and suspended by dredging activities falls 
out of the water column wherever local conditions are calm enough to allow particles in suspension to 
settle. Larger particles tend to fall out of the water column faster than smaller particles. Hence, coarse 
sediments tend to deposit within close proximity of the source of disturbance and suspension, while 
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finer sediments may travel some distance before settling out of the water column, and are also likely to 
be resuspended more easily after deposition (Fabricas 2005).  

Increased rates of sedimentation can abrade or smother sessile benthic organisms, such as algae, 
seagrass and corals (Cooper & Fabricius 2007), but in order for this to happen, the increased 
sediment loads must be retained within the area and not resuspended and transported elsewhere. 
Short term increases in sediment loadings are unlikely to have a major impact if the material is quickly 
resuspended and transported elsewhere.  

Very high rates of sedimentation may also affect mangrove communities if the rates and volumes of 
sedimentation are severe enough to place substantial depths (10 cm or more) of sediment upon 
pneumatophores, knee roots and prop roots in a very short space of time (Ellison 1999). Most 
mangroves develop best in depositional environments where fine sediments are accreting, including 
estuaries where substantial loads of sediment may be deposited in a short period of time by fluvial 
processes (Saenger 2002), and most of the root systems of mangrove trees act to enhance sediment 
deposition by slowing water currents.  

Numerical modelling can be used to provide predictions of the spatial extent of potential increases in 
turbidity and sedimentation levels generated by proposed dredging and disposal activities. Modelled 
predictions can then be interpreted to determine the likelihood of impacts to key components of the 
marine environment. 

Modelling Turbidity and Sedimentation 

Modelling of the proposed dredging and dredged material management activities impacts on turbidity 
and sedimentation levels has been undertaken by Global Environmental Modelling Systems (GEMS), 
using the simulation model DREDGE3D. This model predicted the fate of sediments released into the 
water column during the dredging of Harriet Point and disposal of dredged material to Spoil Ground ‘I’, 
DMMA B1, B2 and A. The DREDGE3D model has been used successfully to model dredging 
programmes in a number of other projects in the region, including within Mermaid Sound, Barrow 
Island and Cape Lambert, thereby providing confidence in the methodology. 

Two further models were used in the analysis of hydrodynamic data, namely the GEMS 3D Coastal 
Ocean Model (GCOM3D) to simulate the complex three-dimensional ocean currents in the region and 
the SWAN wave model, used to simulate wave-driven water and calculate sediment resuspension 
outside the harbour during the offshore spoil disposal operations. A detailed description of the 
modelling methodologies and assumptions are provided in Appendix B, and are briefly described 
here. 

Scenarios Modelled 
A total of five modelled scenarios were run with dredging commencing in January and running for 
approximately 35 weeks. These five scenarios provide an estimate of the ‘worst case’ for different 
dredging and disposal options, allowing for some flexibility in the program to be able to incorporate a 
contingency of management responses in the event that environmental problems are identified. The 
scenarios include: 

• 2 simulations based on two different sea disposal options for PASS material comprising 
dredging and disposal of a minimum volume of 250,000 m3 or a maximum of 1,000,000 m3 at 
Spoil Ground ‘I’; and 

• 3 simulations based on bulk excavation dredging at Harriet Point with a CSD and discharging 
total dredge volumes to each of the three different DMMA (i.e. 3.9 Mm3 of material to each 
DMMA - A, B1 and B2) commencing in January. These three scenarios represent the worst 
case scenario for disposal at each of the DMMA. 

Although the maximum estimate of material being disposed to Spoil Ground ‘I’ is 800,000 m3, the 
larger value modelled in the above scenarios represents a ‘worst case’ scenario and therefore will be 
an overestimate of any potential impacts. The predicted outcomes from the various modelled 
scenarios are presented in Figure 8.1 to Figure 8.10. 

While initial modelling assumed a 35 week dredging program, recent negotiations with dredging 
contractors indicate that dredging is likely to operate over a period of 35-40 weeks, depending on the 
contractor and equipment used. No noticeable differences are likely to be observed in turbidity models 
and potential impacts for a dredging duration scenario of 40 weeks compared with 35 weeks, as 
turbidity plume data is calculated using averages across the entire dredging duration and the total 
volume to be dredged remains the same. There may be slight differences in the total quantity of 
sediment accumulation at given sites, although natural re-suspension of sediments throughout the 
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dredge program is likely and overall differences in sedimentation over 35 weeks compared with 40 
weeks would be negligible (Appendix B).  

8.1.5 Potential Impacts 

Turbidity and Sedimentation 

Mangroves 

Mangroves are not vulnerable to low water light regimes and are typically found in depositional 
environments (Woodroffe 1992; Saenger 2002). At times where they are submerged by high tides they 
have the ability to stop photosynthesising and remain effectively dormant until the tide drops and they 
can continue with photosynthesis. As the results of the modelling do not show extensive sediment 
deposition in, near or on mangrove vegetation it is considered unlikely that potential impacts to 
mangroves from increased sedimentation and turbidity resulting from the project will occur.  

The upper intertidal areas of DMMA A are largely devoid of vegetation due to the high soil salinities 
and low soil moisture content. The construction of the DMMA bunds and the deposition of material 
onto this area could potentially lead to a displacement of hypersaline groundwater out of the bunded 
area into surrounding soils under an increased hydraulic head. There is therefore a potential for 
hypersaline groundwater to seep into the areas alongside the creek channel which could potentially 
result in soil salinities being raised to levels sufficient to cause detriment to the health of adjacent 
mangroves lining the creek. 

Existing soil salinities across DMMA A and in the mangroves of the creek channel will be assessed 
and the potential impact of hypersaline groundwater intrusion will be investigated and modelled to 
determine the potential threat. It is expected that hypersaline soil conditions are limited to surface 
layers where evaporative stress is highest and do not extend deeper into sediments where intrusion of 
tidal driven groundwater flow is regular. 

Other potential impacts (aside from water quality) to mangroves are discussed in further detail in 
Section 8.3.  

Other BPPH 

Sediment plume modelling indicates that increased turbidity and sediment deposition is likely to be 
localised within the immediate vicinity of Spoil Ground ‘I’ (Figure 8.1 to Figure 8.4). Modelling 
indicates, that while finer fractions of the spoil are likely to disperse rapidly due to flushing, the larger 
fractions of disposed material will fall out of the water column and accumulate on the sea floor.  It is 
predicted that these larger fractions will settle between  each disposal episode. 

It should be noted that Figure 8.1 and Figure 8.2 depict contours of TSS values exceeded 95% of the 
time and are based on disposal at a single point, The modelling indicates that any increase in TSS 
created by the disposal material at Spoil Ground ‘I’ would dissipate rapidly from the site between each 
disposal event due to the large tidal range (up to 5m) and offshore water movements.  As such, due to 
the batch disposal methods employed (barge), there is not likely to be cumulative increases in TSS 
caused by subsequent disposal episodes.  The presentation of modelling for one disposal episode at a 
single point, presents the worst case scenario for disposal at Spoil Ground ‘I’ in terms of increased 
TSS levels. 

It should also be noted that a larger barge is required for disposal to Spoil Ground ‘I’ during the 
scenario depicted in Figure 8.2. Figure 8.3 and Figure 8.4 therefore, depict the accumulation of all of 
the sediment over the entire disposal period. 

Spoil Ground ‘I’ has been used extensively for disposal of dredge material by PHPA since 2001, and 
currently contains shifting sediments with only a sparse (~5%) coverage of sessile biota within the 
spoil ground boundaries (GHD 2007). Biota present currently consists of mainly invertebrate infauna, 
with little to no BPP present (GHD 2007). 

Modelling does not predicted a detectable accumulation of sediment in any surrounding habitats, apart 
from a slight spill over into silt/sand habitats immediately adjacent to the spoil ground boundaries. As 
the nearest offshore BPPH of significance is located approximately 6 km northeast of Spoil Ground ‘I’ 
at Minilya Bank, the likelihood for potential turbidity and sedimentation impacts to offshore BPPH is 
considered extremely unlikely. 

The modelling also indicates that there is potential for the dredging activities to result in TSS levels 
above background levels at the small patch of corals at north-eastern Finucane Island. It is anticipated 
that prevailing conditions (wind and tidal driven currents) will resuspend material soon after deposition. 
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Given the proximity of these small patches of coral to a tidal creek system where there are naturally 
high levels of turbidity it is reasonable to assume that local weather conditions are preventing the 
corals from being smothered by sediment derived from natural events such as cyclones and storms 
that suspend much larger volumes of sediment into the water column. 

The location of the small patch of corals at north-eastern Finucane Island and the corresponding water 
quality and coral health monitoring site is indicated in Figure 8.11.  The coordinates of this site are 
shown in Table 9 of the DMP.  

In relation to the small area (~50-75 m2) of mixed BPPH, located approximately 7 m from the proposed 
sea wall footprint at DMMA B2, sedimentation and smothering of this community is expected to occur 
when materials are laid down for sea wall construction. However, the overall significance of the loss of 
this area in the context of local ecosystem integrity and maintenance of biodiversity is considered to 
be minor. Further details are provided in Section 9.1.  

As indicated by Figure 8.6 there is not predicted to be any net sedimentation near the DMMA A 
discharge point resulting from the discharge of excess water. Only very fine sediment is likely to be 
released in excess water from DMMA A into Salmon Creek, since most large sediment fractions will 
fall out the excess water within the DMMA A.   

Plume modelling indicates that excess water sediments would only accumulate in areas of the creek 
where the water current slows down sufficiently to allow these fractions to settle.  The lower part of 
Salmon Creek, including a small bay created by the construction of the causeway to Finucane Island 
appears to have sufficiently slow water to potentially allow this to occur.  However, fine sediment 
fractions that may settle within the upper creek bed during slack tides are anticipated to be removed 
through scouring on larger tides. 

 

Summary 

The predicted increases in suspended solids (turbidity) above background levels, generated by the 
project activities will have negligible effects on hard corals and other BPPH for a number of reasons:  
• Hard corals and BPPH within the Port Hedland harbour are adapted to naturally turbid marine 

environments; 

• Modelling predicts that the potential spatial extent of any increase in TSS levels and sediment 
deposition is not significant. It also indicates that potential increases in TSS levels would be of a 
short duration;  

• No significant BPPH, other than mangroves, occur in areas that are predicted to receive altered 
water quality, except for a small BPPH (coral) community on the north eastern side of Finucane 
Island;  and   

• Management measures have been developed to mitigate the impact of turbidity and 
sedimentation on the marine environment (Section 8.1.6 and Appendix C). 
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Contaminant Mobilisation 

Sediments analysed from samples taken in September 2007 within the Harriet Point dredge footprint 
did not exceed National Ocean Disposal Guidelines for the Disposal of Dredged Material (NODGDM) 
screening levels for all metals and Tributyltin (TBT), based on calculation of the 95% Upper 
Confidence Limit (UCL) of the mean results. Sediment concentrations of all Polycyclic Aromatic 
Hydrocarbons (PAH) sampled in 2007 did not exceed the NODGDM screening level for sediment 
samples collected in the upper 50 cm. Therefore, material to be dredged within the Harriet Point 
footprint can be regarded as uncontaminated and suitable for unconfined ocean disposal under the 
NODGDM. 

Results from analysis of core samples have shown that most of the metals of concern are below 
trigger values set out by ANZECC/ARMCANZ (2000c). Nickel and Chromium levels exceed the EIL 
levels across several of the sites and depth strata, triggering elutriate testing. Previous studies have 
shown that both Chromium and Nickel are naturally found at high levels in the Pilbara area. Elutriate 
testing of the depth strata corresponding to material proposed to be placed onshore at DMMA (1.5-
14.5 m and 14.5-18.5 m) shows that during a 1:4 dredge material to seawater dilution, as expected 
during dredging activities (a dilution of 1:7 is normally achieved during cutter suction dredge activities; 
Environment Australia 2002c), elutriate concentrations of all metals except copper will meet elutriate 
screening guidelines of 90 and 99% ecological protection levels. Thereby meeting the requirements of 
the Pilbara Coastal Water Quality Guidelines for discharge of excess water from all DMMA (refer to 
Table 4.7, Section 4.2.4).  

Concentrations of copper in elutriates meet 90% ecological protection screening levels without further 
dilution and will meet 99% ecological protection levels with a further dilution of 1:2 (Table 4.7, Section 
4.2.4). This level of dilution is expected to occur within a very narrow mixing zone throughout most 
tidal cycles due to the large tidal range within Port Hedland (generally 1.5m range during neaps to 
5.8m range during springs; PHPA 2003). However, background levels of copper in Port Hedland 
waters, including tidal creeks, are already high and exceed 99% and in some cases 90% ecological 
protection levels (refer to Table 4.4, Section 4.2.2). Therefore, even without further dilution, 
concentrations of copper in excess water discharged from DMMA are likely to fall within background 
levels in the existing environment and will not pose any additional risk to receptors, including species 
and habitats. 

Overall, trace metals and other contaminants are not expected to be liberated from seafloor sediments 
during the dredging program, from material disposed offshore at Spoil Ground ‘I’ or from excess water 
discharged from DMMA, at concentrations that would pose any significant risk to the marine 
environment of the Port Hedland region. 
  

Excess Water Discharge from DMMA 

Construction and operation details relating to the DMMA are described in Section 2. It is proposed 
that excess water in DMMA B1 and B2 will be discharged into the harbour, while excess water in 
DMMA A will be discharged into Salmon Creek.   
In the worst case scenario modelled (maximum volume of sediments being placed on DMMA A), 
DMMA A will discharge 2,600 m3 of water per hour into Salmon Creek for approximately 35 weeks and 
TSS levels in the discharge water are predicted to average 150 mg/L. Only areas within approximately 
1 km of the discharge point are predicted to receive TSS levels ≥ 10 mg/L above background during 
dredging.  
 
The ecological consequences of these elevated TSS levels are predicted to be negligible for the 
following reasons:  
• Intertidal areas supporting mangroves are the only BPPH abundant in Salmon Creek, and these 

will not be affected by elevated turbidity levels associated with DMMA A excess water 
discharge;  

• Seagrasses and hard corals are not evident in the channel of Salmon Creek (Sections 4.3 and 
9.1); 

• Marine fauna, including infauna and mobile fishes and crustaceans, which reside in Salmon 
Creek are adapted to turbid waters; 
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• Salmon Creek experiences considerable flushing associated with large semi-diurnal tides and 
therefore, TSS originating from excess water discharge is likely to be rapidly diluted after 
entering the receiving waters; 

• Excess water discharge will only last for up to 40 weeks and the discharge volume of 2,600 m3 
of water per hour will not add greatly to the volume of water moving in and out of Salmon Creek 
during tidal cycles;  

• The discharge location will experience periods of low tide in which sediments on the Creek floor 
will be directly exposed to the discharge waters. However, this will last only a few hours during a 
tidal cycle. The area receiving direct discharge will be scoured by the force of the discharge 
water, but the area of disturbance is predicted to be small (< 10 m2) and sediment will be 
replaced over the next tidal cycle. Suitable controls (e.g. weir boxes) will be used at each 
discharge point to control the DMMA level, the rate of discharge and minimise scouring; and  

• The floor of the wide channels of the tidal creeks in the area are typically comprised of sand and 
gravel and as the majority of the material that will be carried out in the discharge water will be 
fines, it is expected to remain in suspension and either be carried up the creek and overflow the 
banks during the high tide incursion onto the tidal flats where, if currents are slow enough at 
least some material will settle out. On a low tide material will be swept out of the creek with the 
ebb flow and the fine material will then be transported to areas where sediment deposition is 
occurring. 

In the worst case scenario, it is predicted that a maximum of approximately 390 kg of sediment will be 
discharged into Salmon Creek every hour. The ecological consequence of this addition of sediment to 
Salmon Creek is predicted to be negligible for a number of reasons: 
• The predicted 390 kg of sediment includes a large proportion of fine material that will not settle 

on the seafloor immediately below or adjacent to the discharge point. Instead it will be spread 
over a large area of this creek system with the incoming tide or removed on the ebb tide; 

• The volume and rate of water movement associated with large tidal range within Salmon Creek 
will ensure sedimentation rates are minimal; 

• There are no BPPH within the middle of the creek channel; and  

• In the event that discharge results in sedimentation rates above natural background levels, the 
change is predicted to be small and will have no discernible influence on the short and long-
term health of nearby mangrove flora or fauna.  

Other physio-chemical properties of the discharge water, such as temperature, pH, Biological Oxygen 
Demand (BOD) and salinity have the potential to have localised impacts to marine organisms, 
particularly if discharged into a body of water where flushing is limited. This is a potential scenario 
when pools temporarily form in Salmon Creek near the discharge zone during low tide. To minimise 
the risk of impacting organisms associated with anomalous temperature, pH, BOD and salinity levels, 
excess water discharge will be managed and monitored so that these levels do not exceed the range 
of natural variability associated with the receiving waters (see trigger ranges in DMP). Should values 
exceed the range of natural variability, a number of management protocols will be instigated as 
detailed in Section 8.1.6.  

8.1.6 Management of Impacts 

It is recognised that some short-term impacts on local water quality will occur as a result of the 
dredging, offshore disposal and disposal to DMMA. Therefore the objective of the water quality 
management measures and associated monitoring program is to ensure that impacts on water quality 
are minimised as far as practicable possible and that contingency measures are implemented in the 
event that important water quality parameters are not held within acceptable levels. The DMP 
developed for the project details the management measures that will be implemented to minimise 
impacts to water quality (Appendix C). The following sections identify the proposed management 
measures that will be applied at various stages of the dredge and spoil disposal activities. 

Preventative Management 

Dredging 

The following management measures that will be implemented for the dredging and offshore spoil 
disposal activities include: 
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• Experienced operators will be used to ensure that the loss of turbid water from the bucket/grab 
of the BHD/GD is minimised; 

• Overflowing of the split hopper barge while loading will be minimised; 

• Well maintained hopper seals will be used on the hopper barges; 

• Where practical, sailing routes will be planned to minimise the generation of propeller wash; and 

• Well maintained floating pipelines will be utilised to minimise leakage of turbid water during 
pumping of material to the DMMA. 

Excess Water Discharge from DMMA 

TSS is an important consideration and management of the supernatant residence time within the 
DMMA will be the main measure to manage the quality of the excess water. Once the dredged 
material has been pumped to the DMMA, the solid material will be allowed to settle out from the 
transport water. When the quality of the excess water meets the required levels (Table 8.1) it will be 
released back to the marine environment via a discharge point. Sufficient settlement times will be 
achieved by alternating disposal into the three DMMA. While retention times will depend on the quality 
of the water at the discharge point, it is envisaged that a retention time of approximately 48 hours will 
be required to meet desired water quality standards. Suitable controls (e.g. weir boxes) will be used at 
each discharge point to control the water level and the rate of discharge.   

DMMA B1 and B2 require construction of two seawalls to contain dredge material. Seawalls and 
reclamation bund walls will be lined with geotextile fabric to minimise leakage from the DMMA. All 
pipelines installed to transport dredged material or water will be well maintained and inspected 
regularly. Pipeline flow controls and online monitoring will be utilised. Any leaks will be repaired as 
soon as practically possible. Pumping will stop as soon as any major ruptures are identified (within the 
operational constraints of the equipment).  

Monitoring 
Water quality will be monitored at various locations, including those that may be affected by the plume 
(impact sites), reference sites and at the DMMA discharge points. The monitoring program will 
consists of water quality monitoring at five impact sites (FIC, HPD, HPU, AOL, and AOU) and three 
reference sites (OIU, OIL and WIS) (see Figure 8.11 for locations). The parameters that will be 
monitored are total suspended solids (TSS), turbidity, pH, dissolved oxygen, conductivity and 
temperature. Light will also be monitored at the small coral community north-east of Finucane Island 
and at the coral reference site.   

Water quality will be monitored at the DMMA discharge point on a twice daily basis. Water quality at 
the impact and reference sites will monitored via water quality loggers which will record water quality 
every 30 minutes, these will be downloaded and the data analysed every two weeks. Further details 
on the proposed methodology for the water quality monitoring programme is outlined in the DMP 
(Appendix C).  

Oyster Inlet has been deemed as the most appropriate reference location for Salmon Creek (in which 
DMMA A discharges) because of similar physical characteristics. Both systems are located  at similar 
water depths, have similar tidal regimes and neither has any major riverine input. Oyster Inlet is also 
sufficiently isolated from DMMA A so as not to be influenced by the excess water discharge. While 
other potential reference water quality monitoring sites could be found within the general vicinity of 
Port Hedland, there were few other local creek environments found where sufficient water depth was 
maintained through low tides to allow for the deployment of water quality loggers.  

 
Baseline water quality monitoring will be undertaken prior to the commencement of dredging activities. 
This will include the collection of physical water quality data via loggers incorporating the parameters 
turbidity, pH, dissolved oxygen, conductivity and temperature, at two sites in Salmon Creek and two 
sites in Oyster Inlet. Spatial water quality monitoring will include the parameters, TSS, dissolved trace 
metals and ammonia and will be collected at eight sites in Salmon creek and eight sites in Oyster inlet 
over a number of tidal cycles and seasons (see Figure 8.11). All parameters will be filtered on site, 
preserved and handled according to Australian and New Zealand Standard 5667.1:1998. Monitoring of 
TSS, dissolved trace metals and ammonia will also occur during the dredging campaign. These 
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samples will be taken on a fortnightly basis from the DMMA discharge points, Salmon Creek, Oyster 
Inlet and the water quality monitoring sites. 

Contingency Measures  
Contingency management measures based on water quality triggers will be implemented in the event 
that excess water from DMMA A, B1 or B2 does not meet prescribed standards. 

Water quality trigger levels for the DMMA excess water will be set based on the seasonally derived 
data distributions for each parameter collected during the baseline water quality monitoring. As in 
previous projects within Port Hedland (e.g. FMGL and Utah Point), trigger levels may need to be 
adjusted to account for diurnal and seasonal trends.  If diurnal or seasonal medians of water quality 
parameters measured at reference sites are found to fall outside the 20th and 80th percentiles (60% 
saturation of DO) for high protection areas or the 5th and 95th percentile for medium areas, discreet 
data distributions will be used and new percentiles calculated for each discreet time interval (e.g. 
diurnal, seasonal, or tidal) to ensure the management trigger levels are matched as closely as 
possible to the natural environment. 

Water Quality trigger levels will also be based on the Level of Ecological Protection (LEP) for the area.   

 For areas with a high LEP - either the 20th or 80th percentiles of the baseline data (< 60% 
saturation of dissolved oxygen).  

For areas with a medium LEP - either the 5th or 95th percentiles of the baseline data (< 60% 
saturation of dissolved oxygen). 

The trigger levels for excess water from DMMA A, B1 and B2 are shown in Table 8.1.  

As described in the DMP, water quality will be monitored at the discharge locations twice daily to 
assist in understanding the relationship between water quality being discharged and the impact 
monitoring sites.  This relationship will be established in the initial stages of the discharge of excess 
water from the DMMA and will be used as a proactive indicator to ensure that acceptable water quality 
(as outlined in Table 8.1) is achieved at the monitoring sites.  The water quality parameters to be 
monitored are turbidity, pH, dissolved oxygen, conductivity and temperature. 

Exceedences of water quality trigger levels at the impact monitoring sites will result in further 
management measures being implemented as per the DMP.  The trigger levels will be used to 
implement contingency measures on a tiered basis with initial exceedences leading to the 
implementation of management measures (such as diverting water to other DMMA) and continual 
exceedences leading to the stopping of discharge from the DMMA in question until water quality 
targets can be met.   

Further management techniques may include: 
• Controlling the water retention times within the settlement area (either increasing or reducing 

retention times depending upon the water quality parameter in question) prior to the release of 
the excess waters back to the marine environment. This may be done by altering the water 
levels in the settlement area or pumping water between DMMA;  

• Decreasing the amount of water released at DMMA B1 and B2 during times where tidal flows 
are likely to direct plumes towards BPPH that is showing impact; 

• Reducing the dredging rate during periods where the dredge plume is most likely to impact on 
BPPH. This can be done via reducing cutter speeds and/or swing rates;  

• Temporarily reducing or stopping dredging and/or excess water discharge from DMMA when 
other management measures implemented have not improved water quality sufficiently (refer to 
DMP). 
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Table 8.1 - Discharge Water Reactive Management Trigger Levels 

Parameter Trigger Level (High Protection Areas) Trigger Level (Medium Protection 
Areas) 

Turbidity (NTU) Median > 80th percentile of baseline or 
reference site data 

Median > 95th percentile of baseline or 
reference site data 

Temperature Median < 20th or > 80th percentile of 
baseline or reference site data 

Median < 5th or > 95th percentile of 
baseline or reference site data 

pH Median < 20th or > 80th percentile of 
baseline or reference site data 

Median < 5th or > 95th percentile of 
baseline or reference site data 

Dissolved Oxygen < 60% saturation < 60% saturation 

Conductivity Median < 20th or > 80th percentile of 
baseline or reference site data 

Median < 5th or > 95th percentile of 
baseline or reference site data 

 

8.1.7 Outcome 

A summary of the key potential water quality impacts, the associated management measures to 
reduce the severity and likelihood of these risks, and the resulting residual risk is provided in Table 
8.2. 

 
Table 8.2 - Summary of Potential Impacts Resulting from a Reduction in Water Quality, Associated 

Management Measures and the Resulting Residual Risk 

Potential Impact Management 
Risk Assessment 

Severity Likelihood Residual 
Risk 

Increased turbidity and 
sedimentation as a result of 
dredging activities and excess 
water discharge.  

Implementation of DMP 
including the following 
measures: 
-Employment of experienced 
dredging operators; 
-Mitigation methods for reducing 
overflow during loading; and 
-Maintenance of equipment to 
minimise leakage of turbid 
water.  

3 0.3 0.9 
(minor) 

Changes to physio-chemical 
water quality parameters as a 
result of dredging activities and 
excess water discharge.  

Implementation of DMP 
including the following 
measures: 
-Baseline water quality 
monitoring and monitoring for 
the duration of dredging 
activities; 
-Monitoring of coral communities 
at north-eastern Finucane 
Island; and 
-Contingency measures to 
increase water retention times in 
DMMA and improve water 
quality prior to release into 
marine environment.   

3 0.3 0.9 
(minor) 
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8.2 ACID SULPHATE SOILS 

8.2.1 Overview 

Surface grab samples taken by SKM in 2007 and geotechnical coring investigations by Coffey 
Geotechnical for the project identified the presence of PASS material within the upper couple of 
metres of the dredging profile (i.e. Holocene muds). To minimise the potential for dredged PASS 
material to be oxidised it is proposed that identified PASS material will be disposed of offshore within 
PHPA Spoil Ground ‘I’ (refer to Section 2).  

It is estimated that 3.1 Mm3 of dredged material is expected to be Non-Acid Sulphate Soil (NASS) and 
will be pumped to DMMA A, B1 and B2.   

The Acid Neutralising Capacity (ANC) of the soil samples ranged from near 0 to 21.7 (expressed as 
percent sulphur w/w) in laboratory tests. The results show that the calcium carbonate concentrations 
of the samples would neutralise any acidity generated by the oxidation of any residual PASS material 
within the NASS if the particle size of the dredged material is small enough. Seawater may also 
provide some neutralising capacity. 

8.2.2 EPA Objective 

The environmental objective for ASS is to minimise the risk to the environment resulting from ASS and 
maintain and protect water quality for existing environmental values and ecosystem function. 

8.2.3 Policy and Standards 

Applicable legislation and guidelines for the management of ASS include: 
• Acid Sulphate Soils Guideline Series (DoE 2006b); 

• Acid Sulphate Soils Planning Bulletin No. 64 (WAPC 2003a); 

• Contaminated Sites Management Series Guidelines including: 

- Treatment and Management of Disturbed Acid Sulphate Soil (DoE 2004); and 

- Dewatering Effluent and Groundwater Monitoring Guidance For Acid Sulphate Soil Areas 
(DoE 2006a); and 

• National Strategy for the Management of Coastal Acid Sulphate Soils (ANZECC / ARMCANZ 
2000b). 

8.2.4 Potential Impacts 

Potential impacts associated with PASS from the project include: 
• Acidity generated and potential for heavy metal release from acid-producing soils or sediments 

adversely affecting soil and water quality; and 

• Impacts on marine biology including fish kills. 

 

It should be noted that the nature of the environment in the Port Hedland region can be described as 
having a high assimilative capacity for generated acidity. This is due to the: 

• Calcareous nature of the soil matrix which has an inherently high acid neutralising capacity; 

• Neutralising capacity of seawater; and  

• High dilution rates of ASS within the large volumes of land disposed NASS materials.  

8.2.5 Management of Impacts 

Below is a summary of the proposed management measures for ASS, including offshore management 
of PASS and onshore management of dredged material. These management measures are detailed in 
an ASSMP (Appendix D) which will be implemented for the project.  
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Offshore Management of PASS  
PASS material will be disposed to Spoil Ground ‘I’. To ensure the effectiveness of this strategy the 
PASS material will be: 

• Selectively cut using mechanical dredging methods (grab dredge and/or backhoes dredge); and 

• Placed in barges and kept saturated during transport and disposal. The material will be kept 
saturated by placing seawater over the material using the dredging equipment or using the deck 
wash (hoses that use seawater) on the barges. The expected maximum time between dredging 
the materials and sea disposal will be less than 14 hrs (4 hrs return trip to Spoil Ground ‘I’, plus 
10 hrs to load with dredged material). This is less than the temporary stockpile handling time of 
70 hrs recommended by the DEC, and in conjunction with the saturated conditions, it is unlikely 
to result in PASS oxidation and subsequent acid generation. 

These measures will ensure that the risk of potential impacts occurring as a result of the dredging and 
management of PASS material is minor. 

Onshore Management of Dredged Material 

The bulk of the dredged material is expected to be NASS and this material will be pumped to DMMA 
B1, B2, and A. However there is a low risk that some residual PASS present in the dredged material 
will be disposed to the DMMA. Management of this low risk is outlined below. 

Management of Stockpiled Sediment in DMMA  
NASS will be pumped to DMMA B1, B2, and A. There is minimal risk of PASS occurring in the 
dredged material at levels requiring management or being oxidised giving rise to actual acid sulphate 
soils (AASS).  

Any residual PASS material will be mixed with the NASS material as a result of the dredging and spoil 
transport (via pipeline) process. 

As described it is likely that the calcareous material to neutralise the effects of oxidation of the residual 
PASS, should this occur. Seawater will also provide some neutralising capacity. 

Management of Excess Water Discharge from Dredged Material 
Excess water from the DMMA will be discharged through fixed discharge points at each of the DMMA. 
The discharge water will be monitored to ensure it meets the action criteria outlined in Dewatering 
Effluent and Groundwater Monitoring Guidance For Acid Sulphate Soil Areas (DoE 2006a).  

In addition, TTA, Electrical Conductivity (EC) and pH will be monitored weekly to ensure that water 
quality parameters are maintained at a pH > 6 and a TTA < 40 mg/L. Should the DEC action criteria 
be exceeded then contingency measures will be employed. This may include diverting dredged 
material to an alternative DMMA. If the monitoring results exceed DEC action criteria then this water 
will be neutralised in accordance with treatment and management of disturbed acid sulphate soils 
(DoE 2004). The neutralisation point would be located within the inflow to the alternative DMMA. The 
pH and TTA will then be re-measured for validation of neutralisation before final discharge.  

Management of material within DMMA 
There is only a minor risk resulting from small amounts of residual PASS material being contained 
within NASS, in the DMMA. This is due to the fact that it will be dispersed within larger volumes of 
calcarenite materials. Any oxidation of PASS and acid generation would be small and potentially 
neutralised within the DMMA.  

In order to verify this, the reclaimed material will be sampled and tested for ASS by carrying out 
confirmatory laboratory testing by NATA approved methods (such Chromium Reducible Sulphur suite 
or Suspension Peroxide Oxidation Combined Acidity and Sulphate suite) on a weekly basis. 

8.2.6 Outcome 

With the implementation of the ASS MP and the management measures outlined above the potential 
impact of ASS has been determined to have an overall ‘minor’ residual impact. A summary of the key 
potential ASS impacts, the associated management measures to reduce the severity and likelihood of 
these risks, and the resulting residual risk is provided in Table 8.3. 
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Table 8.3 - Summary of Potential Impacts from ASS for the Project and the Associated Management 
Measures, Severity, Likelihood and Residual Risk 

Potential Impact Management 
Risk Assessment 

Severity Likelihood Residual 
Risk 

Potential impacts to the 
receiving environment from the 
dredging and management of 
PASS material. 

Primary Management: 
- Selective cutting and disposal 
of PASS offshore under 
saturated conditions. 
 
Monitoring and Contingency 
Measures: 
- Weekly monitoring of 
discharge waters and dredge 
material within DMMA; 
- Dilution of residual PASS 
within NASS material; 
- Utilisation of the neutralisation 
capacity of the calcarenite 
material and seawater; and 
- Excess water discharge to be 
managed via diversion to 
alternative DMMA and 
neutralisation processes if 
required. 

3 0.3 0.9 
(minor) 
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8.3 MARINE HABITAT (MANGROVES) 

8.3.1 Overview  

Mangroves are recognised as being important habitats for feeding grounds and fish nurseries, as well 
as protecting coastal areas from erosion by stabilising sediments.  

Key considerations regarding mangrove impacts and management for the project include: 
• the direct loss of mangrove habitat due to dredging and the construction of DMMA; and 

• potential indirect impacts on mangroves as a result of dredging and construction activities.  

While it was not possible to avoid direct impacts on mangroves, by conducting the field surveys early 
in the pre-feasibility phase of the project, impacts have been minimised by avoiding disturbance as 
much as practical. The decision to reclaim DMMA B1 and B2 avoided having to clear an equivalent 
land area and the corresponding impact on mangroves. The site (and shape) of DMMA A was 
selected and designed to minimise clearance of mangroves. Furthermore, the early recognition of the 
offshore disposal of PASS minimised the size of the onshore disturbance footprint. Finally, the 
condition and productivity of the mangroves was a consideration in the placement of the DMMA so 
that impacts could be minimised. It is predicted that as a result of the avoidance and management 
control only approximately 6.5 ha of mangroves will be cleared during the implementation of this 
proposal. This is clear evidence of the success of the BHPBIO’s commitment to avoid impacts on 
mangroves. 

8.3.2 EPA Objective 

The environmental objective for the marine habitat (mangroves) is to limit the direct loss of mangroves 
associated with the dredging activities and the construction of DMMA and to ensure the protection of 
the mangrove ecosystem of the Port Hedland Harbour from indirect impacts associated with the 
project. 

8.3.3 Policy and Standards 

Key EPA Guidelines of relevance to mangrove impacts and management include: 
• EPA Guidance Statement No. 1: Protection of Tropical Arid Zone Mangroves along the Pilbara 

Coastline (2001); and 

• EPA Guidance Statement No. 29: Benthic Primary Producer Habitat Protection for Western 
Australia’s Marine Environment (2004). 

Other applicable legislation and guidelines for the management of mangroves include: 

• ANZECC Guidelines for Fresh and Marine Water Quality 2000; and 

• Pilbara Coastal Water Quality Consultation: Environmental Values and Environmental Quality 
Objectives (DoE 2006c). 

8.3.4 Potential Impacts 

The project has been designed to minimise the loss of high quality mangroves forest.  Within 
engineering constraints the project has been designed to prioritise the conservation of high quality 
habitats (for example, high canopy cover mangrove forest) over lower quality habitats (for example, 
sparse mangroves, salt marshes and cyanobacteria mats).   The “low quality” BPPH within the 
proposed project areas exhibit lower rates of primary productivity and contain a low diversity of marine 
fauna than “high quality” habitats that the proponent has endeavoured to avoid (ENV 2008).  

Potential impacts on the mangroves of Port Hedland harbour from the proposed Harriet Point 
Dredging project include: 

• Direct loss of approximately 3.08 ha of mangroves at Harriet Point and Stanley Point associated 
with the proposed dredging; 

• Direct loss of approximately 3.17 ha of mangroves within DMMA A;   

• Direct loss of approximately 0.24 ha of mangroves within DMMA B1; and 

• Indirect impacts to mangroves from increased sedimentation and turbidity, and changes in tidal 
flows. 
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Losses of specific mangrove species / vegetation types (as determined by digital imagery) associated 
with the proposed dredging footprint include: 

• 0.44 ha A. marina (continuous, landward edge);  

• 1.64 ha A. marina (continuous, seaward edge);  

• 0.06 ha A. marina scattered;   

• 0.89 ha R. stylosa; and  

• 0.05 ha R. stylosa / A. marina (continuous)  

Losses of specific mangrove species / vegetation types (as determined by site survey) associated with 
DMMA A and B1 include: 

• 0.29 ha Forest/scrub A. marina; and 

• 3.12 ha Sparse A. marina. 

Whilst the vegetation classification type “samphire dominated” may also include scattered individuals 
of A. marina within DMMA A, it is considered likely that there are only a few mangroves within this 
vegetation classification across the area (pers. comm. John Russel Hanley). For this reason, 
mangrove losses within this classification type have not been counted.  

Approximately 6.49 ha of mangroves in total is proposed to be cleared for the project. 

Previously reported losses of mangroves within the Port Hedland area, as defined within the Port 
Hedland Industrial Area Management Unit, comprise approximately 286.6 ha which includes the loss 
of 18.7 ha mangroves for the proposed PHPA Utah Point development and the additional loss of 0.05 
ha associated with FMG’s Stage A development (EPA 2008a). This is equivalent to approximately 
10.7% cumulative mangrove loss within the Port Hedland Industrial Area Management Unit area from 
the original historical mangrove extent estimated to be 2, 676 ha.  

In accordance with EPA Guidance Statement 29, the Port Hedland Industrial Area Management Unit 
is described as a Category F area “where cumulative loss thresholds have been significantly 
exceeded”. The additional loss of 6.49 ha of mangroves for the project brings total losses of 
mangroves to 293.1 ha or approximately 11.0% (Table 8.4). 

Table 8.4 - Cumulative Loss of Mangroves, as Defined within the Port Hedland Industrial Area 
Management Unit 

 
Management Unit 

 
Original Mangrove 

Extent (ha) 
Loss of Mangroves 

(ha) 
Cumulative Loss of 

Mangroves (%) 

Port Hedland Industrial 
Area – Current 2008 

2 676 286.6 
 

10.7 

Port Hedland Industrial 
Area – with development 
of the project.    

2 676 293.1 
(including the loss of  

6.49 ha mangroves for 
this project) 

 

11.0 

  

The direct loss of mangroves has the potential to impact on marine fauna and avifauna that inhabit 
mangrove areas. Impacts to marine fauna and avifauna are discussed in detail in Sections 9.2 and 
9.5. Marine fauna and avifauna which inhabit the project areas are known to occur more widely within 
the Pilbara region (Johnstone & Storr 1998) and it is unlikely the project will impact on the overall 
conservation status of these species.  

Potential indirect impacts to mangroves include: 

• Water quality impacts to surrounding waters and subsequent impacts to mangrove areas; and  

• Dust deposition on mangroves nearby DMMA.  

Potential water quality impacts resulting from excess water discharge are discussed in detail in 
Section 8.1. Appropriate management of excess water is expected to minimise potential impacts to 
nearby mangrove communities within Salmon Creek area and within the harbour.     
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Dust generated from DMMA from construction earthworks and from the drying out, transport and/or 
movement of dredged material within these areas could result in dust being deposited on surrounding 
mangroves. Deposition of dust on mangroves and/or other vegetation has the potential to negatively 
impact mangroves. However, recent research undertaken by BHPBIO and CSIRO showed that iron 
ore dust particles present in the Port Hedland region did not block mangrove leaf stomata or restrict 
transpiration, and did not significantly impact on the condition of the mangrove vegetation within the 
region (Paling et al. 2001). Management measures for minimising dust emissions from DMMA are 
discussed below and detailed in Section 9.10. 

8.3.5 Management of Impacts 

Below is a summary of the proposed management measures for the disturbance to mangroves. 
Further details of the proposed management strategies are outlined in the MMP (Appendix E). 

Direct impacts via the removal of the mangroves within the project footprint will be managed to ensure 
no vegetation outside the approved disturbance footprint occurs. These provisions include:   
• All land based equipment to be used in the clearing of mangroves for the dredging footprint, will 

be transported to site by barge so no access paths will be required through mangroves; 

• Where practical, cleared material that is lost into the harbour will be collected. All cleared 
mangrove material will be removed via barge and no access path will be required;  

• Bunds constructed as part of DMMA A will be formed in a manner to encourage regrowth of 
mangroves and vegetation; and 

• The disturbance area will be surveyed and the disturbance area will be using coloured flagging 
(where practical). Clear briefings and instructions to contractors regarding the procedures will 
be undertaken to minimise the disturbance area. 

The DMMA A discharge point will be designed to reduce scouring during discharge, to lower the risk of 
adversely affecting the nearby mangroves. Where necessary, rocks may be used to reduce the energy 
of the discharge water to reduce erosion and scouring thus reducing impact to mangroves. 

The management of the potential water quality impacts on mangroves will be via the DMP. The DMP 
includes water quality management measures to mitigate any potential impacts on water quality (TSS 
levels, pH, dissolved oxygen and temperature). The DMP also presents a comprehensive water 
quality monitoring program which is designed to provide an early indication of deteriorating water 
quality and will enable the management of the excess water discharge from the DMMA. TSS levels 
within the discharge waters will be maintained at preset trigger limits that will be determined prior to 
the commencement of dredging works and will be based on the results of the baseline water quality 
monitoring program. The trigger level is proposed to be the 80th percentile of the baseline data. Full 
details of these monitoring programs are provided in the DMP (Appendix C) 

Dust deposition on mangroves surrounding DMMA will be minimised through the implementation of 
dust suppression and management techniques detailed in Section 9.10. These measures include: 
• Limiting vehicle and equipment movement within and over dredged material within DMMA;  

• The use of environmentally safe dust suppressants to reduce dust emissions;  

• Application of construction water to working areas and use of water trucks on construction roads 
as required; and 

• Control of vehicle speed on unsealed surfaces.   

Monitoring 

Monitoring to assists in the management of potential impacts on mangroves will consist of: 
• Water quality monitoring as part of the DMP;  

o To manage the discharge of excess water from the DMMA; and 

To provide contextual data for use in the event that impacts to mangroves are 
observed. 

• Mangrove mapping; 

o Aerial photography and field surveys will be utilised to map the distribution and 
coverage of the mangrove communities situated near the project footprint.  Aerial 
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photography will be orthorectified and will allow for the calculation of the mangrove 
cover. Mangrove mapping will be undertaken prior to the commencement of the 
project and at major project milestones including project completion. 

• Mangrove health surveys including;  

o Regular visual assessments to assess mangrove condition; and 

o Detailed mangrove health surveys prior to dredging, after six months and on 
completion of the dredging operations.  

• Monitoring of sediment deposition with the mangrove community to;  

o Provide an early warning of any potential impacts. Sedimentation monitoring will be 
undertaken at the same sites used in the mangrove monitoring program.  

• Assessment of the potential for changes in soil salinity associated with the construction of the 
bunds. 

Full details of these monitoring programs are provided in the MMP (Appendix E). 

8.3.6 Outcome 

A summary of the key potential impacts to mangroves and their associated management measures as 
well as their associated severity, likelihood and residual risk is provided in Table 8.5.  

 
Table 8.5 - Summary of Potential Impacts to Mangroves for the Project and the Associated Management 

Measure, Severity, Likelihood and Residual Risk 

Potential Impact Management 
Risk Assessment 

Severity Likelihood Residual 
Risk 

Indirect impacts on mangrove 
communities resulting from 
increased TSS, dust or 
sedimentation levels   

Implementation of the MMP 
including: 
- Dust mitigation measures; 
- Water quality monitoring and 

management; and 
- Mangrove health surveys. 

1 0.3 0.3 
(minor) 

Direct removal of mangroves 
resulting from the dredging and 
reclamation activities   

Project design and planning to 
minimise need for direct loss of 
mangroves. 
Implementation of the MMP and 
construction EMP including: 
- Measures to prevent 

disturbance outside of 
approved footprint; and 

-  Mangrove mapping.  

3 1 3 
(minor) 
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8.4 LAND USE  

8.4.1 Overview 

Following completion of the dredging and reclamation activities, DMMA B1 and B2 will contain 
approximately 3.1 Mm3 of material and DMMA A will contain up to 2.8 Mm3 (worst case scenario).    

Competent dredged material will be stored in DMMA B1 and B2 which will be 26 ha and 21 ha, 
respectively. DMMA B1 and B2 will have permanent berms to a height of 17 m AHD on their harbour 
side which will be constructed of rock armoured seawalls to 7.5 m AHD and dredged competent 
material to reduce the visual impact of the Finucane island onshore infrastructure from Port Hedland.   

Upon completion of dredging activities, DMMA A will consist of reclaimed fines with a high water 
content, and will be used as a settlement area while drying. This is expected for up to one year. 
DMMA A will be approximately 85 ha in area and up to 7.5 m AHD. 

BHPBIO is committed to the sustainable use of the dredged material, however, there are currently 
several opportunities for re-use under consideration and the timing of these will determine possible 
options. Furthermore, the nature of the fill and its high salt levels will influence how it is managed and 
the ultimate land use. Given these uncertainties, BHPBIO proposes to either: 
• Re-use the dredged material within five years of the completion of dredging; or 

• Fully rehabilitate any areas of the DMMA not re-used.   

This section provides an overview of the potential impacts associated with the DMMA post the 
dredging operations and how these impacts will be managed to minimise and potential impacts to the 
environment.  

8.4.2 EPA Objective  

The environmental objective for the land use is to ensure the rehabilitation of DMMA achieves an 
acceptable standard compatible with the intended land use. 

8.4.3 Policy and Standards 

The key EPA Position Statements and Guidelines that are likely to be of relevance to land use 
management are as follows:  
• EPA Position Statement 6: Towards Sustainability (2004); 

• EPA Position Statement 7: Principles of Environmental Protection (2004); and 

• EPA Guidance Statement No. 55: Implementing Best Practice in Proposals Submitted to the 
Environmental Impact Assessment Process (2003).  

8.4.4 Potential Impacts 

Potential impacts associated with the DMMA in between being reclaimed and being re-used or 
stabilised include:  
• Potential increases in dust generation from DMMA; 

• Introduction and establishment of weed species; and 

• Modification of the landform resulting in altered local erosion, stability and drainage. 

Dust generation from DMMA 

The DMMA could be a source of airborne dust. Sediments will be wet when first stockpiled and 
therefore will be a low risk of becoming airborne. As the material within the DMMA dries, particles may 
be entrained by high winds. 

Introduction and establishment of weed species 

Where weed species become prevalent following land disturbance, they can dominate the ground 
storey to the exclusion of annual plants and eventually larger perennial species. They achieve this by 
shielding the substrate of light and changing the structure and chemical composition of the soil. Weed 
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species have evolved to grow quickly and usually in response to disturbance during the primary 
succession phase.   

Furthermore, there is the potential for weed species to establish in areas surrounding the DMMA as a 
result of the rehabilitation activities. 

Modification of the landform resulting in altered local erosion, stability and drainage 

The construction of DMMA A, B1 and B2 will have an impact on drainage and surface flow of their 
respective surrounding environment. DMMA B1 and B2 will mostly be influenced by overland flow from 
storm events, however DMMA A will also be affected by tidal movements. The installation of the bund 
walls at DMMA A and the berms and associated stockpiles at DMMA B1 and B2 will create an 
impediment to the natural flow of water around them, and will be a potential source of sedimentation 
and erosion.  

8.4.5 Management of Impacts 

It is likely that material stored in DMMA B1 and B2 will be suitable for re-use as engineering fill and/or 
the establishment of operational infrastructure. In between being reclaimed and being re-used, this 
material will be managed in accordance with the short and long term guiding management principles 
presented in the LMP (Appendix F) to ensure that it does not become a dust emission source and is 
not eroded by heavy rains.   

DMMA B1 and B2 will have permanent berms to a height of 17 m AHD on their harbour side which will 
be constructed of dredged competent material to be a visual screen to the existing Finucane island 
onshore infrastructure from Port Hedland. 

The dredged material is likely to be unsuitable in its existing state for vegetating due to high salt levels. 
Irrigation of the areas to be vegetated will be used to complement natural processes to flush salts from 
the dredged material constituting the berms. Surface water will be collected and retained in settlement 
ponds within each DMMA. Subsequent to the flushing, a layer of growth medium approximately 50-
100 cm in depth sourced from approved off-site quarry facilities, will be placed over the berms with an 
appropriate selection of vegetation, which will be able to withstand the environmental conditions and 
assist surface stabilisation. 

Upon completion of dredging activities, DMMA A will consist of reclaimed fines with high water 
content, and will be used as a settlement area for up to one year. After this time, BHPBIO will 
investigate possible uses and if not utilised within a five year timeframe (following completion of 
dredging) the area will be rehabilitated in accordance with the long-term guiding principles detailed 
within the LMP. It is likely that the environmental function of the vegetation within DMMA A will be 
altered by the disposal of the dredged material. Furthermore, it will not be possible to re-instate the 
area to its original state due to the high salt content and height as a result of the settlement process. 

Dust and Erosion 

A salt crust is likely to form on DMMA due to the nature of the source environment. Potential dust lift 
off from these areas, once dry, will be managed through establishment of crust to seal the exposed 
surfaces and dust suppression techniques will be utilised as required. The surface of the dredge 
management areas will be stabilised upon completion of dredge spoil disposal activities. 

Subsequent to flushing DMMA, a layer of growth medium approximately 50-100 cm in depth sourced 
from off-site approved quarry facilities, will be placed over the berms with an appropriate selection of 
vegetation.   

Water used for irrigation of vegetation on the berms and for dust suppression will be sourced from the 
existing Finucane Island water supply infrastructure. BHPBIO has committed to a 10% reduction in 
fresh water consumption per tonne of iron ore (produced) during the period 2006 to 2012, and will 
ensure use of freshwater aligns with this commitment. 

Introduction and establishment of weed species 

Specific management measures that will be undertaken to minimise the potential for the spread of 
weed species include: 
• Regular cleaning of machinery and equipment on a regular basis and in particular when 

travelling between areas of known weed infestation and weed-free areas; 
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• Restricted usage and/or treatment of topsoil that is known to be infested with weeds;  

• Conducting regular monitoring/inspections for the presence of weeds within areas of 
disturbance; and 

• Treatment of infested areas, including the application of herbicides and pre-emergents where 
appropriate. 

Modification of the landform resulting in altered local erosion, stability and drainage 

Erosion within the DMMA will be managed through the installation of appropriate drainage controls. 

Stormwater channels will need to be constructed to divert stormwater around the construction site. 
Stormwater flow and possible storm surge events will be calculated and allowed for when designing 
these channels. DMMA A will be inundated with tidal flows intermittently and will periodically also 
receive large storm surge flows from the southeast. 

8.4.6 Outcome 

A summary of the key potential impacts for land use and their associated management measures as 
well as their associated severity, likelihood and residual risk is provided in Table 8.6. 

 
Table 8.6 - Summary of Potential Impacts Resulting from Land Use Associated with the DMMA 

Potential Impact Management 
Risk Assessment 

Severity Likelihood Residual 
Risk 

Dust generation from DMMA Implementation of LMP 
including: 
- Once dry, stabilising of the 
surface of DMMA and covered 
where possible;  
- Dust mitigation measures; and 
- Berms at B1 and B2 will be 
partially vegetated, partially rock 
armoured and also contained by 
surface sealants. 

3 0.3 0.9  
(minor) 

Introduction and establishment 
of weed species 

Proactive hygiene measures 
and treatment of infested areas, 
as required.  

1 0.3 0.3 
(minor) 

Modification of the landform 
resulting in altered local erosion, 
stability and drainage 

Installation of appropriate 
drainage controls. 
Designed to accommodate 
interception with tidal movement 

3 0.3 0.9 
(minor) 
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