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1 INTRODUCTION 

1.1 PROJECT OVERVIEW 

As part of the Rapid Growth Project 5 (RGP5), BHP Billiton Iron Ore (BHPBIO) will undertake the 
Harriet Point Dredging Project off Finucane Island, Port Hedland (Figure 1). The RGP5 will increase 
the throughput capacity of BHPBIO’s Port Hedland operations to 205 Million tons per annum (Mtpa). 

The proposed dredging works involve the dredging of approximately 3.9 Mm3 of material for two new 
berth pockets sited between Stanley and Harriet Point and extensions of the existing departure 
channel and swing basin.  On completion of the proposed development, Harriet Point will 
accommodate vessels of approximately 250,000 dead weight tonnes (DWT).  

The Harriet Point dredging program will directly impact on approximately 6.49 ha of mangroves.  
There is also the potential for indirect impacts as a result of the deterioration in water quality 
associated with the dredging works. 

1.2 PLAN, OBJECTIVES AND STRUCTURE 

This Mangrove Management Plan (MMP) has been developed to mitigate the impacts to mangroves 
from the proposed dredging works. The MMP: 

• Provides an overview of the potential direct and indirect impacts that may occur to mangroves; 

• Details the management measures that will be implemented to mitigate the potential impacts to 
mangroves; and 

• Outlines the monitoring program that will be implemented during the works. 
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Figure 1 Overview of Dredging Footprint and DMMA 
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2 LEGAL REQUIREMENTS AND GUIDELINES 

The Environmental Protection Authorities (EPA) objectives for the management of mangroves within 
the RGP5 project area, at Port Hedland are: 

1) To limit the direct loss of mangroves associated with the dredging activities and the construction 
of DMMA A, B1 and B2; and 

2) To ensure the protection of the mangrove ecosystem of the Port Hedland Harbour from indirect 
impacts associated with the project. 

To maintain the abundance, diversity, geographic distribution and productivity of mangrove 
communities at species and ecosystem levels. This is through the avoidance or management of 
adverse impacts, and improvement in knowledge about the local environment. 

The following EPA guidelines are relevant to the management of mangroves in Western Australia: 

• EPA Guidance Statement No. 1 Protection of Tropical Arid Zone Mangroves along the Pilbara 
Coastline (April 2001); 

• EPA Guidance Statement No. 19 Guidance for the Assessment of Environmental Factors: 
Environmental Offsets (Draft) (2007); 

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

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

• Pilbara Coastal Water Quality Consultation: Environmental Values and Environmental Quality 
Objectives (DOE 2006). 
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3 PROJECT DESCRIPTION 

3.1 DREDGING WORKS  

Dredging of approximately 3.9 Mm3 of material will be required for two new berth pockets and 
extensions to the existing departure channel and swing basin at Harriet Point. Up to 800,000m3 of 
clayey silts and fine sands, considered to be Potential Acid Sulphate Soil (PASS), will be dredged and 
disposed of at the Port Hedland Port Authority (PHPA) Spoil Ground ‘I’. The remaining material will be 
directed to onshore Dredged Material Management Areas (DMMA).  Figure 1 shows the dredging 
areas and the DMMA. 

3.2 VEGETATION CLEARING 

As part of the proposed works, mangroves located within the dredging footprint will be removed using 
land-based and floating equipment.  All land-based equipment will be transported to site via a barge, 
avoiding the requirement for construction of a land based access path.  The mangroves will be loaded 
onto a barge and disposed of as green waste, at a waste management facility in Port Hedland. 

Mangroves within DMMA A and B1 will be removed and managed in a similar fashion. No mangroves 
are location within DMMA B2 footprint. 

Clearing of some vegetation adjacent to DMMA A will be required to provide access for the earth 
moving equipment and along the bund wall footprint.  Supertidal vegetation will be removed and 
stockpiled for future use, the remaining non-mangrove vegetation within DMMA A will not be cleared 
and will subsequently be buried with the dredged material.  

The project will include the direct removal of: 

• Approximately 3.08 ha of mangroves at Harriet Point and Stanley Point within the proposed 
dredging footprint; 

• Approximately 0.24 ha of mangroves within DMMA B1; and 

• Approximately 3.17 ha of mangroves within DMMA A. 

While it will not be possible to avoid direct impacts on mangroves, impacts have been minimised as 
far as practically possible, by the following actions: 

• Conducting early field studies as part of the pre-feasibility phase of the project; 

• Reclaiming DMMA B1 and B2 thus avoiding the need to clear equivalent land area and 
corresponding potential mangrove losses; 

• Designing and locating DMMA A to minimise clearance of mangroves; 

• Disposal of PASS material offshore thus minimising the onshore disturbance footprint; 

• Locating the berth pockets to minimise mangrove losses within the constraints of the current 
and future operational requirements of the Port; and 

• Designing the berth pockets (e.g. batters) to minimise the required footprint within the 
engineering constraints presented by the in-situ material. 

3.3 PROJECT SCHEDULE 

Dredging is planned to commence in the first quarter of 2009 and anticipated to last for approximately 
40 weeks.  Operations will be on a 24 hour a day, seven day a week basis. These timeframes include 
contingencies for the operational and technical delays inherent to dredging operations.  
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4 EXISTING ENVIRONMENT – MANGROVES AT PORT HEDLAND 

4.1 OVERVIEW 

A detailed description of the existing marine environment (including mangroves at Port Hedland) is 
provided in Section 4 of the Harriet Point Dredging Environmental Referral Document (ERD). 

The intertidal habitat in Port Hedland is typical of arid zone coastlines within the north-west region of 
Australia, and is characterised by dense stands of mangroves along the seaward margins. The 
density and height of mangroves typically decreases with distance away from the waterline. There is 
then a shift to a mosaic of salt marsh plants dominated by samphires, cyanobacterial mats and large 
areas of bare substrate in the upper inter tidal zone. 

It should be noted that for the purpose of the MMP, sparse mangroves has been defined as ‘not 
forming a closed canopy where adjoining mangroves overlap, completely shading the substrate’.  An 
example of a sparse mangrove habitat is shown in Plate 1. 

 

 
Plate 1 Sparse Avicennia marina within DMMA  

 

4.2 DREDGING FOOTPRINT 

Figure 2 shows the mangrove habitat within the dredging footprint.  The dredging footprint contains: 

• 0.47 ha of landward A. marina forest; 

• 1.64 ha of seaward A. marina forest; 
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• 0.06 ha of scattered A. marina;  

• 0.89 ha of R. stylosa forest; and 

• 0.05 ha of mixed A. marina/R. stylosa. 

This presents a total of 3.08 ha of mangroves within the 29 ha dredging footprint.  This dredging 
footprint and area of impact has been minimised as far as practical via the measures outlined in 
Section 3.2. 

The A. marina and R. stylosa forests within the dredge footprint contain a sparse distribution of 
smaller (~0.5 m) trees within the landward margins and dense taller forests along the seaward 
margins.  During field investigations, A. corniculatum and C. australis were also found at the site, 
though spatial coverage for these species was not determined on a species specific basis due to the 
very low densities in a small area.   

4.3 DMMA A 

Figure 3 shows the mangrove habitat within DMMA A, which covers approximately 85 ha and 
consists of four dominant intertidal BPPH communities.  These include: 

• 0.05 ha of A. marina forest; 

• 3.12 ha of sparse A. marina; 

• 11.19 ha of samphire-dominated tidal mudflats;  

• 20.43 ha of supratidal vegetation/Trioda grasslands;  

• 48.05 ha of tidal flats; and 

• 1.88 ha of modified creek channel. 

The BPPH within DMMA A has been previously impacted from a change in local hydrology due to the 
construction of the Finucane conveyor causeway to the east, and the construction of a large drainage 
channel to the south-west.  The A. marina forest along the northern section of DMMA A is 
characterised by small (<2 m) sparsely distributed trees interspersed with samphires.  For DMMA A, 
sparse is used to refer to spaces between individual trees as typically 10- 40 m or more, ranging from 
approximately 10 to 100 trees per ha in this area. In these spare areas, the mangroves do not form a 
closed canopy, where adjoining mangrove trees canopies overlap, completely shading the substrate. 

The samphire dominated habitat, consists of Halosarcia halocnemoides with lesser cover of other 
species including Halosarcia indica and A. marina.  The intertidal flats are either devoid of vegetation 
or are comprised of vegetation occurring at very low densities.  The drainage channel is also void of 
vegetation. 

4.4 DMMA B1 

Figure 4 shows the mangrove habitat within DMMA B1 which contains 27 ha of highly modified 
intertidal habitat with limited areas of interspersed BPPH.  A single grove of approximately 12 trees 
(A. marina), covering 1 ha, is present at the southern end of the bay.   

The only other BPPH detected during field surveys within DMMA B1 was a cyanobacterial mat 
extending for 5 to 10 m, running parallel to the shore.  

4.5 DMMA B2 

No mangroves are present in DMMA B2, which is located near the mouth of Port Hedland Harbour on 
the eastern side of Finucane Island. 
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4.6 CUMULATIVE MANGROVE HABITAT LOSS 

Previously reported losses of mangroves within the Port Hedland area, as defined within the Port 
Hedland Industrial Area Management Unit, comprise approximately 286.5 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 2008). This is equivalent to approximately 
10.7% cumulative mangrove loss within the Port Hedland Industrial Area Management Unit area. This 
percentage loss is calculated 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 11.0% as shown in Table 1. 

 

Table 1 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 
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Figure 2 Marine Habitat Types for Harriet Point 
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Figure 3 Marine Habitat Types for Dredged Material Management Area A 
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Figure 4 Habitat Types for Dredged Material Management Area B1 
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5 IMPACTS AND MANAGEMENT  

5.1 OBJECTIVES AND KEY PERFORMANCE INDICATORS 

Objective: 

• To limit the direct loss of mangroves associated with the dredging and dredged material 
management activities to the approved footprint; and 

• To avoid indirect impacts to mangroves resulting from the dredging and dredged management 
activities. 

Key Performance Indicators: 

• No direct loss of mangroves in excess of the approved dredge footprint as a result of the 
dredging and spoil management activities; and 

• No indirect impacts to mangroves as identified through the mangrove monitoring program. 

5.2 DIRECT HABITAT LOSS 

The RGP5 project will result in the direct loss of all mangroves within the dredging footprint and 
DMMA (refer to Section 4 for details on the current status of mangroves in these areas).  This 
equates to a direct loss of approximately 6.49 ha of mangroves. 

The potential impacts due to the direct loss of mangroves also include potential impacts on marine 
fauna and avifauna that inhabit the mangrove areas.  However, the marine fauna and avifauna which 
inhabit the project areas are known to occur widely within the Pilbara region and it is very unlikely the 
direct removal of 6.49 ha of mangroves within the project areas will impact on the overall conservation 
status of these species.  

The loss of mangrove habitat may impact upon the fisheries and ecosystem potential value provided 
by the mangroves. Although such impacts are important, due to the low level of loss relative to the 
surrounding habitats (6.49 ha of 2334 ha remaining in defined management unit) it is considered that 
this impact will be negligible. 

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 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. 
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5.3 INDIRECT IMPACTS – WATER QUALITY AND SEDIMENTATION  

Sediment plume modelling has shown that the discharge of excess water from the DMMA is expected 
to result in elevated Total Suspended Solids (TSS) levels and some minor sedimentation within the 
harbour. 

As mangrove waters are commonly highly turbid, the risk of impact to mangroves from increased TSS 
levels is considered low. Increased sedimentation rates have the potential to impact on mangroves by 
smothering the mangrove roots. However, the sediment plume modelling has shown that only minor 
sedimentation is expected.  Mangroves are also associated with areas where sediment depositions 
and accretion is a natural and regular event and as such, the risk posed to mangroves by minor 
increased sedimentation is considered to be low.  Increased sedimentation can result in increased 
substrate for mangrove settlement and growth and may present minor benefits to the mangrove 
communities. 

During the recent dredging campaign by FMG, mangrove monitoring confirmed that there was no 
discernable impact from changes in water quality and sedimentation rates resulting from the dredging 
and dredged material management activities. No significant net changes in canopy cover were 
recorded, no signs of stress were observed and most individual trees retained their 'healthy' status 
(URS, 2007).  Given the similarities between the two projects, specifically in relation to the expected 
TSS levels within the excess water to be discharged from the DMMA, the risk to mangrove health 
from the changes to water quality and sedimentation rates is considered low. This is further supported 
by observation from BHPBIO’s earlier inner harbour dredging campaigns. 

The management of the potential water quality impacts on mangroves will be via the Dredging 
Management Plan (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.  However, it must be noted that the intensities, durations and 
frequencies of natural variation in the baseline water quality will be analysed to test the biological rigor 
and suitability of these trigger levels. 

Dredging of the PASS material will be managed via an Acid Sulphate Soils Management Plan 
(ASSMP).  The key management measure incorporated into the ASSMP is relocation of the PASS 
material to offshore disposal ground ‘I’. Due to this avoidance measure, it is unlikely mangroves will 
be impacted by the dredging and management of PASS material. 

5.4 INDIRECT IMPACTS – DUST GENERATION  

Dust generated from DMMA due to construction earthworks and from the drying out, transport and/or 
movement of dredged material within these areas could potentially be 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 indicated that iron 
ore dust particles present in the Port Hedland region do not block mangrove leaf stomata or restrict 
transpiration, and do not significantly impact on the condition of the mangrove vegetation within the 
region (Paling et al 2001).   

Management measures for minimising dust emissions during construction include: 

• Sealing of unsealed roads, exposed surfaces, active construction areas and stockpiles (and 
watering of surfaces if required); 

• Use of environmentally safe dust suppressants;  

• Restriction of vehicle movements and vehicle speeds to reduce dust emissions; 

• General housekeeping practices to ensure that there is no accumulation of waste materials 
within the construction site that may generate dust; 
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• An induction program to ensure that all persons onsite are made aware of the need to minimise 
dust emissions; and 

• Reporting of any community complaints regarding dust levels. 

5.5 INDIRECT IMPACTS DUE TO HYDROCARBONS AND OTHER POLLUTANTS 

Mangroves are highly susceptible to damage and deterioration from a variety of hydrocarbons 
particularly those derived from crude oil (Jackson et al. 1989; IPIECA 1993). The toxic impacts of 
hydrocarbons can also have detrimental impacts upon faunal use of these habitats, such as birds, fish 
and crustaceans (Jackson et al. 1989).  

Impacts to mangroves may occur as a result of either a point source discharge which may include a 
major oil spill, or cumulative exposure to low levels of hydrocarbons entering the marine environment 
via different pathways. 

During the construction phase there exists the potential for additional non-source point discharges 
into the marine environment that could potentially impact mangroves and associated fauna.  A 
preventative approach will be coordinated by BHPBIO across all construction works.  The use of 
hydrocarbons will be managed as per BHPBIO’s existing management measures outlined in the 
construction Environmental Management Plan (EMP).  Dredging operators are trained in marine 
hydrocarbon response and will have appropriate management plans in place. 

Relevant plans applicable to the management and response to hydrocarbon spill include: 

• BHPBIO’s Incident reporting and emergency response procedures outlined in the construction 
EMP; 

• The National Oil Spill Response Incident Control System (OSPICS) which provides a 
mechanism for appropriate management in the event that a hydrocarbon spill occurs;  

• The Port Hedland Emergency Response Plan (2003) which provides a guide to management of 
a number of emergencies that may arise in the Port Hedland Area including spills of oil and 
other hazardous substances; and 

• BHPBIO’s Spill Response Procedure (PP-13-013) which details all sources of hydrocarbons 
onsite; management of all machinery and storage of hydrocarbons; actions to mitigate the risk 
of environmental contamination; and provides mechanism to implement appropriate actions in 
the event that a spill occurs. 
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6 MONITORING  

6.1 OVERVIEW  

Monitoring to assess potential impacts on mangroves will consist of: 

• Water quality monitoring as part of the DMP;  

• Mangrove mapping; 

• Mangrove health surveys;  

• Monitoring of sediment deposition with the mangrove community; and 

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

6.2 WATER QUALITY MONITORING 

The results of the water quality monitoring program implemented as part of the DMP will be used: 

• 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. 

The water quality monitoring program is outlined within the DMP.  The program includes the 
continuous logging of turbidity, dissolved oxygen, temperature and conductivity.  

6.3 MANGROVE MAPPING 

Aerial photography and field surveys will be utilised to map the distribution and coverage of the 
mangrove communities situated near the project footprint.  Aerial 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 to update the current information on mangrove cover; 

• At project milestones including the completion of clearing activities within the dredging and 
DMMA footprints; and 

• On completion of the project. 

Mangrove cover calculations will be compared to the baseline data to confirm that the areas directly 
disturbance of mangroves does not exceed the approved limits. 

6.4 MANGROVE HEALTH SURVEYS 

Mangrove health monitoring will consist of: 

• Regular visual assessments to assess mangrove condition; and 

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

Mangrove monitoring plots will be established prior to the commencement of dredging operations.  
The number and location of these sites will be determined during a preliminary site investigation and 
via the interpretation of aerial photography. The size of each plot will also be site specific, but it is 
expected that they will be at least 30 m2. 

OCTOBER 2008   Page 14  



MANGROVE MANAGEMENT PLAN   

It is expected that 2 to 3 monitoring sites will be established together with corresponding reference 
sites. Reference sites will be located at sites that have similar coverage, distribution and species 
composition as the monitoring sites and will be situated where they will not be impacted on by the 
dredging project. 

Monthly visual assessment via site inspections will be undertaken to qualitatively assess and record 
mangrove health.  This will be completed by recording general observations of mangrove condition 
within the plots.  Photographs will also be taken to provide a permanent record. 

Detailed surveys will be undertaken prior to the commencement of the project, six months after the 
commencement of the project and on completion of the project.  Detailed mangrove health surveys 
will be completed to qualitatively and quantitatively record the condition of the mangrove communities 
within the plots.  The methodology that will be utilised will be based on the methods of Duke et al. 
(2003).  Species type, height and circumference will be measured for each tree.  Leaf count will also 
be recorded for seedlings (< 0.5m tall).  As per Duke et al. (2003) the health of individual mangrove 
trees will be classified into 3 categories as shown in Table 2. 

Table 2 Classification of Mangrove Condition 
Classification  Characteristics 

Healthy Leaves green, no visible signs of sickness 

Sick Yellow, wilting leaves 
Low foliage cover 

Dead Plant dead 

 

The overall health of the mangrove habitat within each plot will be assessed by determining the 
foliage density.  This will be completed using standard methods (e.g. using a forestry densiometer).  
This will be compared with the reference sites to determine a net loss/gain in foliage density.  A 30% 
decline (net) in canopy density will trigger the implementation of contingency measures.  It should be 
noted that while a 30% trigger level was used successfully by Fortescue Metals Group during their 
recent dredging works at Port Hedland (URS, 2007); species specific temporal factors will also be 
considered when interpreting the results of the monitoring program. 

6.5 SEDIMENTATION  

Sedimentation will be monitored at the mangrove communities to provide an early warning of any 
potential impacts. Sedimentation monitoring will be undertaken at the same sites used in the 
mangrove monitoring program.  Monitoring will be via the use of pegs planted and secured within the 
sediment that will be monitored regularly.  It is expected that the sedimentation pegs will be inspected 
on a fortnightly basis as part of the regular water quality and coral condition monitoring field work.  
Suitable reference locations will be defined so a comparison between sedimentation rates at the 
impacts sites can be made and a conclusion can be drawn as to whether excessive sedimentation is 
occurring.  This method was used successfully by Duke et al (2003). 

6.6 CHANGES IN SOIL SALINITIES 

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 kill mangroves lining the creek. 

Existing soil salinities across the DMMA area 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 
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surface layers where evaporative stress is highest and do not extend deeper into sediments where 
intrusion of tidal water driven groundwater flow is regular. 

If the threat is considered to be significant there are a number of engineering mitigation measures that 
could be employed.  These include: 

• The erection of barriers and removal of hypersaline water; and 

• The controlled release of excess water from the DMMA into mangroves lining the creek. 
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7 CONTINGENCY MEASURES 

7.1 DIRECT IMPACTS 

Direct impacts on mangroves will be monitored via the mangrove mapping (Section 6.3).  In the 
event that the mangrove mapping identifies direct impacts in excess of the approved amount, the 
following contingency measures will be applied: 

• Clearing activities will be temporarily stopped until the outcomes of an investigation into the 
non-approved clearing have been concluded; 

• The requirement for additional measures to ensure further non-approved clearing, if deemed 
necessary as a result of the investigation; and 

• Options for rehabilitation will be investigated. 

7.2 INDIRECT IMPACTS 

In the event that a 30% (net) reduction in foliage density is recorded an investigation into potential 
causes will be undertaken.  This investigation will use the results of the water quality and 
sedimentation monitoring to determine if the decline in mangrove health is related to the dredging and 
materials management work.  Appropriate contingency measures will be determined in consultation 
with stakeholders.  It is expected that these contingency measures would include altering how the 
works are being undertaken and may include the revision of the water quality management trigger 
levels applied as part of the Dredge Management Plan. 
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8 RISK ASSESSMENT 

 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 3. 

Potential indirect impacts to mangroves are considered to be ‘known to happen, but only rarely and 
are considered to have a severity of ‘limited damage to minimal area of low significance’ of as defined 
in the BHPB risk management guidelines.  The residual risk (i.e. after the management measures 
proposed in the plan have been applied) from indirect impacts has therefore been determined to be 
minor. 

Direct impacts in addition to the approved footprint are considered to ‘have occurred in a minority of 
similar studies or projects’ and have severity of ‘moderate, short term effects but not affecting 
ecosystem function’ as defined in the BHPB risk management guidelines.  The residual risk is 
therefore determined to be minor. 

Table 3 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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