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Figure 2-4  Impact Reporting Points and Transect Locations 
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Figure 2-15 Existing and Developed Case Flow Timeseries at Transect 3 (shown in Figure 
2-4) 

 

2.4.4 Bed Shear Stress Impacts 

Bed shear stresses represent the capacity of current (and wave) induced water motions to re-

suspend sediment from the seabed and to transport it as bedload. Impacts to current related bed 

shear stresses have been analysed using the 3D hydrodynamic model output in order to provide a 

high-level understanding of the potential for morphological change induced by the Project dredging. 

The 95th percentile current related bed shear stress magnitudes, which represent conditions that 

are typically exceeded during spring tide flows, are shown in Figure 2-16 and Figure 2-17 (zoomed 

in). These figures present spatial plots of Base Case, Developed Case and predicted impacts (the 

difference between the Base Case and the Developed Case). 

The spatial impacts to current related bed shear stress generally follow the current velocity impacts 

presented in Section 2.4.1. The changes in bed shear stress magnitude associated with the Project 

are confined to the Project Area and the immediate surroundings. The highest magnitude changes 

are not large (generally up to ±0.1 N/m2). The bed shear stress in the deepened and widened 

channel are generally reduced, with some localised areas of increased bed shear stress 

immediately adjacent to the dredging footprint. Impacts are not predicted within Trinity Inlet or other 

further afield locations. 

Impacts to bed shear stress are not of magnitudes likely to cause noticeable morphological 

changes, accepting the reduced bed shear stresses in the vicinity of the Developed channel are 

likely to cause slightly increased siltation and maintenance dredging requirements over the Base 

channel configuration. The impact to channel siltation is addressed separately in Section 2.6.3.  

















Coastal Processes Impact Assessment - Technical Report 31 

Assessment of Potential Impacts  
 

G:\Admin\B22074.g.gwf_CSD EIS Update\R.B22074.010.02.Coastal Processes Impact 
Assessment.docx   
 

2.5 Operational Impacts - Waves 

The widened and deepened dredge channel may potentially impact the propagation of waves 

towards the shoreline/s of the Project Area. The potential wave impacts were analysed using a 

high-resolution (25m grid) SWAN model of the Project Area. Boundary conditions for the high-

resolution SWAN model were obtained from the 100 m grid SWAN model covering Trinity Bay 

(refer BMT WBM, 2017). 

Base Case and Developed Case simulations were undertaken using the high-resolution SWAN 

model for the year 2013. Snapshots from the model simulation representing a typical trade-wind 

driven south-easterly (SE) wave case and a high-energy northerly (N) wave case (driven by Ex-

Tropical Cyclone Oswald) were selected to illustrate the Project spatial impacts. The modelled 

wave fields predicted from the 100m grid SWAN model are shown in Figure 2-21. The Base Case, 

Developed Case and Impact predictions from the high-resolution SWAN model are shown in Figure 

2-22 for the SE waves and Figure 2-23 for the N waves. 

The snapshot model predictions indicate that the existing channel already has some localised 

influence on wave heights as indicated by larger wave heights on one side than the other. The 

channel is acting to reflect/refract some of the incident wave energy. This is particularly evident in 

the N-wave case results shown in Figure 2-23.  

Consequently, the widened and deepened Project channel has the potential to further influence the 

wave field.  However, as seen in the difference plots (bottom plots in Figure 2-22 and Figure 2-23), 

wave heights are only affected to a very minor degree by the additional channel widening and 

deepening. The magnitude of the wave height differences is generally less than 1cm. 

Timeseries comparisons of significant wave height, wave peak period and direction at the two 

nearshore locations (Point 3 and Point 4 in Figure 2-4) are shown in Figure 2-24 and Figure 2-25. 

Energy weighted mean heights and directions were also calculated from the entire continuous 

timeseries with the results confirming that the Project is unlikely to have a significant impact on 

nearshore wave conditions driving littoral and beach system processes. 
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2.6 Morphology and Sedimentation Impacts 

In the context of determining impacts on sedimentation processes, including siltation rates in the 

harbour and shipping channel, the TUFLOW FV ST model was used to simulate the re-suspension 

and transport of seabed material due to the action of waves and currents. This analysis was 

undertaken for both the Base Case and Developed Case to determine the potential impact of the 

Project on bed morphology and siltation rates. 

2.6.1 Littoral Sediment Transport and Shoreline Processes 

Based on the limited hydrodynamic impacts (Section 2.4) and wave impacts (Section 2.5) being 

restricted to the vicinity of the target dredge area, there are not expected to be any detectable 

impacts from the Project on the adjacent shorelines or littoral beach systems within the wider 

surrounds. 

2.6.2 Marine Sediment Transport 

The predicted residual (net) sediment transport throughout the study area shown in Figure 2-26 

illustrates the net transport occurring shore-parallel in a north-westerly direction. Highest transport 

rates are predicted around Cape Grafton and offshore to depths approximately -8 m AHD. 

The Base Case, and Developed Case net sediment transport and corresponding impact 

(difference) are shown in Figure 2-26. It can be seen that the net sediment transport rate through 

the study area is not significantly altered by the Project.  Following from this result, there would not 

be expected to be any perceptible morphological change within the Study Area either in the short 

or long term as a result of the Project. 
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Figure 2-26  Modelled Net Sediment Transport (m3/m/year): Base Case (top left); Developed 
Case (top right) and Impacts (bottom). Vectors indicate Direction; Contours indicate 

Magnitude 
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2.6.3 Channel Siltation 

The purpose of the channel siltation impact assessment was to determine the likely percentage 

increase in siltation volume due to the Developed Case dredged channel configuration. The 

predicted percentage increase can then be more reliably applied to the historical siltation volumes 

(RHDV, 2016) to extrapolate the likely future maintenance dredging requirements. 

The siltation impact assessment was performed by undertaking Base Case and Developed Case 

simulations using the calibrated 3D HD and ST model. The Developed Case model bathymetry 

was adjusted within the channel footprint to account for the Project channel widening and 

deepening. In all other respects the Base Case and Developed Case models were identical. The 

Developed Case dredged channel footprint is approximately 10% larger than the existing channel 

area. 

The small increase in dredged channel area would be expected to result in a lesser percentage 

increase in annual siltation volume requiring maintenance dredging.  The channel siltation impacts 

have been further investigated with base and developed case numerical model simulations.  The 

Base and Developed Case simulations ran from the 01/01/2015 to the 01/01/2016, with net siltation 

calculations based on the period 21/01/2015 to 25/12/2015 to ensure that spring-neap cycle 

periods were equally sampled. 

The Base Case and Developed Case siltation distributions are shown in Figure 2-27. The 

Developed Case siltation rate and volume is predicted to be 2 to 6% higher than the Base Case. 

Applying this increase to the average historical siltation (RHDV, 2016), the predicted annual 

average outer channel siltation volume is expected to increase to an in-situ volume of 

approximately 400,000 to 410,000 m3 (from 390,000 m3).  

 

Figure 2-27  Modelled Base Case and Developed Case Channel Siltation 
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Table 4-1 Coastal Processes Impact Assessment Summary 

Coastal Initial assessment with standard mitigation Residual Assessment with additional mitigation in place 

Processes (i.e. statutory compliance) in place   (i.e. those actions recommended as part of the impact 
assessment) 

Primary Impacting 
Processes 

Statutory Mitigation 
Measures Required 

Significan
ce of 
Impact 

Likelihood 
of Impact 

Risk 
Rating 

Additional Mitigation 
Measures Proposed 

Significan
ce of 
Impact 

Likelihood 
of Impact 

Residual 
Risk 
Rating 

Trapping of beach 
sand by dredge 
material pipeline 
(beach). 

Potential for minor beach 
sand trapping by temporary 
pipeline. 

Minor Possible Low Monitoring and reactive sand 
bypassing into downdrift 
active zone. 

Negligible Possible Negligible 

Trapping of 
sediment by 
submerged dredge 
material pipeline 
(offshore). 

Potential for sediment 
trapping by temporary 
pipeline 

Negligible Possible Negligible Hydrographic survey to 
monitor bathymetric changes 
along the submerged 
pipeline corridor. 

Negligible Possible Negligible 

Modification to 
currents in the 
vicinity of the target 
dredge area 

Minor impacts in vicinity of 
developed channel footprint; 
no detectable impacts to 
surrounding areas 

Negligible Likely Negligible NA Negligible Likely Negligible 

Modification to tidal 
flows and water 
levels within Trinity 
Bay and Trinity Inlet 

No detectable increase to 
tidal flows or water levels 

Negligible Likely Negligible NA Negligible Likely Negligible 

Increased 
vulnerability to 
storm tide flooding 

No detectable increase to 
storm tide inundation 
vulnerability 

Negligible Likely Negligible NA Negligible Likely Negligible 

Changes to flood 
plume conveyance 

No detectable changes to 
flood plume conveyance 

Negligible Unlikely Negligible  Negligible Unlikely Negligible 
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Coastal Initial assessment with standard mitigation Residual Assessment with additional mitigation in place 

Processes (i.e. statutory compliance) in place   (i.e. those actions recommended as part of the impact 
assessment) 

Primary Impacting 
Processes 

Statutory Mitigation 
Measures Required 

Significan
ce of 
Impact 

Likelihood 
of Impact 

Risk 
Rating 

Additional Mitigation 
Measures Proposed 

Significan
ce of 
Impact 

Likelihood 
of Impact 

Residual 
Risk 
Rating 

Modification to 
wave propagation 
in the vicinity of the 
target dredge area 

Minor changes to 
reflection/refraction in vicinity 
of developed channel 
footprint; less than 5% 
change to significant wave 
height 

Negligible Possible Negligible NA Negligible Possible Negligible 

Detectable changes 
to wave conditions 
within Trinity Bay 
and Trinity Inlet 

No detectable impact to 
wave height, period or 
direction to surrounding 
areas 

Negligible Unlikely Negligible NA Negligible Unlikely Negligible 

Change to shipping 
channel annual 
siltation rate and 
maintenance 
dredging 
requirements 

Increase of approximately 2 
to 6% to annual siltation and 
maintenance dredging 
requirements 

Minor Likely Medium mend the Long-term 
Maintenance Dredge 
Management Plan (LMDMP) 

Minor Likely Medium 

Change to 
sediment transport 
pathways and 
beach processes 

No detectable impact to 
sediment transport and 
beach processes 

Minor Unlikely Low NA Moderate Unlikely Low 

Long term fate of 
future placed 
maintenance 
dredge material 

Minor re-suspension during 
high energy events; no 
impact to known sensitive 
habitats 

Minor Possible Low As part of LMDMP assess 
location of DMPA in deeper 
water to improve 
retentiveness 

Minor Unlikely Low 
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