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4 IMPACT PREDICTION (STAGE 2)

Detailed modelling was undertaken to predict and spatially define direct and indirect impacts likely to
result from the construction of the Alkimos ocean outlet. Modelling of the long-term stable state of the
marine environment following construction was also completed, taking into account indirect effects of
construction and ongoing impacts once installation of the pipeline has been completed. The details of
the model, including inputs and outcomes, predictions of primary and secondary, and indirect and
direct, impacts are summarised below and detailed in Appendix H. The boundaries of the study area
were established to conform to the management area which is defined by the EPA’s BPPH Guidance
Statement #29.

4.1 Model Type

The MIKE 3 model was used to predict the extent and severity of potential impacts on BPPH. Mike 3 is
a three-dimensional model which can simulate vertical movement and variations in the water column
such as current flow, wave height and direction, stratification and buoyancy flows. Additional modules
were used with the primary hydrodynamic engine to simulate advection, dispersion and sediment
transport that is likely to occur during construction.

The model encompasses a domain of about 18 km onshore in a south-east/north-west direction and a
6 km across-shore domain in a south-west/north-east direction, as shown in Figure 4-1. The Mike 3
model uses a sigma layer code net and a flexible mesh grid, which allows flexibility of resolution.
Within the 50 km? management unit, model resolution is generally 400 m, increasing to 20 m at the
pipeline route alignment (Figure 4-1 and Figure 4-2).

4.2 Model Inputs

Detailed technical investigations were undertaken to gather background data as previously described
(Section 3), which were fed into the model to ensure high accuracy of outputs. Field data collection
was undertaken over several months to provide locally accurate wave, current, light and turbidity input
to models. Hydrodynamic modelling was undertaken by refining existing models using the DHI Mike 3
system and incorporating detailed metocean data from the proposed outlet area (Figure 4-3). A
baseline model was established and a light attenuation model was integrated into it. Model calibration
was then completed comparing wave/current models with previously gathered data. A comparison of
the light attenuation model outputs was also undertaken against in situ measurements to ensure
correct calibration.

The calibrated wave/current modelling was used to determine the material characteristics for dredging.
Modelling of the dredging program and associated management strategies was also completed.
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4.3 Predicted Impacts (Construction)

The full modelling report is presented in Appendix H. This section summarises the key outcomes of
the modelling. The modelling has predicted the direct and indirect impacts that are likely to result from
construction and operation of the Alkimos ocean outlet. The prediction of impacts has been based on
a review of existing literature and the application of modelling outputs detailed in the previous
sections. Figure 4-4 provides a general summary of impacts associated with dredging activities which
have been considered in the determination of likely impacts during the construction.
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Figure 4-1: Domain and resolution of the Mike 3 model, used to predict and spatially define
environmental impacts of the Alkimos ocean outlet construction
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Figure 4-2: Close up of the outlet pipeline trench in the Mike 3 model, used to predict and
spatially define environmental impacts of the Alkimos ocean outlet construction
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Figure 4-3: 2008 Alkimos wind and current data inputs into the hydrodynamic model
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Figure 4-4: General impacts associated with construction of the ocean outlet

4.3.1 Water Quality

Impacts to water quality resulting from construction of the ocean outlet are expected to be very low,
and will be a function of the combination of the frequency of the dredging events, the intensity of the
events (affecting the amount of material mobilised), and duration (over how many days they occur).
The primary impact to water quality is expected to be a short-term increase in turbidity on each
dredging day, resulting in a localised increase in light attenuation which will disappear before the
commencement of dredging on the third day. No toxicants will be introduced to the environment during
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ged material is not expected to produce any toxic

minor and will be undertaken at a very slow rate. The

listurbance to sediments other than those actually being

ire likely to be dispersed quickly due to the high energy
environment (which will mitigate the severity of any localised impacts), and will also settle rapidly due
to the mainly medium-to-coarse grain-size occurring throughout the area. Medium-grained sediments
are expected to settle at a rate of at least 0.05 m/s, while coarse sediments will settle at a rate of more
than 0.2 m/s (Oceanica 2006).

The following model outputs show the phased effect of the turbidity and light attenuation generated by
the blasting and dredging. The plume from each successive day can be seen as a discrete boundary,
with no persistence of the more than two days of plume.

The validation of predicted impacts to water quality is addressed in Section 5.1.
4.3.2 Benthic Primary Producer Habitat

4.3.2.1 Direct Impacts

Construction of the outlet pipeline will directly impact BPPH within a 10 m wide corridor, centred along
the pipeline route. Where no excavation is required, clearing will not be undertaken and direct impacts
will result only from pulling the pipe over the seabed. In areas where trenching and side-casting are
required, direct impacts to BPPH may extend up to 25 m either side of the route due to excavation of
BPPH and covering BPPH with spoil.

The area of BPPH loss from construction of the ocean outlet (through clearing and excavation) was
initially estimated to be approximately 7 ha, equating to a loss of approximately 0.34% of BPPH within
the 50 km? management unit (assuming that 41% of the management unit is vegetated) (Water
Corporation 2005). An additional 0.37 ha of BPPH loss is also predicted to occur due to anchor chain
sway and drag. However, following publication of Bulletin 1239, refinement of the trenching and side-
casting design has resulted in a reduction in the overall BPPH area likely to be lost or damaged along
the pipeline route due to clearing and excavation to 4.3 ha (Table 4-1). This equates to approximately
0.021% of the BPPH within the 50 km? management unit. Algal assemblages are likely to recover
within one to two years, despite any impacts due to construction (Oceanica 2005c).
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