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1. INTRODUCTION

This report has been prepared by Eden Cattle Bay Marina Pty Ltd being the applicant in
Development Application (DA) No.2019.208 for a proposed marina at Cattle Bay Eden. This report
addresses issues raised in public submissions on the DA that have been referred by Council to the

applicant.
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3. CONCLUSION

This report provides additional supplementary information on the proposed marina development
in Development Application N0.2019.208 to address matters raised in public submissions.

The EIS lodged with the Development Application together with the additional supplementary
information in this response provide the basis of environmental planning merit on which the
Development Application can proceed to be supported and granted development consent by
planning authorities.

Prepared by Andrew Wilson
Project Planner
Eden Cattle Bay Marina Pty Ltd
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Introduction

In 2014, Cardno was commissioned by Royal Haskoning DHV (RHDHV) to
undertake numerical wave and current modelling for a proposed marina layout at
Cattle Bay, situated in northern Twofold Bay, NSW (Cardno, 2014) — see Figure 1.
The proposed marina layout included a cranked wave attenuator which was
designed to reflect some swell wave energy to the south of Cocora Point in order to
obviate adverse impacts at Cocora Beach. Cardno (2014) concluded that the
cranked wave attenuator successfully achieved this design aim.

RHDHV has advised that the NSW Mussel Growers Association has prepared a
submission expressing concern that the proposed wave attenuator will result in
increased swell energy at the site of the Twofold Bay mussel farm, which is situated
to the south of Cocora Point, and approximately 470 m south-west of the proposed
wave attenuator. Consequently there is a need to undertake an assessment of the
effects of the wave attenuator on the wave climate in the vicinity of the mussel farm.
In March 2015 Cardno was commissioned by RHDHV to undertake this study,
utilising the results of wave modelling conducted as part of the previous
investigation (Cardno, 2014).

The aim of the study is to assess the wave climate in the vicinity of the mussel farm
before and after the installation of the proposed wave attenuator, and highlight any
potential changes.

Australia e Belgium e Canada e Colombia e Ecuador e Germany e [ndonesia e
Kenya e New Zealand e Nigeria @ Papua New Guinea e Peru e Philippines e Singapore e
United Arab Emirates e United Kingdom e United States e Operations in over 100 countries
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Methodology

The work was comprised of the following tasks, as outlined below.
Wave Climate

As part of Cardno (2014), Cardno conducted wave hindcast modelling for both sea and swell waves. As the
SWAN model implemented for this task also covered the mussel farm region, results from the previous
modelling exercise were extracted and analysed - but at new locations in the vicinity of the Mussel Farm.
These locations are depicted in Figure 1.

Using these model results, an assessment of the design wave heights and directions for local sea waves,
swell waves and a combined sea and swell case were determined in the study area for both pre and post
wave attenuator scenarios.

5893.26km

Narthing MGAS5
g
g

5882 75km

757 00km 757.2%m 757 50km 757 75 758 O0km 758 25um
Easting MGASS

Figure 1~ Approximate Extent of Mussel Farm (red outline) and most relevant SWAN Model output locations.

Further details of the SWAN Wave modelling conducted previously can be found in Section 7 of Cardno
(2014).

Wave Spectra

As part of Cardno (2014), MIKE21 Boussinesq Wave (BW) modelling was conducted in order to validate the
SWAN swell modelling results, and assess potential changes to swell wave spectra in the study area. Figure
9.1 of Cardno (2014) shows that the MIKE21 BW model set-up doesn’t cover the mussel farm in its entirety,
with the western and south-western extent of the mussel farm buoys outside the model domain. However, as
the eastern and north-eastern extents of the mussel farm are within the model domain, wave spectra can be
assessed for these regions. Theoretically, if the results show that the effects of the attenuator in these
regions are minimal, then it would be reasonable to assume that the regions outside the model domain
would be similarly or less affected.

Further details of the MIKE21 BW modelling conducted previously can be found in Section 9 of Cardno
(2014).
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Results

Wave Climate

The effects of the wave attenuator on design wave criteria were assessed by estimating ARI wave heights
from the modelled inshore wave data, for both the pre- and post-attenuator situations. This was achieved by
fitting a Weibull distribution to independent peak storm wave heights exceeding the 98th percentile. Table 1
shows the estimated 1-year ARI and 50-years ARI wave heights at the nominated output locations (see
Figure 1). '

Table 1 - Design Wave Heights for Local Sea and Swell (Pre- and Post-Attenuator)
— — o - .

Significant Wave | Lo::_al_Sg_aEaves w’ | Swell \lNaves
Height, Hs (m) Pre-Attenuator Post- Attenuator  Pre-Attenuator  Post-Attenuator

—b

= L™ NS ! < il= ;]
1 year 50 years  1year @ 50 years 1 year 50years 1years | 50 years
'-_Oix-t;u't Location @ ARI I ARl ARl | AR ' ARl ARl | ARl ARI

MF1 107 0.78 1.08 1.76 2.33 1.75 233
MF2 0.79 1.10 0.80 1.1 2.20 3.32 2.20 3.32

These results show that the presence of the attenuator has only a minimal impact on the design significant
wave heights in the mussel farm region. Design local sea wave heights post-attenuator are slightly higher for
both output locations, in the order of 1 to 2%. This is beyond what could reasonably be discerned in the field
through observation. The presence of the attenuator has little to no effects on the design swell wave heights,
as is shown in Table 1.

Figures 2 to 4 present energy-weighted mean wave directions for swell waves, local sea waves and
combined swell/local sea for both the pre- and post-attenuator situation. These figures show that the effect
on energy-weighted mean wave directions is minimal, with changes of the order of half a degree, or less.

These results confirm that any reflected swell wave energy largely disperses before reaching the mussel
farm region so that changes in wave conditions are minimal.

Northing MGASS

757 25am T87 S0ian 787 75m 758 00k
Easting MGASS
Figure 2 — Mean Energy-Weighted Wave Direction — Swell Waves
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Figure 4 - Mean Energy-Weighted Wave Direction — Combined Swell and Local Sea Waves
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Photo B: Cons of fixed panel wave attenuator -
panel being positioned onto pile caps

Photo A: Construction of fixed panel wave attenustor - showing fixed panel
being iifted into place by floating crane,

Photo C: View along plie caps showing fixed panels in place, mon:vmofcmtedmmwmmm
na.






