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EXECUTIVE SUMMARY

The proposed construction and
operation of a wharf/port facility by
Kangaroo Island Plantation Timbers
(ASX:KPT) at Smith Bay on the north
coast of Kangaroo Island is:
•

incompatible with the South Australian
Government’s development guidelines
applicable to a designated Coastal
Conservation Zone

•

an overwhelming threat to an existing
and long-established abalone aquaculture
operation owned by Yumbah Aquaculture
in close proximity to the proposed wharf

There are many hazards arising from this
proposal. While our focus in this report is
providing evidence-based advice to Yumbah
Aquaculture on the ramifications of this
proposal on its Smith Bay aquaculture
operation, inevitably we give some
consideration to the wider ecosystem threats
the KPT wharf presents.
The greatest known detrimental impact on the
marine environment of Smith Bay and Yumbah
Aquaculture’s operation comes from the acute
and chronic sediment loads in Smith Bay as
a consequence of dredging to locate and
maintain the wharf.
The shallow coastal bathymetry of Smith Bay
will necessitate the massive excavation of
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coastal substrate with concomitant sediment
loads in the nearshore coastal environment.
Should the development proceed, the
management of large bulk carriers (initially
reported by KPT at 30,000 dwt) in a shallow
coastal embayment will cause unacceptably
high sediment loads and risk the introduction
of exotic and/or harmful organisms to the
Smith Bay ecosystem.
The proximity of the proposed wharf facility
and the seawater intake of the Yumbah
Aquaculture facility presents an unacceptable
risk to the viable operation of the abalone farm
that cannot be effectively mitigated either
during construction or continuing operation.
High sediment loads are lethal to abalone
(Haliotis spp.). The increased concentration
of suspended solids in nearshore waters
will attenuate light (particularly blue light)
important in the maintenance of beneficial
flora (particularly diatoms).
This will have a substantial adverse impact
on the commercial viability of Yumbah
Aquaculture’s abalone farm, its substantial
workforce, and the capability embedded in
its expert operation, part of a wider network
of aquaculture interests in South Australia,
Victoria and Tasmania.
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INTRODUCTION

At the request of Yumbah Aquaculture
the Smith Bay site was inspected in early
April 2017.
We also viewed other coastal sites at Kangaroo
Island that may be part of the consideration set
for a wharf of this scale.
This included Ballast Head, further to the
east of Smith Bay, which has long been
considered the most viable wharf site on
the island but has fallen out of consideration
by the Smith Bay proponent.
Yumbah Aquaculture made available all
requested documentation applicable to the
operation of its aquaculture facility, and all
currently available public information about
the proposed construction and development
at Smith Bay.
Kangaroo Island Plantation Timbers (ASX:
KPT) proposes to develop a log or chip export
facility, including a deepwater wharf at Smith
Bay capable of accommodating large bulk
carriers (www.kipt.com.au).
The proposed wharf is less than 500 metres
from Yumbah Aquaculture1 and is within
a designated Coastal Conservation Zone
(Department of Planning, Transport and
Infrastructure 2015).
The limited documentation available from KPT
includes Figure 1, which clearly illustrates the
scale of its proposal, with 30,000 tonne bulk
carriers mooring and manoeuvring about 300
metres from seawater intake pipes used by
Yumbah Aquaculture as outlined in Figure 2.

These seawater intake pipes are located within
180–225 metres of the shoreline in about eight
metres of water.
The South Australian Government has a spatial
planning process applicable to development
of marine and coastal resources (including
land-based operations which impinge on
coastal ecosystems).
Planning for development is managed through
the Department of Planning, Transport
and Infrastructure and the Department of
Environment, Water, and Natural Resources.
Aquaculture is also managed through Primary
Industry and Resources South Australia.
The South Australian Government’s position
on marine resources remains:
The establishment of coastal zones is the best
way to ensure that:

•

Sensitive coastal features are protected
from the adverse impacts of development;

•

Development is not placed in areas at risk
of coastal hazards; and

•

Relevant development applications are
referred to the Coast Protection Board and
unnecessary referrals are avoided.2

There are obvious engineering challenges
associated with the construction and operation
of a wharf facility accommodating large bulk
carriers in a shallow coastal embayment such
as Smith Bay, with depths within the proposed
development of about eight metres, dependent
on tide which is nearly two metres.

Distance calculated from scale drawing (site plan 16/03/2016) published by Kangaroo Island Plantation Timbers November 2016.

1

Coastal Planning Information Package. A guide to coastal development assessment and planning policy 2013. Department of
Environment, Water and Natural Resources, Government of South Australia.

2
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Figure 1. Proposed Floating Wharf – General Arrangement Smith Bay Kangaroo Island

The proposed development appears incompatible with the
South Australian Government’s own planning process:

those capitalising on the Island’s ‘clean and green’ food and
wine image and that enrich visitor experiences.3

The forestry industry on Kangaroo Island consists of blue gum
and pine plantations and there is potential for the industry
to continue to contribute to the Island’s economy. However,
further expansion of forestry plantations on the Island is not
encouraged so as to ensure land is available on a continuous
basis for a full range of other primary industries, particularly

Coastal Conservation Zone: includes undeveloped and
natural parts of the coast that include sensitive coastal
features and land subject to coastal processes. The role of
this zone is to safeguard areas of environmental significance
on the coast and to protect development from coastal
hazards, such as flooding, erosion and acid sulphate soils.4

Kangaroo Island Council Development Plan (2013). SA Department of Planning, Transport and Infrastructure. http://www.dpti.
sa.gov.au/__data/assets/pdf_file/0009/249975/Kangaroo_Island_Council_Development_Plan.pdf

3

Coastal Planning Information Package. A guide to coastal development assessment and planning policy 2013. Department of
Environment, Water and Natural Resources, Government of South Australia.
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There are many hazards associated with the
construction and operation of such a wharf
in this setting. These include noise, dust,
vibration, and harm to listed species (under
the Environment Protection and Biodiversity
Conservation Act) (Australian Government
2016). Of note is the risk to syngnathids
(pipefish and seahorses) common in Smith Bay.
Notwithstanding these identified hazards,
substantially increased sediment load in
Smith Bay arising from the construction and
operation of the proposed wharf will make the
continuing commercial operation of Yumbah
Aquaculture unviable.
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From an objective risk management
perspective that factors the high likelihood
(of increased sediment loads) with the severe
consequence (mortality and/or retarded
growth of abalone), the proponent presents an
unacceptable risk to commercial-scale abalone
aquaculture, and indeed any commercial
venture or recreational value that relies on the
consistency of water quality that Smith Bay
currently offers.

SEDIMENT IMPACTS

Extensive excavation of the seabed to
provide for shipping access will create
extraordinarily high sediment loads in
Smith Bay.
The prevailing nearshore currents in Smith Bay
flow from west to east (Kinloch 2005). Thus,
suspended sediment from excavation and
ongoing required maintenance dredging will
flow towards the Yumbah Aquaculture facility
and its business-critical seawater intake.
Sediment is typically separated into sand and
silt fractions (Blott and Pye 2012). Depending
on grain size, sand rapidly settles in coastal
habitat with decreased water velocity (Thomas
and Ridd 2004, Blott and Pye 2012). Finer
particles including silt (< 63 µm grain size)
and, particularly, clay particles (< 2 µm) remain
suspended in coastal waters with chronic
disturbance such as ship manoeuvring and
maintenance dredging.
Clay particles bind with minerals, metals and
organic substances, including toxicants and
other pollutants (Gibbs 1977). Suspended
solids in coastal waters attenuate or diminish
light. Clay particles are particularly effective in
absorbing blue light (400–500 nm wavelength)
which is important in photosynthesis
and in primary productivity (Prieur and
Sathyendranath 1981).
Accordingly, high concentrations of suspended
solids in coastal waters demonstrably affect
plant growth (Bray 2008).

(Moore 1977, Zweig et al. 1999), and decrease
primary productivity in coastal ecosystems
(e.g. Hickman et al. 1984).
Suspended solids include suspended organic
and humic acids, and suspended silt and clay
particles.
Abalone, notably the greenlip abalone (Haliotis
laevigata) farmed at Yumbah Aquaculture,
inhabit clean free-flowing coastal waters
(Shepherd 1973) and are not adapted to high
sediment loads.
High concentrations of suspended solids
are lethal to abalone (e.g. Sainsbury 1982).
Suspended solid levels less than 10 mg/l
are prescribed under the national guidelines
for the protection of aquaculture species
(Australian and New Zealand Environment and
Conservation Council 2000).
The early life stages of abalone are particularly
vulnerable to sediment deposition (Sainsbury
1982, McShane 1992, Phillips and Shima 2006)
as are other marine animals (Moore 1977,
Pechenik 1987).
Extraordinary mass mortality of abalone at
Yumbah Aquaculture has been associated with
storm-induced high sediment load in Smith Bay
in 20165. Accordingly, the acute and chronic
impacts of wharf construction and operation
would have serious consequences for farmed
abalone.

Similarly, high sediment loads in nearshore
waters cause mortality in marine animals

5

Post mortem report to KIAB, Case 20170104 Abalone Mucus Study Dr Richmond Loh 21 March 2017
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Figure 2. Proposed port development relative to Yumbah Aquaculture seawater intake. Yumbah Aquaculture’s onshore facility is black, at lower right.

YUMBAH AQUACULTURE OPERATIONAL ISSUES

Yumbah Aquaculture produces about 160 tonnes
of abalone (Haliotis laevigata) onshore at Smith
Bay each year.

Under the current production model, seawater is
pumped at about 2000 l/sec from a depth of seven to
eight metres via 15 intake pipes situated between 180
and 225 metres offshore.

Given barely tapped global demand for abalone, and
a breeding program that virtually guarantees Yumbah
quality and quantity to local and global markets, until
KPT’s proposal became public, the company had the
confidence to invest in substantial expansion and
increased production at Smith Bay.

The aquaculture facility is located about eight metres
above sea level, some 50 metres from the shoreline
at Smith Bay. Abalone are farmed from Yumbah
Aquaculture broodstock, selected for favourable
aquaculture traits.
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Following induced spawning and fertilisation,
non-feeding larvae of abalone are reared and
then settled on pre-conditioned plastic plates.
Abalone larvae are reared in filtered (< 1 µm),
UV-sterilised seawater.
Post-settlement individuals are reared on
plastic plates in 50 µm filtered seawater.
Filtration is applied to protect vulnerable
early life stages from bacterial contamination
(larvae) and to maintain a flora of beneficial
microalgae (particularly diatoms) to feed postsettlement abalone.
When the juvenile abalone reach a size of
about 15 mm shell length, they are transferred
to grow-out tanks.
Grow-out tanks provide for large-scale rearing
of abalone (to commercial size) and consume
most of the seawater collected from Smith
Bay. They feature high water flow of unfiltered

seawater in shallow tanks to minimise harmful
temperature variation, maintain adequate
oxygen concentration, and optimise growth
and food conversion.
During grow out, generally about two years,
abalone feed on dried food in pellet form
and an established natural flora of benthic
diatoms (e.g. Navicula spp.) and other benthic
phytoplankton (e.g. Ulvella spp).
The maintenance of a beneficial phytoplankton
community in the grow-out tanks is promoted
through access to the natural diatom community
of Smith Bay, under two layers of shade cloth
to prevent undesirable algal growth and water
flow to maintain optimal temperature, waste
disposal, and a high oxygen concentration.
Seawater is returned to Smith Bay via a
settlement tank 6.

EPA tests reveal that seawater effluent from the Yumbah Aquaculture facility has equivalent or superior water quality (nutrients,
suspended solids, bacteria) to coastal waters.

6
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SPECIFIC IMPACTS OF THE PROPOSED
WHARF ON YUMBAH AQUACULTURE

CONSTRUCTION
Based on evidence and observation, our
opinion is that the shallow bathymetry of
Smith Bay renders the site unsuitable for
a port capable of safely accommodating
bulk carriers which typically require
operating depths of at least 13 metres.
This means massive extraction of sediment
equivalent to at least three metres depth over
large areas of Smith Bay, estimated by the
proponent as possibly requiring the dredging
of more than 57 000 cubic metres from the
sea floor.
Sediment extraction will introduce heavy
sediment loads including silt/clay fractions
which will remain in suspension for days
(Thomas and Ridd 2004, Blott and Pye 2012).
Negatively-charged clay particles will bind
any toxicants including any Persistent Organic
Pollutants (POPs) present in extracted
sediments (e.g. Haynes et al. 2000).
In any case, high concentrations of suspended
solids will enter the Yumbah Aquaculture
facility via its adjacent intake pipes. Suspended
clay particles will not be excluded by the
available filters, detrimentally affecting rearing
and settlement of larval abalone.
The suspension of sediment particles
in the nearshore environment will cause
significant light attenuation, particularly
the blue light (400–500 nm wavelength)
important in photosynthesis.
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Unlike some other microalgae, diatoms lack
accessory pigments that can effectively
harvest other spectra of photosynthetically
active radiation (PAR) (e.g. green light).
Thus, diatoms cannot grow or survive in the
absence of blue light (Vesk and Jeffrey 1977,
Humphrey 1983).
The maintenance of beneficial microflora
necessary to support grow out of abalone will
thus be detrimentally affected.

OPERATION
Maintenance dredging will be
required to ensure continuing safe
access by bulk carriers.
Reduced water velocities in access channels
will accumulate fine sediments (silt clay).
These fine sediments will be resuspended
through vessel manoeuvring and through
occasional storms.
Environmental impacts of dredging are well
documented (Essink 1999, Bolam and Rees
2003, Bray 2008). In addition to the direct
impacts of sedimentation summarised above,
ship traffic presents other hazards, including
the introduction of harmful exotic species from
biofouling of ship hulls or from ballast water.
Such impacts are well documented (e.g.
Baldwin 1992, Hallagraeff 1998, Bax et al.
2003, Endresen et al. 2004) and specified
for the Kangaroo Island coastal and marine
ecosystems (Kinloch 2005).
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CONCLUSION

From our informed and evidentiary
perspective it is clear the proposed
deepwater wharf facility at Smith Bay is
incompatible with both South Australia
Government development guidelines
and the existing, long-established
aquaculture business at Smith Bay.
Should the wharf proceed, it will have the
contradictory impact of removing a beneficial
use (a sustainable aquaculture business)

from Smith Bay with a far less beneficial use
(a limited use deepwater wharf) that can be
located elsewhere on the island to serve the
perceived commercial needs of the proponent.
Based on an objective risk management
perspective the proponent presents an
unacceptable risk to commercial-scale abalone
aquaculture, and indeed any commercial
venture or recreational value that relies on the
consistency of water quality that Smith Bay
currently offers.
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