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Executive summary

Background

Kangaroo Island is valued for its natural assets, which include a range of sand and rocky
shorelines that support a unique coastal ecology that has economic, community and
conservation significance.

Many coastal settlements on Kangaroo Island have traditionally been vulnerable to the
impacts of coastal inundation and flooding, and beach erosion. At some locations, these
impacts will be exacerbated in the future due to sea level rise as a result of our changing
climate.

The impacts of coastal hazards such as erosion and inundation are already evident on the
Island with anecdotal reports of past flooding and some settlements already having levees in
place to provide protection against the impacts of large storm surge events.

Kangaroo Island Council is one of six local government partners in the Resilient Hills &
Coasts (RH&C) climate change adaptation project covering the Adelaide Hills, Fleurieu
Peninsula and Kangaroo Island region. In 2016, RH&C completed a climate change
adaptation plan for the region. One of the priorities areas for action identified in the plan was
to identify ways to better manage coastal assets at risk from future sea level rise.

Kangaroo Island Council obtained funding via the National Disaster Resilient Program to
undertake a further study, but this time addressing coastal hazards associated with current &
projected sea level rise.

Objective of this Strategy

The objective of this Strategy is to describe the potential impacts of coastal hazards now and
under future conditions for a selection of priority settlements on the Island, and to identify
potential response options. Hazards consider the combined impacts of existing conditions,
such as storm surge events and underlying erosion trends, with the potential future impact of
sea level rise.

The Strategy was developed by combining technical analysis with a community engagement
process. The technical analysis was undertaken by Water Technology, and was based on an
erosion and inundation hazard risk assessment. The engagement process occurred via an
online survey, two series of workshops, and direct engagement with community groups.
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The impacts described in this Strategy assume that no action is taken beyond a business as
usual approach in the future to protect or manage the impacts of erosion and flooding, which
is unlikely in practice. Furthermore, it should not be assumed that all impacts require an
immediate response; while this may be the case for some settlements for others it may be
more appropriate to sequence response options over a period of decades as part of an
adaptation pathways approach.

Coastal hazard risk assessment

The development of this Strategy has been informed by a coastal hazard assessment of the
impacts of erosion and inundation on settlements identified by Kangaroo Island Council. The
Technical Report summarising this assessment and the link to the online erosion and

inundation maps is provided on the Kangaroo Island Council website:

www.kangarooisland.sa.gov.au/coastalhazardmapping

The analysis was underpinned by an understanding of the elevation of each settlement and
oceanographic and coastal processes relevant to Kangaroo Island. The elevation was
determined using LiDAR data collected in 2015.The main oceanographic processes
considered are:

1 mean sea level;

9 astronomical tide;

M storm tide; and

9 wind and waves.

The mean sea level will be influenced by climate change and sea level rise over time. The
Coast Protection Board recommends that development allow for 30 cm of sea level rise by
2050 and 1 m by 2070 and as such these figures have been used for the hazard risk
assessment conducted for this project.

Storm tide levels are based on the 100-year Average Recurrence Interval (ARI) water level
for the Kangaroo Island coastline as provided by the Coast Protection Board.

The general coastal geomorphology for Kangaroo Island which influences susceptibility to
coastal erosion, is :

9 sandy shorelines, most readily eroded of all sediment types;

9 soft rock shores, generally cohesive clayey material which are more resistant to erosion
than sandy shorelines, but not as resistant as hard rock;

1 hard rock shorelines most resistant to noticeable erosion on decadal time-scales; and

9 estuaries, lagoons and tidal flats.


http://www.kangarooisland.sa.gov.au/
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The assessment of erosion differs depending on the underlying geomorphology. For sandy
shorelines the assessment accounts for:

9 long term recession caused by a net loss or build-up of sediment at a beach;

9 short-term erosion as a consequence of storm surge events; and

f recession due to sea | evel ri se, calcul at ed

On open coasts, thehuBmbutunni sf atcytpoirc ailrluyl ei mo ft hte

is, coastal recession will be 50 to 100 times the predicted sea level rise magnitude. This
means, for example, that 30 cm of sea level rise could be expected to result in 15 m to 30 m
of sandy shoreline erosion.

For predominantly soft rock shorelines the assessment accounts for:
91 long term recession; and
9 recession due to sea level rise.

For predominantly hard rock shorelines the assessment accounts for:

9 inherent properties of the rock type;

1 wave climate (magnitude and exposure);

9 accumulation and retention of slope-foot materials such as rocks at the base of a cliff;
and

1 presence of engineering structures such as seawalls.

Coastal inundation was assessed by considering:

1 Long term inundation as a result of increasing tidal elevations with sea level rise; and

1 Short term inundation based on storm tide parameters for the 100-year Average
Recurrence Interval (ARI) water level, wave setup and wave run-up for Kangaroo Island.

Potential impacts and response options

The Strategy describes potential impacts and response options of coastal hazards for each
settlement. The impacts of future erosion and inundation differ widely across the Island
depending on the location, with land height and the underlying shoreline geomorphology
determining the amount of erosion and inundation risk under current and future conditions.
At least four impact categories of towns and settlements can be identified:

9 Atrisk from erosion and inundation i Antechamber Bay, Bay of Shoals, Brownlow, Island
Beach, Nepean Bay and Sapphiretown face risk from both erosion and inundation due to
the combination of sandy shorelines and low lying land which is prone to inundation;

9 Atrisk from primarily inundation i American River is at risk primarily from inundation,

even under a current 1 in 100 year storm surge event, with its mostly rocky shoreline
affording protection from erosion;

r

us

an
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1 Atrisk from primarily erosion i Brown Beach, Emu Bay and Penneshaw have sand
beaches that are highly erodible, with the majority of assets at higher elevations
protected from inundation; and

9 Low erosion and inundationrisk-Baudi n Beach and DOEstrees
risks to soft rock sections of shoreline, and Kingscote faces limited erosion risk at
Reeves Point, but the height of most built assets means that impacts from inundation are
limited.

The settlements at greatest risk now and in the future from coastal hazards are American
River due to inundation risk, and Brownlow and Nepean Bay, due to the combined impacts
of erosion and inundation risk. These settlements should therefore be the focus of immediate
action.

Aside from identifying impacts on specific settlements, the results also suggest that:

1 sections of Hog Bay Road will become inundated periodically, especially as a result of
extreme storm surge events toward the end of the century;

1 Western Cove as a broader area faces risks from both inundation and erosion; and

1 some critical infrastructure will be exposed to increasing risk from erosion and/or
inundation such as the Kingscote Community Wastewater Management Scheme.

Analysis was undertaken to identify the number and value of public and private assets at
risk. This found that:

91 public assets are at high risk at one settlement by 2050 (American River) and at extreme
risk at four settlements by 2100 (American River, Brownlow, Nepean Bay, Penneshaw);

9 five roads are at extreme risk by 2050 and nine roads are at extreme risk by 2100;

9 136 properties are at high risk of being impacted by erosion and/or inundation by 2050,
and by 2100 there are 277 at extreme risk spread across the settlements as follows:

Under current conditions, approximately $26 million of assets are already at risk, primarily
from flooding. By mid-century, the risk is still primarily from inundation, with over $70 million
in assets projected to be impacted, again mostly as a result of inundation. However, by the
end of the century the impact from erosion and inundation is similar at over $80 million.
While substantial, the monetary values of assets at risk are considered to be conservative
because of a number of issues including an incomplete data available for public assets, no
account for the combined impacts of overland flow and storm surge, and there is no

Bay
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consideration given to an increase in the frequency of events that have an ARI of less than 1
in 100 years but that can still cause damage

Response options were identified based on review of the coastal hazard response literature
and with input from the community at a series of workshops held in American River,
Kingscote and Penneshaw. Coastal hazard response options include managed retreat,
accommodating impacts, protecting assets or accepting losses.

A range of priority actions are identified in this Strategy for different settlements. However,
there are a number that are common immediate priorities for Council to consider, which are
as follows

1 Raise community awareness about potential impacts;

9 Further modelling of overland flow and storm surge flooding interaction;

1 Review the Development Plan to determine how it can be strengthened to either avoid
constructing buildings in high risk areas, or ensure that new buildings can accommodate
inundation;

1 Developing a community emergency management plan for priority settlements such as
American River, Brownlow and Nepean Bay;

1 Provide all weather roads to ensure that settlements can be accessed by people wanting
to move into or leave an area during a storm surge event;

91 Protecting coastal vegetation, which helps to protect dunes from erosion; and

1 Monitoring changes in sea level and of observed erosion and inundation impacts in order
to build confidence in the community about the need for action and also to inform the
timing of future decision making.

1 2D hydrodynamic modelling for American River, Brownlow and Nepean Bay to better
understand how water will move across the landscape during a storm surge event.

Over the coming decade Council will need to make decisions regarding the future
maintenance, upgrade or establishment of levees to protect businesses and homes. In doing
this Council will need to determine the balance between its responsibility to protect existing
properties versus the responsibility of individual landholders to either protect their own
property, construct buildings that can accommodate inundation risks or move assets to lower
risk locations.
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The timing of key decisions about response options, especially those involving significant
fi nanci al i nvest ment, should be informed by whet|
across the Island. It is likely that specific triggers that will be important for the Island include:

inundation of the land at American River on the landward side of Tangara Drive;
breaches to the levee at Brownlow;

frequency and extent of inundation at Nepean Bay and surrounding low lying land;
damage or disruption to traffic movement at various locations on Hog Bay Road; and

= =4 =4 4 =4

erosion to the extent that Frenchmans Terrace at Penneshaw is impacted.

Vi
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1 Introduction

1.1 Background

Kangaroo Island is located 13.5 km south of mainland South Australia at its closest point. It
encompasses an area of 4,400 square kilometres and has a resident population of
approximately 4,500 people, with an additional 200,000 visitors each year. These visitor
numbers are steadily increasing. The Island is valued for its natural assets, which include a
range of sand and rocky shorelines that support a unigue coastal ecology that has
economic, community and conservation and significance.

Coastal communities such as those on Kangaroo Island are vulnerable to sea level rise,
coastal inundation and flooding and dune recession in our changing climate. The impacts of
coastal hazards such as erosion and inundation are already evident on the Island with
anecdotal reports of past flooding and some settlements already having protection levees in
place around settlements.

In responding to coastal hazard risks, local councils must actively collect data that informs
practical decision making, and provides the opportunity for capacity building amongst staff,
community and other stakeholders in developing and delivering adaptation responses.

The urgent need for a proactive approach on Kangaroo Island was demonstrated in a 2013
land-based flood event, which impacted on the MacGillivray/Haines district on the south of
the island. The Council subsequently deemed hazard mapping and analysis a priority for
those areas at risk of land-based flooding to enable informed decision-making and future
policy development. In conjunction with Department for Environment and Water (DEW),
LIDAR' data was captured for the eastern end of Kangaroo Island.

Kangaroo Island Council is also one of six local government partners in the Resilient Hills &
Coasts (RH&C) climate change adaptation project covering the Adelaide Hills, Fleurieu
Peninsula and Kangaroo Island region. In 2016, RH&C completed a climate change
adaptation plan for the region. One of the priorities areas for action identified in the plan was
to identify ways to better manage coastal assets at risk from future sea level rise.

Kangaroo Island Council obtained funding via the National Disaster Resilient Program to
undertake a further study, but this time addressing coastal hazards associated with current &
projected sea level rise.

! LiDAR Light Detection and Ranging: a contemporary method of high resolution topographic mapping using
laser reflections off ground and other surfaces.
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1.2 Objective

The objective of this Strategy is to describe the potential impacts of coastal hazards now and
under future conditions and to identify response options. Hazards consider the combined
impacts of existing conditions, such as storm surge events and underlying erosion trends,
with the potential future impact of sea level rise.

The focus of the Strategy is on the following coastal settlements:
American River
Antechamber Bay

Baudin Beach

Brown Beach

Brownlow
D6Estrees Bay
Emu Bay

Island Beach

Kingscote

Nepean Bay

Penneshaw

=A =4 =4 =4 4 -4 A4 -4 -4 -8 -8 -9

Sapphiretown

The location of these settlements across Kangaroo Island in relation to available LiDAR
data, which has been used to determine elevations for the modelling, is provided in Figure 1.

This Strategy does not specifically consider impacts on natural assets and a separate
assessment of this issue is warranted, especially given that one of the immediate priority
response options is coastal vegetation management to protect dunes and reduce erosion.

1.3 How was this strategy developed ?

This Strategy was developed by combining technical analysis with a community engagement
process. The technical analysis was undertaken by Water Technology, and was based on an
erosion and inundation hazard risk assessment. This generated maps of potential future
erosion and inundation for each of the priority settlements. A more detailed description of the
technical analysis methods is provided in Section 2.

The community engagement process was designed to build capacity and raise awareness
about how erosion and inundation risk is assessed and to seek input into understanding
potential impacts and response options for the target settlements. Engagement occurred via
an online survey, two series of workshops, and direct engagement with community groups.
The first workshop was held in Kingscote and was designed to present the erosion and
inundation maps and explore potential impacts on public and private assets, while the
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second series of workshops were held in Kingscote, American River and Penneshaw and
focused more so on current and future response options.
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Figure 1. LIDAR data coverage for Kangaroo Island in relation to a selection of the target settlements for this Strategy.
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2 Coastal hazard risk assessment

The development of this Strategy has been informed by a coastal hazard assessment of the
impacts of erosion and inundation on settlements identified by Kangaroo Island Council. The
Technical Report summarising this assessment and the link to the online erosion and
inundation maps is provided on the Kangaroo Island Council website:

www.kangarooisland.sa.gov.au/coastalhazardmapping

Sections 2.1 to 2.4 provide a broad summary of the approach to undertaking the erosion and
inundation hazard assessments. For further detail on the methods and results, refer to the
Technical Report.

2.1 Oceanographic and coastal processes

The analysis was underpinned by an understanding of the oceanographic and coastal
processes relevant to Kangaroo Island.

The main oceanographic processes considered in the analysis are:
I mean sea level;

9 astronomical tide;

9 storm tide; and

T wind and waves.

The mean sea level will be influenced by climate change and sea level rise over time. The

Coast Protection Board recommends that development allow for 30 cm of sea level rise by

2050 and 1 m by 2070 and as such these figures have been used for the hazard risk

assessment conducted for this project. A broader discussion on climate change and its

impact on sea level rise and other aspects of climate in the region is provided in the Resilient

Hills and Coasts Regional Climate Change AdaptationPlan( avai | abl e on Counci |

Storm tide levels are also important for determining future potential inundation risk. The
Coast Protection Board establishes the 100-year Average Recurrence Interval (ARI) water
level for the entire South Australian coastline and provided this data for the areas of interest
within the Kangaroo Island coastline.

The main coastal processes are influenced by the geology and geomorphology of the target
settlements. The generalised coastal geomorphology is informed by the SMARTLINE
dataset’ and describes susceptibility to coastal erosion, namely:

2 SMARTLINE data is available from https://ozcoasts.org.au/
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1 Predominantly sandy i typically sandy types of shorelines, most readily eroded but also
very mobile and capable of accretion (growth) as well as erosion;

1 Predominantly soft rock i generally cohesive clayey material which are more resistant to
erosion than sandy shorelines, but not as resistant as well-lithified rock. These may
erode slowly but significantly over time, and do not rebuild as sandy shores may; and

1 Predominantly hard rock T most resistant to noticeable erosion on human time-scales
although steeper hard rock shores may be notably unstable. Moderately sloping hard
rock shorelines are considered to have negligible erosion hazard based on the lack of
historical-observed instability in this shoreline type.

A further category considered in the analysis was estuaries, lagoons and tidal flats.
2.2 Erosion assessment

2.2.1 Sandy shorelines
The assessment of erosion differs depending on the underlying geomorphology. For

predominantly sandy shorelines the assessment accounts for:

1 long term recession caused by a net loss or build-up of sediment at a beach;
1 short-term erosion as a consequence of storm surge events; and

9 recession due to sea levelrise, calculatedusi ng t he ABruund factor

Long term erosion can be assessed for a number of sites on Kangaroo Island using prolife
analysis. Cross sections were provided by the South Australian Coastal Protection Board for
the sandy beaches of Emu Bay, Brownlow, Island Beach, Penneshaw and Antechamber.
The majority of these cross sections were first surveyed in 1985 and have been regular
surveyed ever since.

On open coast s, the Bruun factor Airul e of
(Mariani, et al. 2012). That is, coastal recession will be 50 to 100 times the predicted sea
|l evel rise magnitude. This Arule of thumbo

areas potentially at risk. By using the recommended extent of sea level rise advised by the
Coast Protection Board, the estimated shoreline recession rates in response to sea level rise
ca be calculated.

t humb o

provi
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Table 1. Estimated shoreline recession rates in response to sea level rise.

SLR Scenario Bruun Factor =50 Bruun Factor = 100
2050 (0.3m) 15m 30m
2100 (1.0m) 50m 100 m

2.2.2 Estuaries, lagoons and tidal flats

The primary driver of erosion for estuaries, lagoons and tidal flats is expected to be sea level
rise. Elevated water levels in estuaries and coastal lagoons will lead to increasingly saline
water and an increase in wave action along the shoreline. Increasing salinity will likely result
in dieback of more freshwater dependent fringing vegetation, which then exposes the softer
estuarine sediments to waves. A more energetic wave climate in turn increases the rate of
erosion of the soft shoreline material. There may be little or no recovery between erosion
events, compared to episodic recovery that occurs on open sandy coasts.

2.2.3 Soft rock

For predominantly soft rock shorelines the assessment accounts for:
1 long term recession; and
9 recession due to sea level rise.

Although there have been studies of long term coastal soft rock erosion and recession
processes (e.g. Trenhaile 2011) there are no widely accepted or used methods for
generating generic (widely-applicable) soft rock coastal erosion susceptibility zones.
Historical rates of soft rock shoreline recession are the best available indicators of potential
future rates. As such, comparison of historic aerial imagery was used to estimate historic
recession rates for this study.

Individual storm bites as recorded and used for sandy shorelines are not as useful for soft
rock shores. Soft rock erodes less in a given storm than soft sediments may, however it
does not recover from erosion and so tends to show recession rates over longer periods,
representing the cumulative effect of repeated small storm bites. Therefore, the long-term
recession rate is more useful to define coastal erosion hazards for soft rock coasts.

Trenhaile (2011) provides evidence that soft rock shores tend to progressively erode and
recede landwards at slow to moderate but fairly continuous rates under stable sea-levels.
However, soft rock shoreline retreat rates are expected to increase with a rising sea-level,
primarily because of reduced wave attenuation as water deepens over the near shore
profile, allowing stronger wave attack. Modelling of soft rock recession processes suggests
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that with continuation of the sea-level rise acceleration now being observed, cliff recession
rates in cohesive clay soft rock shores may be 1.5 to 2 times greater over the next century
than they were in the last 100 years (Trenhaile 2011). In order to allow for expected
acceleration of shoreline retreat rates with sea-level rise, a conservative allowance of 2 x
historical recession rates has been applied.
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2.2.4 Hard rock shoreline

The rate of recession of rocky shorelines is determined by:

9 inherent properties of the rock type;

1 wave climate (magnitude and exposure);

9 accumulation and retention of slope-foot materials such as rocks at the base of a cliff;
and

1 presence of engineering structures such as seawalls.

Hard rock shores are the least susceptible to erosion of the different types of shoreline. The
rate of recession of hard rock shorelines is very low, however, the risk associated with a
collapse can be high as significant portions break off. Steeply sloping hard rock shorelines,
such as hard bedrock cliffs, while highly erosion resistant, can be subject to block falls and
slumping.

For this study, shorelines of steep to cliffed hard rock (i.e. with a slope of greater than 45°)
have been categorized as having potential for rock falls and slumping hazards, although the
risk rating is low. More gradual sloped hard rock shorelines are not considered to represent
an erosion hazard within existing coastal management time scales.

2.3 Inundation assessment

Coastal inundation describes the process of water from the sea coming over land as
opposed to rainfall driven flooding that comes from land based catchments. Coastal
inundation has been assessed by considering two factors:

1 Long term inundation: Existing and future tidal levels have been mapped as an indication
of potential long-term inundation as a result of increasing tidal elevations with sea level
rise. The extent of sea level rise allowed for is the same as applied for the erosion
assessment i.e. 30 cm by 2050 and 1 m by 2100.

1 Short term inundation: Coast Protection Board policy stipulates that the 100-year
Average Recurrence Interval (ARI) water level should be applied to assess the predicted
coastal inundation. The Coast Protection Board has provided storm tide parameters for
the 100-year Average Recurrence Interval (ARI) water level, wave setup and wave run-
up for Kangaroo Island. The maximum water level, including wave setup and runup, has
been mapped to provide a conservative assessment of inundation extents.

Both the tidal plane and peak 100-year ARI water level has been mapped across the study
areausi ng aomsi aanwathrt@vebapproach but accounting for local features such
as levees or banks which may provide some protection in particularly areas to a low-lying
backshore. This uses a digital elevation model that was developed based on LIiDAR data
collected in 2015.
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There are limitations to the bathtub approach because it assumes that any elevation on the
land that is at or below future sea level will become inundated. In practice, the way water
moves across the land surface may be somewhat different, however, for the purpose of
providing a first pass assessment of areas at risk from extreme coastal water levels, this is
considered appropriate.

2.4 Risk assessment defini tions

Risk was assessed for public, road and private assets by considering the likelihood of
impacts from erosion and inundation and the consequence. This was assessed for current
conditions, which includes allowance for a 1 in 100 year ARI storm surge event, by mid-
century (i.e. 30 cm sea level rise) and the end of the century (i.e. 1 m sea level rise). The
result of this was a determination as to which of the following risk categories applied to
different assets:

Low - Tolerable risk. A level of risk that is low and manageable without intervention;
Medium - A level to frisk that may require intervention to mitigate;

High - A level of risk requiring significant intervention to mitigate; and

Extreme - Immediate action required.

= =4 =4 =

Note that for the purpose of this assessment, roads are separated from other public assets
for clarity of communication.

10
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3 Potential impacts and response
options

3.1 Overview

This section of the report provides a synthesis of the potential impacts and response options
for each of the target settlements. The potential impacts are drawn from the Technical
Report and outline what may occur if no action is taken to address the changing risk from
erosion and inundation. The monetary value of assets impacted combines both the erosion
and inundation costs. Separate values for these costs are presented in the Technical Report.
The erosion and inundation maps presented in this section can be further explored through
the online mapping tool which can be accessed from the Kangaroo Island council website.

Response options were identified based on review of the coastal hazard response literature
and with input from the community at a series of workshops held in American River,
Kingscote and Penneshaw. In general, coastal hazard response options fall broadly into one
of the following categories (NCCARF 2016):

1 Managed retreat i Priority assets are moved to locations that will not be impacted by
erosion and/or inundation;

1 Accommodate - Priority assets are managed, retrofitted or designed in a way that they
can withstand the impacts of periodic inundation and erosion;

1 Protect-Pri ority assets are def en.deadvalls sockwals) a
or soft (e.g. dune restoration) response options;

9 - Loss acceptance T Priority assets are not moved, retrofitted or protected and impacts
and losses are accepted.

Within each of the first four response categories there is a range of potential adaptation
options in the areas of planning, engineering, environmental management and community
awareness and education.

None of the responses options identified above is necessarily right or wrong. The purpose of
this Strategy is to present a way forward for the community and Council to work together to

address current and future coastal hazard risks.

Furthermore, not all response are required immediately. Instead it is essential that the
sequence of options be identified, with some being appropriate now (e.g. avoiding

11
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construction in high risk areas), while others are delayed until the projected erosion and
inundation impacts are observed or at least better understood.

12
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3.2 American River

American River is located at the mouth of Pelican Lagoon on the north coast of Kangaroo
Island. The town has a population of approximately 200 people and consists of a lower lying
area between Tangara Drive and the southern end of Buick Drive, and a higher elevation
area heading north along Scenic Drive.

In addition to residential dwellings, American River has a number of shops, accommodation
providers, and recreational facilities (e.g. foreshore tennis courts). The wharf is a base for
aguaculture, recreational boating, fishing and tourism activities, and the boat ramp allows for
launching of commercial and recreational boats. Critical infrastructure in the town includes
the network of roads, wastewater pumps and the CFS, which is located on Tangara Drive.

3.2.1 Potential i mpacts

Natural and built assets face impacts from inundation under current and future
conditions. In contrast, the low erodibility of the hard rock shoreline means that
erosion is not likely to be a major concern in the coming decades.

Erosion

The American River foreshore north of the wharf consists of hard rock that has very low
erodibility. Given that the town faces a low energy section of coast, erosion along this part of
the coast is unlikely to be a concern over the coming century. South of the wharf are softer
sediments in the mouth of Pelican Lagoon. These are more susceptible to erosion and
projections suggest that by the end of the century erosion in these areas could occur up to
American River Road and Tangara Drive.

Inundation

Under current conditions, modelling suggests that a 1 in 100 year ARI storm surge event will
push water to Tangara Drive on the southern edge of town and fully inundate the road from
its intersection with Moreana Drive toward the intersection with Scenic Drive. Evidence of the
potential for inundation in this area came in May 2016, when the newly installed tennis
courts were flooded during a storm surge event. Anecdotal reports also suggest flooding of
Tangara Drive has occurred in the past although no information is available on how
frequently this occurs.

By mid-century, it is projected that a 1 in 100 year ARI storm surge event will have the ability
to push water up into the area of open space that lies to the west of the oval. By the end of
the century a similar event would result in the inundation of most of the land between Buick
and Tangara Drive. Storm surge events of this size will also inundate parts of American
River Road that is owned by Department of Planning, Transport and Infrastructure (DPTI).

13
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Figure 2. Projected extent of tidal erosion at American River for 2050 and 2100. Light greeni current
conditions; medium green i 2050; dark green i 2100.

NS

Figure 3. Projected extent of inundation at American River for 2050 and 2100. Light blue i current
conditions; medium blue 1 2050; dark blue i 2100.

14
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By the end of the century, the annual high water mark will also cause regular inundation of
much of the land on the seaward side of the southern end of Tanagra Drive along with the
foreshore areas north of the tennis courts on Tangara Drive.

It is anticipated that inundation would be exacerbated by any overland flow occurring from
rainfall driven storm events in the catchments that feed into the drainage lines along
Redbanks Road. Modelling to understand this potential impact has not been incorporated
into this study, however it is recommended that it be undertaken in the near future (see
Section 4.3).

Assets

In American River there is limited projected impact of erosion on public and private assets

given that erosion is restricted to land alongside the estuarywi t h  t he exception of
campground. This poses the greatest future risk to.the integrity of the road base on

American River Road and Tangara Drive.

One quarter of the wastewater pumping stations are currently at risk from a 1 in 100 year
ARI storm surge event, along with an estimated 8% of the pipes and drains and 11 other
public assets (e.g. tennis courts). By mid-century over one third of wastewater pumping
stations are expected to be at risk from such storm surge events and by the end of the
century, half of the pumping stations will be at extreme risk. By the end of the century it is
also projected that 16 other assets will be at a high risk level, such as the tennis courts, car
parks and American River CFS.

The projected monetary impact of erosion and inundation on public assets is:

1 $2,204,900 if a 1% ARI storm surge event was to occur under current conditions;
1 $2,488,750 by 2050; and

1 $2,869,700 by 2100.

Several roads in American River are exposed to inundation under current 1 in 100 year ARI
storm surge events, however, the extent of inundation will increase through time. For
example, under current conditions approximately one third of Bimberta and Moreanda
Avenues would be inundated in a 1 in 100 year storm surge event, whereas by the end of
the century all of these roads would be fully inundated. Similarly, one third of Tangara Drive
would be inundated currently in a 1 in 100 year event, whereas by the end of the century
89% is projected to be inundated. Such conditions wold create challenges for community
members to move out of their properties and for emergency services vehicles to gain
access.

15
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The projected monetary impact of erosion and inundation on roads is:

1 $2,379,553 if a 1% ARI storm surge event was to occur under current conditions;
1 $2,806,140 by 2050; and

1 $3,313,651 by 2100.

While not relevant to direct impacts on American River, potential erosion and inundation at
the southern end of Pelican Lagoon where it meets the Hog Bay Road could impact vehicle
movement across the Island. At present this is the only road that connects the east and west
of the island. Anecdotal reports have already indicated inundation issues at this location,
specially YMCA Corner, in previous storm surge events.

With respect to private assets and homes, 31 at low to medium risk in a 1 in 100 year event
under current conditions. These are properties located along Tangara Drive, Bimberta and
Moreanda Avenues, and Old Schoolhouse Street. By mid-century, there are 50 homes at
risk, 12 of which are at high risk, and by the end of the century there are 92 properties at
risk, 42 of which are high risk and 38 at extreme risk.

The projected monetary impact of erosion and inundation on private assets is:

1 $3,897,690 if a 1% ARI storm surge event was to occur under current conditions;
1 $7,255,620 by 2050; and

1 $18,050,820 by 2100.

3.2.2 Response options

The aim of response options at American River is primarily to address the potential
inundation risk, especially from storm surge events. The projected impact of a 1 in 100 year
ARI storm event means that action is already required now to help further protect or avoid
damage to key public and private assets.

Given the inundation risks under existing conditions, immediate priority responses should
consider:

1 Further modelling of overland flow - A concurrent event where significant rainfall in
nearby catchments coincide with a storm surge event would create more significant
inundation than has been projected in this study, which focusses only on storm surge
and sea level rise. Further modelling is required to better inform the extent of flooding
under such a scenario and therefore the timing of future actions;

1 Review the Development Plan - Amendments to the development plan to ensure that all
future dwellings have floor heights that are sufficiently high to protect homes from
projected flooding. This can be done through the use of stilts or by raising the height of
the pad on which house foundations are laid;

16
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1 Developing a community emergency management plan - Such a plan has been
developed for other coastal settlements in South Australia (e.g. Webb Beach north of
Adelaide), and would provide consistent information on how the community can respond
during short duration storm surge events;

1 All weather roads - Ensuring that primary roads in and out of American River are all
weather roads, that is they are trafficable in all weather conditions; and

1 Levee bank upgrade options analysis - A levee bank already exists along parts of the
shoreline next to Tangara Drive, and Tangara Drive itself being slightly higher than the
surrounding land provides protection from storm surge in some areas. A review of
options for increasing the height of the existing levee bank is required, which may
consider how to incorporate aspects of passive recreation (e.g. walking trial) into the
design.

Within the next decade further work will be required to determine how best to manage assets

between Buick and Tangara Drive. This will include balancing options between protecting

assets through a levee structure or whether an accommodate approach may be more

suitable involving raising the floor heights of existing priorities, now or at the point at which

they are redeveloped over the coming decades. With respect to the levee, any such

structural work will need to consider the Coast ProtectionBo ar d 6 s r e gallowaneeme nt f o
of 30 cm by 2050 and 1 m sea level rise by 2100.

Other considerations in the short term will be:

9 the location of land zoned as Town Centre, which is currently in the area projected to be
impacted by future inundation. Other options may need to be explored such as moving
the area zoned as Town Centre further up Burden Drive; and

9 to assess the potential to reintroduce natural oyster reefs, which were once prolific at
American River, as a way of mitigating the impact of wave energy during storm surge
events. This option was favoured for further exploration by the community at the
response option assessment workshop.

In the longer term, and subject to decisions about the ability to protect key assets in the
affected areas, some critical infrastructure may need to be retrofitted or relocated to higher
areas such as the water pumping stations and CFS.

The timing of response options should consider when triggers are met for decision making.

Based on discussions with the community and information obtained during the background
analysis for this Strategy, potential triggers for American River may include:

17
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impacts on foreshore infrastructure;

experiencing more frequent high impact weather events;
extent of flooding on Tangara Drive; and

impact on Town Centre properties.

=A =4 =4 =4

As the response options for American River are further scoped and developed, the triggers
can be further quantified. Once this is done, monitoring of indicators that relate to the
triggers will help to inform whether any of the proposed response options need to be brought
forward or deferred where impacts are less than projected.

18
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3.3 Antechamber Bay

Antechamber Bay is an important environmental asset on the eastern end of Kangaroo
Island. It features a stretch of sandy shoreline approximately 4 km in length that faces
Backstairs Passage, the area of sea between Kangaroo Island and the Australian mainland.

A key feature of the site is the Chapman River which runs into the sea by cutting through the
beach at Antechamber Bay. The River forms an estuary, which during dry periods is blocked
at its mouth by a sand berm causing water levels in the estuary to increase. The land at the
northern end of the beach forms part of Lashmar Conservation Park. In this area, council is
responsible for management of Willoughby Road, while the State Government is responsible
for Creek Bay Road and Lashmar Road.

3.3.1 Potential i mpacts

Primarily natural assets along this stretch of coast face impacts from erosion and
inundation under current and future conditions.

Erosion

Antechamber Bay is comprised of highly erodible sandy shorelines between the rocky cliffs
roughly 700m north of the Chapman River mouth and rocky headland separating
Antechamber Bay with Red House Bay in the south. By mid-century, erosion will cause the
loss of much of the dune, and by the end of the century erosion will have reached what is
currently the landward side of the dune (

Figure 4).

Erosion will also occur along the Champan River estuary and into Lashmar Lagoon. By mid-

century erosion will expand around the section of the estuary near Willoughby Road, and by

the end of the century erosion can be expected to occur broadly out from the estuary and the
lagoon, across larger areas of Willoughby Road and Creek Bay Road.

Inundation

Under current conditions, and when the river mouth is open, the annual high water mark
results in water levels largely remaining in the River channel. However, if the mouth of the
river is closed over with a sand berm, water levels can build up inside the estuary and
Lashmar Lagoon causing inundation of Willoughby Road. Therefore, the way that inundation
occurs in the future will be influenced by whether the mouth of the River is open or closed at
the time of storm surge events.
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If the mouth of the River is open, the annual high water mark will result in increasing
amounts of flooding of Willoughby Road. By the end of the century this could be a section of
some 700 to 800 m of road, which is the primary access point for Lashmar Conservation

20
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Figure 4. Projected extent of erosion at Antechamber Bay for 2050 and 2100. Beach: dark grey i
current; medium grey i 2050; light grey i 2100. Estuary: light green i current conditions; medium
green i 2050; dark green i 2100.

Figure 5. Projected extent of inundation at Antechamber Bay for 2050 and 2100. Light blue i current
conditions; medium blue i 2050; dark blue i 2100.

21



















































































































































