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Babbage Island Holiday Park (Lot 426) - Coastal Hazard Review
1. Background
Halsall and Associates are reviewing the Local Development Plan (LDP) for the Babbage
Island Holiday Park, located in the Shire of Carnarvon (Figure 3). This is a Caravan Park/
Campground/Tourist Accommodation and Associated Facilities development on Lot 626,
1044, 1198 Binning Rd, Babbage Island. It is understood this is a leasehold development
with a significant investment in new infrastructure.
The site is located adjacent to the coast in a region subject to tropical cyclones. The wider
Babbage and Whitlock Islands Structure Plan identifies both a storm surge inundation risk
Special Control Area (SCA) and a Development Setback Line (DSL) to allow for coastal
erosion. These allowances are identified in the LDP for the Babbage Island Holiday Park
(Figure 3).
It is understood the storm surge inundation risk SCA and the coastal erosion DSL are based
on a 2009 study by Global Environment Modelling Services Pty Ltd (GEMS) for the wider
Carnarvon region (1), and were mapped using the procedures outlined in the 2006 State
Coastal Protection Policy SPP 2.6 (2), which was current at that time. The State Coastal
Planning Policy was revised in 2013 (3), particularly in terms of expected allowances for
coastal erosion associated with sea level rise, and mitigation of coastal inundation risk.
This report reviews the current LDP for the Babbage Island Holiday Park, present coastal
planning requirements for mitigation and adaptation to the risk of coastal erosion, the
potential scope for a updated Coastal Hazard Assessment and advice on potential mitigation
of these risks in the LDP.
2. Babbage Island Holiday Park Local Development Plan
The Babbage Island Holiday Park LDP allows for the staged development of an existing
caravan park including campsites, chalets, playgrounds and associated buildings. In terms of
mitigation of coastal hazards, the following is noted:
• The proposed development is typically landward of the coastal erosion DSL, and in
the order of 160m from the coastal vegetation line. The sandy beach width varies
from 30-60m infront of the site (Figure 1).
• There is a foreshore reserve of coastal dunes between the sandy beach and the
development, with beach access paths identified in the LDP.
• The proposed development is typically landward of the storm surge inundation risk
SCA, at elevations ranging from 2.0mAHD to 10.0mAHD. The site elevations are
highly variable associated with dune hummocks and swales (Figure 2). Site
elevations closer to the coast are typically lower elevation (2.0-3.0mAHD) and higher
at the landward extent of the site, adjacent to Pelican Point Road.
• There is one existing building that is within ~140m of the coastal vegetation line, and
a number of existing buildings are located within the SCA, near the Whalng Jetty.
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•
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Stage 1-2 of the development typically involved upgrading of the existing site, which
is setback ~250m from the coastal vegetation line, with various buildings, campsites
and associated amenities.
Stage 2-3 of the development includes:
o 135 new campsites at the southern end between the coastal erosion DSL
and the existing development and amenities including a swimming pool,
games room, toilet block and bowling green.
o Redevelopment of the existing node at the northern end including a café,
minigolf, play areas and refurbishment of existing buildings to provide a
brewery and small scale aquarium.
Subsequent stages (4-6) are typically landward of the existing development.

Figure 1: Babbage Island Western Beaches – UAV Looking North Towards Lot 626
In general, the proposed LDP seeks to ‘avoid’ the risk of coastal hazards by developing
landward of previously defined coastal inundation SCA and the coastal erosion DSL (Figure
3). The predominant infrastructure is associated with leasehold campsites located more than
160m from the coastal vegetation line. However, the redevelopment of existing buildings is
typically within the previously defined coastal inundation SCA, and for one structure
landward of the previously defined coastal erosion DSL. The ‘accommodation’ of coastal
hazards requires consideration in the design of these structure, with the LDP identifying
minimum finished floor levels (FFLs) of 4.2mAHD.

Figure 2: Babbage Island Beach Foredunes and Pelican Point Road – Looking North
Towards Lot 626
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Figure 3: Babbage Island Holiday Park – Local Development Plan (4)
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3. Existing Coastal Hazard Allowances
The WA Department of DPI and its Ningaloo Sustainable Development Office (NSDO)
commissioned GEMS to complete a study to investigate the impact of storm surge
inundation and coastal processes in the Carnarvon region, which was completed in 2009 (1).
3.1 Coastal Hazard Mapping
The aims of the study were to determine areas affected by cyclonic inundation, stability of
Babbage Island spit during significant cyclonic events, appropriate coastal development
setbacks, finished floor levels for development and any required protection works and
management strategies in order to minimize the risk of damage to future development. The
scope included mapping (Figure 4) of:
o
o

Design storm inundation, including an allowance for 0.9m sea level rise, which is
assumed to be the basis for the storm surge inundation risk Special Control Area
(SCA) in the Structure Plan.
Coastal erosion setback line, which is assumed to be the Development Setback Line
(DSL) to allow for coastal erosion in the Structure Plan.

Figure 4: Mapping of Storm Surge Inundation and Coastal Erosion Allowances (1).
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3.2 Coastal Inundation Assessment
GEMS 2009 estimated the event probability and corresponding return periods for Category
3,4 and 5 tropical cyclones that may affect Carnarvon. The results of the estimated return
intervals for different tracks (entire zone of influence, crossing region zone, and worst track),
with corresponding water levels within the Fascine Waterway are shown below in Table 1.
Inundation and waves were modelled for category 3,4 and 5 cyclones under the current
climate with 5 tracks modelled (including worst track), while the inundation was modelled
for category 3,4 and 5 cyclones under the worst track only for the 100 year climate (i.e.
including a 0.9m allowance for sea level rise).
The Design storm modelled was the “worst track” cyclone that was a high Category 3/lower
Category 4 storm. Worst track Category 3 and Category 4 storms have estimated return
periods of 311 and 773 years respectively.
GEMS 2009 emphasise that the return periods are indicative only. It is also noted that these
events are based on the maximum storm surge occurring jointly with mean high water
spring tide (i.e. the water levels are likely to represent conservative estimates of water
levels).
Table 3 GEMS 2009 Cyclone Inundation Modelling - Results

Note: ‘Range of water levels’ in Table 1 refer to the Carnarvon Townsite (Fascine Waterway)

WAPC 2006 noted at the time that “Development should be set back from any areas that
would potentially be inundated by the ocean during the passage of a Category 5 cyclone
tracking to maximise its associated storm surge.” GEMS 2009 outlined that this produces a
variable risk profile along the State’s coast, which is expected to be least conservative in the
vicinity of Port Hedland, due to the frequent and intense cyclones in the region. In order to
achieve the same relative likelihood, a tropical cyclone of 945 hPa (high Category 3/lower
Category 4) was considered at Carnarvon.
It is understood the storm surge inundation SCA mapping in the Structure Plan and the LDP
is based on the GEMS storm surge model outputs, and provides different peak water levels
for different locations in the region (Figure 5).
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The closest output location to the proposed development on Babbage Island is location C2,
which has peak water levels for worst track category 3 and 4 cyclones of 2.5mAHD and
3.0mAHD (respectively, representing a 300-800yrARI event at MHWS at current sea level).
With an additional 0.9m allowance for sea level rise over 100 years, peak water levels could
be approximately 3.4mAHD and 3.9mAHD respectively.

•

Site Location
(approximate)

Figure 5: Storm surge grid with selected data output points
3.3. Coastal Erosion Assessment
GEMS 2009 assessed coastal erosion for a range of shoreline types observed in the
Carnarvon region, including riverine shorelines, sand dunes, barrier spits, sand flat, tidal
spits, mangroves and tidal flats. The study identified multiple shore types within the
Carnarvon Region and applied the setback allowances to each coastal type and mapped the
extent of the recommended setback for Carnarvon.
The coastal erosion assessment along the sandy western coast of Babbage Island was
undertaken for the ‘sand dune’ shoreline type. This included coastal erosion modelling and
the assessment of historic behaviour at a number of sites along the coast, including the
Babbage Island spit, the Whaling Jetty and the 1-Mile Jetty.
The shore type relevant to the proposed development at Babbage Islands is the “sand
dunes”, which considers the coast from One Mile Jetty in the north to the southern extent of
Pelican Point. The assumed allowances are based on the Whaling Jetty site.
Table 2 GEMS 2009 Coastal Erosion Assessment - Results
Factor

Setback
Allowance
(m)

Description (GEMS 2009)
(for Whaling Jetty site)
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S1 – Acute
Erosion

25m

S2 – Historic
Trend

80m

S3 -Sea Level
Rise

40m

Total

145m

Based on SBEACH modelling for a number of profiles during
each of a Category 4 and a Category 5 cyclone event along
the sandy beaches of the western coast of Babbage Island.
Based on twice the observed rate of erosion from 19801989, plus an average of the observed rate of erosion,
equally along the beach.
Based on 100 x 0.4mSLR over 100 years, as outlined in the
Policy
Assumed relative to 2009 coastal vegetation line.

4. State Coastal Planning Policy Revisions
The storm surge inundation risk SCA and the coastal erosion DSL identified in the Local
Development Plan are based on the application of the 2006 State Coastal Protection Policy
by GEMS 2009. A revised State Coastal Planning Policy was gazetted in 2013.
The differences between the superseded policy adopted by GEMS (2009), and the present
day policy (2013) are summarised in Table 3.
In terms of the Babbage Island development, the main changes are associated with the
definition of the horizontal setback datum (HSD), the allowance for erosion associated with
sea level rise (S3) and the revised allowances for storm surge inundation. It is also noted that
the assessment was undertaken in 2009, and coastal change has occurred in the 12 years
since that assessment. (S2).
The State Coastal planning policy requires coastal adaptation to consider the hierarchy
identified in Figure 6.

Figure 6: Coastal Hazard Adaptation Hierarchy (5)
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Table 3 Comparison of State Coastal Planning Policy SPP 2.6 – WAPC 2006 & WAPC 2013.
Item

WAPC 2006

WAPC 2013

Horizontal
Setback
Datum
(HSD)

For sandy coast typically “”… the seaward
extent of ephemeral vegetation on an
accreting coast, or the toe of the erosion
scarp on an eroding coast”

For sandy coast typically “…the seaward
shoreline contour representing the peak
steady water level under storm activity”

S1 – Acute
Erosion

Allowance for acute erosion, generally
modelled as the horizontal erosion from a
100 year ARI design storm event using a
suitable model.
“S1 shall be the total recession of the mean
sea level contour. “

As per WAPC 2006 however

S2 Historic
Trend

The allowance for historic shoreline
movement trends should generally be
calculated “as 100 times the assessed
present longer-term annual rate of erosion
“
Allowance of 38m based on 100 x 0.38m
sea level rise over 100 years (IPCC median
projection) and 100x multiplier based on a
simplified Bruun Rule

As per WAPC 2006, however 20m ‘Factor
of Safety’ added.

“Development should be set back from any
areas that would potentially be inundated
by the ocean during the passage of a
Category 5 cyclone tracking to maximise its
associated storm surge. “

Defined as the peak steady water level
plus wave run-up during a 500 year
recurrence interval tropical cyclone event.
Allowance also required for 0.9m SLR over
100yrs (i.e. 500yrARI event occurring at
end of 100yr planning period) .

S3
Sea Level
Rise
Erosion
S4 Storm
Surge
Inundation

In tropical cyclone prone regions,
Further assessment required in areas prone storm to be based on a 100yr ARI tropical
to cyclonic storm inundation.
cyclone storm event.

“The distance should be the recession
from the HSD to the land extent of the
storm erosion as calculated by the model

Allowance of 90m based on 0.90m sea
level rise over 100 years (IPCC ‘upper
bound projection) and 100x multiplier
based on a simplified Bruun Rule
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5. Discussion
Halsall and Associates are reviewing the Local Development Plan (LDP) for the Babbage
Island Holiday Park, located in the Shire of Carnarvon. The wider Babbage and Whitlock
Islands Structure Plan identifies both a storm surge inundation risk Special Control Area
(SCA) and a Development Setback Line (DSL) to allow for coastal erosion. The storm surge
inundation risk SCA and the coastal erosion DSL identified in the Local Development Plan are
based on the application of the 2006 State Coastal Protection Policy by GEMS in 2009.
Coastal Hazard Assessment
In terms of a Coastal Hazard Assessment for this site under WAPC 2013, the following is
noted:
o
o
o

o
o

Horizontal Setback Datum: This may change in a revised assessment as it is now
based on a 100yrARI storm rather than the coastal vegetation line.
Acute Storm Erosion (S1): The existing erosion modelling allowances for S1 is broadly
consistent with the current Policy.
Historic Trend (S2): Further assessment required. Recent data suggests the 80m
allowance in GEMS 2009 may be reasonably conservative, as shoreline accretion has
been observed at the site in recent years (Figure 7), and the GEMS analysis was only
based on 2 dates of aerial photography. This component would reduce to 20m if
longer term shoreline stability could be demonstrated.
Sea Level Rise Allowance (S3): An additional 50m allowance is required under the
revised Policy.
Storm Surge Inundation (S4): The existing storm surge modelling allowances for S4 is
broadly consistent with the current Policy. The GEMS 2009 modelling is based on a
~500yrARI tropical cyclone and a 0.9m sea level rise allowance. The proposed FFL of
4.2mAHD in the LDP effectively allows for a 0.3m freeboard above this level.
However, higher resolution survey that is now available may adjust the location of
the storm surge inundation SCA. Previous mapping was likely based on broad low
resolution survey data.

Coastal Hazard Mapping
A revised assessment is likely to confirm that the existing coastal erosion DSL is reasonable,
as the additional allowance for the coastal response to sea level rise required by the current
Policy (+50m) may be offset by an updated assessment of historic coastal behaviour (-60m).
However, further assessment is required of historic coastal behaviour (S2).
The storm surge inundation (S4) that forms the basis of the storm surge inundation SCA are
considered to be broadly consistent with the current Policy. However, the boundaries of the
SCA do not follow a consistent land contour and are likely to change if mapped on current
high resolution survey. This is required to better define the coastal inundation risk to existing
and proposed structures.
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Figure 7: Coastline Movements from 2008 to 2018 show an historic trend (S2) of stability
or accretion adjacent to the development, rather than the erosion trend identified in
GEMS 2009
Coastal Adaptation
The coastal adaptation responses in the LDP are based on the coastal adaptation hierarchy
identified in the Policy (Figure 6), and are likely to continue to require consideration of the
following:
o
o
o
o

The primary response in the LDP is to ‘avoid’ the potential impacts of coastal erosion
and inundation by coastal setbacks and suitable elevations.
As a leasehold development, “managed retreat” could be considered for campsites
with limited infrastructure and existing buildings should they become threatened by
coastal erosion in the future.
The “accommodation” of storm surge inundation by setting finished floor levels
above the level of inundation, with a suitable freeboard, could be considered.
There is no requirement to “protect” infrastructure from coastal erosion.
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6. Recommendation
The GEMS 2009 study has been reviewed and is considered to provide a thorough and
detailed technical study of coastal hazards at the site. However, the storm surge inundation
risk SCA and the coastal erosion DSL identified in the Local Development Plan are based on
the application of the previous 2006 State Coastal Protection Policy.
Whilst the revised 2013 State Coastal Planning Policy is typically more conservative in the
assessment of coastal hazards, the coastal erosion (S1) and storm surge (S4) modelling
undertaken by GEMS 2009 is broadly consistent with the revised policy, and it is
recommended these allowances are used in any revised Coastal Hazard Assessment for the
proposed development.
A revised coastal hazard assessment for the site should consider:
•
•
•

Further assessment of historic shoreline change (S2). A further 12 years of coastal
change has occurred since 2009, and the previous assessment is only based on 2
dates of aerial photography.
Mapping of storm surge inundation risk (S4) on the latest available survey. This will
better define the current and longer term risk to existing and proposed
development, and a suitable coastal adaptation response.
A suitable coastal adaptation response to these coastal hazards.

The Proponent should seek advice from the Shire of Carnarvon and the Department of
Planning on the requirement for a revised coastal hazard assessment for the site following
consideration of this letter report and historic planning approvals.
Sincerely

Stuart Barr
Director, Seashore Engineering
Limitations of this Report
This report and the work undertaken for its preparation, is presented for the use of the
client. The report may not contain sufficient or appropriate information to meet the purpose
of other potential users. Seashore Engineering does not accept any responsibility for the use
of the information in the report by other parties.
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