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Council is pleased to have the opportunity to submit to this inquiry which
is considering and reporting on Tackling Climate Change in Victorian
Communities.
What is Moyne Shire currently doing in relation to tackling Climate
Change?
The key issue for Moyne Shire in relation to Climate Change is rising
sea level. Rising sea levels are impacting significantly on the townships
of Port Fairy and Peterborough.
The attached document “Defending Port Fairy” details what Moyne Shire
is currently doing in Port Fairy to respond to rising sea level.
Also attached is a recent report detailing issues and recommendations
to protect the former night soil site and waste facility on East Beach, Port
Fairy.
Rock armour walls have commenced construction at Peterborough and
along East Beach in Port Fairy.
How has the State Government assisted?
The Government has previously provided funding assistance to
undertake studies and to commence construction of rock armour walls in
Port Fairy and Peterborough.
The State Government has also provided funding assistance to
investigate options to protect waste sites at East Beach, Port Fairy and
provided seeding funding to commence protection works in accordance
with recommended actions.
How else can the State Government assist?
 Continued and increased funding assistance to construct rock
armour walls and other protection infrastructure (e.g. artificial
reefs) for both public and private property.
 Assist in the relocation of waste from the former East Beach waste
facility.
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 Assist public organisations, particularly Port Fairy and
Peterborough Golf Clubs to protect their facilities from rising sea
level without the need to realign or relocate existing infrastructure.
Other assistance?
State Government can also assist urban communities tackle climate
change by:
 Providing encouragement and funding assistance for private
individuals and businesses to use sustainable energy options (e.g.
solar).
 Providing encouragement and funding assistance to Councils to
improve shade and sustainable water practices in urban
streetscapes.
 Undertaking measures to mitigate bushfire risk including the
management of roadside vegetation.
Conclusion
Climate Change is an issue for Councils across Victoria. While Moyne
Shire shares many similar risks, the most significant is that of sea level
rise.
Moyne Shire welcomes any assistance and advice the State
Government can provide in tackling these issues.
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DEFEND PORT FAIRY

INTRODUCTION
DEFEND PORT FAIRY

INTRODUCTION
Port Fairy is a valuable part of Victoria.
As one of the earliest European settlements in Victoria, it contains examples of
early 19th century architecture.
Port Fairy is the number one tourist destination in Victoria and home to 3,000
residents and business owners and an array of festivals and events that attract
visitors from around the world.
The natural and cultural values of Port Fairy underpin a strong local economy
driven by tourism. The scenic coastline features outstanding beaches that attract
more than 10,000 visitors every summer. Others are drawn to Port Fairy for its
fine food, historical features, leisure activities, cultural events, relaxed atmosphere
and healthy environment.
Unfortunately, the coastal environment that contributes so much towards Port
Fairy’s appeal is also threatening the values that make it so special.
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Port Fairy is too valuable to lose to coastal process and sea level rise. It’s time to
Defend Port Fairy…

VALUES
DEFEND PORT FAIRY

VALUES
•

First settled by sealers and
whalers in the 1830s.

•

First licenced hotel in Victoria
in 1844.

•

Historic port and buildings
including the lighthouse built
in 1859.
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HERITAGE

VALUES
DEFEND PORT FAIRY
PAGE 4

ECONOMY
•

Solid economy driven by tourism, festivals and events.

•

Active fishing fleet.

•

Strong real estate market.

•

Robust manufacturing including abalone processing and
pharmaceutical production.

•

Vibrant shopping, café and dining precinct.

VALUES
DEFEND PORT FAIRY

•

Victoria’s most popular tourist destination.

•

More than 200,000 visitors each year.

•

Pristine beaches, historic places, fine food,
cultural events, festivals.
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TOURISM

VALUES
DEFEND PORT FAIRY
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CULTURE
•

Port Fairy Folk Music Festival
attracts 30,000 visitors over a
single long weekend.

•

Spring Music Festival, Winter
Weekends, Markets.

•

Generations of family holidays
and memories.

VALUES

2012

DEFEND PORT FAIRY

World’s Most
Liveable Community

•

Received 2012 World’s Most Liveable
Community Award.

•

More than 50 active community groups.

•

Home to 3,000 residents.

•

Supported by schools, churches,
sporting clubs, service clubs, interest
groups and businesses.
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COMMUNITY

VALUES
DEFEND PORT FAIRY
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NATURAL
ENVIRONMENT
•

Home to migratory birds from as far away as Japan, Russia
and Alaska including Shearwaters and Lathams Snipe.

•

Stopover point for migrating whales.

•

Natural wetlands and scenic landscapes.

•

Erosion of sand from East Beach is leaving
holiday makers with no beach to enjoy.

•

Erosion of the dunes is exposing homes
and infrastructure to damage and risk of
falling into the sea.

THREATS
DEFEND PORT FAIRY

EAST BEACH EROSION
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THREATS

THREATS
DEFEND PORT FAIRY

EAST BEACH
ROCK
SEAWALL
•

Climate change and seal level rise are
placing increasing pressure on existing
defence structures. The existing rock
seawall constructed in the 1950s to
protect the dunes from erosion is failing.

•

The rock seawall protects the surf
lifesaving club, public car park, public
toilets and millions of dollars worth of
homes.
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DUNE
BREACH
•

The dunes north of the rock wall are
eroding and susceptible to breach.

•

A breach at this point has the potential
to flood Port Fairy.

THREATS
DEFEND PORT FAIRY

MUNICIPAL TIP

•

The State Government owns the decommissioned nightsoil
disposal site located in the dunes toward the northern end of
East Beach.

•

A municipal landfill operated in the dunes at the north end of
East Beach between the nightsoil site and the Port Fairy Golf
Course during the 1980s and 1990s.

•

Rusty nightsoil cans, asbestos and miscellaneous forms of
rubbish are now falling onto the beach as the dune continues
to erode.

•

For a period in 2013 the dune separating the waste in the landfill
from the ocean eroded at a rate of one metre per month. This
is significantly accelerated in comparison to the long term
historical recession rates of 30cm per year.

•

Waste material consisting of metal, plastic and paper is now
being exposed in the dune face and spilling onto the beach.
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NIGHTSOIL SITE

THREATS
DEFEND PORT FAIRY
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SOUTH
BEACH
INUNDATION
•

Homes located along Ocean Drive
are exposed to coastal inundation.

•

Seal level rise threatens to flood
homes and the Port Fairy Folk Music
Festival site.

RESPONSES
DEFEND PORT FAIRY

RESPONSES
RESEARCH
Significant research has been
completed in order to identify
how to Defend Port Fairy.
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•

RESPONSES
DEFEND PORT FAIRY
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TREATMENT
OPTIONS
•

Continue to upgrade the existing East
Beach Rock Seawall to protect assets.

•

Add 100,000m3 sand to East Beach to
provide beach and protect sand dunes.

•

Establish defensive mechanisms to
protect the nightsoil and landfill sites to
prevent waste spilling into the ocean.

•

Restructure the shoreline rocks at South
Beach to alleviate coastal inundation.

Sand on East Beach $2million

•

Upgrade rock seawall $4million

•

Restructure South Beach shoreline
$2million

•

Prevent dune breach and defend
nightsoil site $2.3million

•

Defend municipal tip site $500,000

DEFEND PORT FAIRY

SUMMARY

•
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SUMMARY

Port Fairy Office
Princes Street, PO Box 51
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1

Introduction

Moyne Shire Council (MSC) has engaged Tonkin & Taylor Pty Ltd (T+T) to investigate long term
management options for two closed landfill sites located at East Beach in Port Fairy, Victoria (Figure
1).
Prior to May 2014 both landfill sites were fronted by a migrating dune system and were subject to
coastal erosion and recession to the extent that landfill material became exposed on the seaward
face. Short- to medium-term1 remedial measures have been successfully implemented. The
community now require investigation into longer term remedial measures.
This Summary Report presents an abbreviated description of the investigation and summarises
potential future management options for the landfill sites. For further details on the investigation
and all long term management options that were considered and assessed please refer to the
Supporting Technical Report 2.

2

The landfill sites

Both landfill sites are fronted by a migrating dune system and have been subject to coastal erosion
and recession to the extent that landfill material has become exposed on the seaward face (Figure
2.1).
The Department of Environment Land Water and Planning (DELWP) is responsible for the south
western landfill (DELWP site) which was used for the disposal of night soils and other municipal
waste. It was operational to the early 1980’s.
MSC is responsible for the landfill site (MSC site) to the east which was a former sand mine that was
subsequently filled with municipal waste from the mid-1970’s to 1998.

Figure 2.1: Oblique photographs of the DELWP landfill site (left) and MSC site (right) which is fronted by a low
crested rock still (termed a Wave Energy Dissipation Structure , WEDS).

1
2

Short-term defined as 0 – 10 years, medium-term as 10 to 50 years and long-term as 50 to 100 years
Tonkin + Taylor (2018) Port Fairy East Beach Landfills: Long-term management Plan – Supporting Technical Report.
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2.1

Information used to estimate waste volume

In order to estimate the volume of waste that could be exposed by coastal erosion, a number of data
sources have been utilised as outlined below.

2.1.1

Historical information

The following historical information has been used to inform the assessment:
•

Historic aerial photographs dating from 1947 to 1992

•

Previous site investigations for both landfill sites including the findings of test pitting
programs3 and historic aerial photographs (1956 to 2010) review by Senversa

•

50 cm contour data from the Spatial Information Infrastructure of the Department of
Sustainability and Environment.

•

Conversations with Mr. Kevin Elliot, previously employed at MSC site. Mr Elliot provided
information of the location of landfilling during his employment and the methods used to
landfill the area.

2.1.2

Geophysical survey

MALA GPR Australia (MALA) was engaged by T+T to carry out a geophysical survey of the DELWP and
MSC sites to better characterise the extent of landfilled waste materials. The survey was carried out
from 22 to 25 May 2018. The survey included a conductivity survey (DUALEM), and a Ground
Penetrating Radar (GPR) survey at each site. The survey methods do not specifically detect waste.
However, they highlight different signals than would be expected in natural conditions, thereby
detecting buried objects. Slashing of vegetation was undertaken by Council prior to the survey being
undertaken. However, there were still some areas of dense or protected vegetation which could not
be surveyed
The DUALEM survey results have been primarily used to supplement historic data for estimating the
extent of waste. The GPR results have been primarily used to assess the depth of waste.

2.1.3

3D modelling to estimate volume of waste

Waste volume modelling was conducted using the Global Mapper V19.1 software package. All
available data was imported into Global Mapper and the waste volumes at each site estimated
based on historical information and findings of the geophysical survey. Sensitivity analysis on the
assumed waste volumes is provided in the Supporting Technical Report.

3

The test pits were generally not excavated to natural soil and therefore cannot be used to confirm the waste thickness.
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3

Erosion hazard

The Water Research Laboratory (WRL) conducted a study in 2013 4 to define areas susceptible to
coastal erosion. Four key components were considered (Figure 3.1):
•

Short term storm erosion (S1)

•

Dune stability (S2)

•

Underlying long-term recession (S3)

•

Future recession due to sea level rise (S4)

Figure 3.1: Estimation of coastal hazard areas (DECCW, 2010)

The first two components are added together to provide the present-day hazard (i.e. the potential
extent of storm erosion). The four components were added together to define potential future
erosion distances (to 2050, 2080 and 2100). These distances, from the present day shoreline, are
summarised in Table 3.1 for different time horizons.
Table 3.1:
Location

Erosion hazard lines
S = S1 + S2

S = S1 + S2 + S3 + S4

Present day (m)

2050 (m)

2080 (m)

2100 (m)

DELWP site

22

39

55

71

MSC site

25

41

57

73

The present day erosion hazard is estimated to be over 20 m from the current shoreline for both
sites, although the WED structure may provide some protection to the MSC site from smaller to
moderate events. With long-term erosion and sea level rise projections taken in to account, this
erosion hazard is estimated to increase to approximately 70 m by the year 2100. If the coastline is
left to naturally recede, with no remedial measures taken, then there is potential for significant
portions of waste material to become exposed as shown in Figure 3.2 and Figure 3.3.

4

Water Research Laboratory (2013) Future Coasts – Port Fairy Coastal Hazard Assessment
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Figure 3.2: Erosion hazard lines for the MSC site (red for present day erosion risk, orange for risk at 2050, yellow
for risk at 2080 and green risk at 2100) ignoring any existing coastal protection structures and overlaid on
estimated waste extents (hatch).

Figure 3.3: Erosion hazard lines for the DELWP site (red for present day erosion risk, orange for risk at 2050,
yellow for risk at 2080 and green risk at 2100) ignoring any existing coastal protection structures and overlaid
on estimated waste extents (hatch).
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4

Long term management options

Both landfill sites are fronted by a generally migrating (eroding) dune-system. Without intervention
landfill material is therefore likely to continue to become exposed on the seaward face. In order to
assess options for managing this risk, a conceptual risk model has been developed, based on CIRIA
20125. This is summarised in Figure 4.1 below along with the processes relevant for East Beach (in
red).

Public,
Environment

Landfill
material

Exposure by
Dune erosion
Figure 4.1: Conceptual risk model for assessing coastal landfills (adapted from CIRIA, 2012)

Several options have been considered in developing appropriate long term management options for
the site. These options can be grouped into the following approaches:
•

Do nothing

•

Remove the source of the risk

•

Break the pathway between the source and the receptor

•

Remove the receptor

Multiple options for each approach have been evaluated in terms of their ability to provide
protection in the long term, technical viability, whole life cycle cost and impacts on the environment
and community. The short-listed options are summarised below. It is noted that the options do not
need to be stand alone and can be combined, either concurrently or through time in order to
manage the sites in the medium to long term as conditions change as a result of sea level rise.

4.1

Do nothing

4.1.1

MSC site

Wave Energy Dissipation Structure
The MSC Site is fronted by a low-crested rock structure (termed Wave Energy Dissipation Structure,
WEDS). This structure was constructed in 2014 at the toe of the dunes of the MSC site (Figure 4.2).
Details of construction are provided in the Supporting Technical Report. It includes four rocks at the
base and three rocks at the crest of 4 to 7 tonne and protects 280 m of the shoreline in front of the
MSC site. The modified structure was designed to withstand the anticipated coastal conditions up to
the year 2040.

CIRIA, 2012: Guidance on the management of landfill sites and land contamination on eroding or low-lying coastlines.
C718, CIRIA, London
5
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Figure 4.2: Wave Energy Dissipation Structure at the MSC site

The structure provides some protection to the dune behind by dissipating wave energy and allowing
build-up of sand in its lee. However, its effectiveness in the longer-term is less certain as beach levels
in front and adjacent to the structure drop and sea level rise (Figure 4.3). As this occurs toe scour,
wave overtopping and erosion of the material behind the structure is likely. This would reactivate
erosion of the dune toe and face. The structure would then need to be upgraded (i.e. more rock
armour placed above the WEDS) or removed. Based on the quotes described by CES 2013 6, it is
estimated that reinstatement of the WEDS, should it be damaged during a storm, would be in the
order of $550 per linear metre. To fully remove the WEDS from East Beach it is estimated to cost
around $150,000.
To accompany the WEDS, wind trap netting was placed at the toe of the dune and the dune was reprofiled and stabilised with vegetation. At either end of the WEDS wooden sand trap fences have
been installed. These appear less effective with erosion occurring behind.

6

Coastal Engineering Solutions (2013) East Beach Seawall Works Preparation – Seawall Assessment and Design Concepts
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Figure 4.3: Impact of sea level rise on the WEDS with the 100 year ARI level shown for present and future
conditions

Beach clean up
If the WEDS was to fail and the dune behind to erode, it may result in exposure of landfill materials,
which would need to be cleaned up.
Based on past clean-up programmes, removal of landfill debris from East Beach following a storm
event is estimated to take several weeks and cost approximately $2,000 to $3,000 per year.
However, there were a couple of years when this increased to $8,000 to $12,000. We would expect
frequency clean-ups and volume of waste to be cleaned up to increase as the dune erodes further
inland.
The estimated costs of clean-up programs can be expected to increase over time as waste disposal
fees increase (due to both economic and regulatory factors), and as dune recession progresses and
larger volumes of waste are exposed during storm events.
In addition to the cost of removing landfill debris, there would also be costs associated with
rebuilding the rock wall or fencing. There are both financial (direct and indirect) and non-financial
implications associated with ongoing impacts to amenity, environmental and social values. These
include increasing resident and beach users dissatisfaction (ultimately resulting in reduction/loss of
beach tourism), regulator dissatisfaction and increased likelihood and/or severity of fines or other
regulatory controls, and potential pollution to the environment.

4.1.2

DELWP site

Beach clean up
With no engineered protection structures fronting the dune toe here, future large storm events may
cause erosion of the dune resulting in exposure of landfill materials. As above, this would need to be
cleaned up with volume and frequency likely to increase over time.
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4.2

Remove the source (landfill waste)

By removing the waste, the environmental and social risks associated with the waste being exposed
by the receding dunes are removed. The key advantage to this method is that the risks associated
with exposed waste, due to dune recession, can be managed for the medium and long term, pending
future climatic and sea level trends.
The excavation could be undertaken progressively to allow an initial understanding of waste types
and the level of contamination. Considering the likely poor stability of the sand dunes, excavation
would need to be carried out from inland toward the beach with benching and shoring to allow safe
access to the excavation. Rock revetment along the dune face would prevent waste from being
deposited onto the beach.
A summary of this option for the 2050, 2080 and 2100 erosion hazard line is provided in Table 4.1
with the assumptions behind the data provided in the following sections.
Table 4.1:

Remove the landfill waste

Year

Present

2050

2080

2100

Erosion hazard distance

22 m

39 m

55 m

71 m

Waste volume estimated range

1,700

5,300

8,500

11,000

Cost of waste removal and
backfilling with sand1

$0.5 M

$1.5 M

$2.4 M

$3.1 M

Erosion hazard distance

25 m

41 m

57 m

73 m

Waste volume estimated range

2,800

7,300

14,300

22,700

Cost of waste removal and
backfilling with sand1

$0.8 M

$2 M

$4 M

$6.4 M

DELWP site

MSC site

Notes:
1. Total cost for removal up to the relevant erosion hazard line. If an incremental approach was taken then the cost
would be the difference between the adjacent hazard line costs.

4.2.1

Cost assumptions

In calculating the cost for waste removal, the following assumptions have been made:
•

•

Recovery and importation of sand
−

The costs assume the void will be backfilled with sand sourced from offshore of East
Beach to ensure compatibility with the existing dune environment.

−

Where possible, sand would be recovered for reuse to reduce the volume of imported
materials (and hence cost) and reduce landfill disposal costs. The costs provided in
Table 5.1 assume no recovery of sand. However, estimates based on 10 and 30 % of the
excavated material being recovered for remediating the excavated void are provided in
the Supporting Technical Report.

Disposal location and type of waste
−

The disposal of waste is regulated by the Victoria EPA. EPA sets the standards for what
type of waste an existing landfill can accept. Excavated waste would need to be
relocated to an EPA approved facility. Narroghid Landfill and Hamilton Landfills are the
closest operating landfill sites.
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−

Narroghid Landfill has cheaper gate fees and therefore disposal to this facility has been
assumed. The landfill is licenced to accept putrescible waste. If laboratory chemical
testing of the sands classifies the level of contamination as Category C soils (or another
category of contaminated soils) for example, then the Narroghid Landfill may not be
able accept the sands, as it is not licenced to do so.

−

Asbestos has been found at the sites in the past. Asbestos containing material (ACM)
will not be able to be disposed at Narroghid Landfill. Costs associated with disposal of
ACM have therefore not been included as they cannot be quantified. However, if ACM
is encountered, a discussion with EPA is recommended to determine if an exemption is
permitted to allow one of the neighbouring landfill sites to accept limited quantities of
contaminated material from the East Beach landfill sites.

To firm up the costings for the waste removal option the following is recommended:
•

Sampling and laboratory testing of waste materials to quantify contamination levels.

•

Discussion with EPA on the long term management options for the sites and the relocation of
the waste including appropriate disposal options considering the waste type and taking into
account landfills in proximity to the sites, their licence conditions, and remaining airspace.

•

Discussion with the EPA as to the viability of a new landfill cell designed to accept the waste
materials from East Beach Landfills, or other landfills in the area that could be adapted to take
the waste.

•

Discussion with MSC waste team to understand the impacts of reducing the airspace at the
landfill considering the volume of material that the site will need to accept.

•

Discussion with Narroghid’s Landfill Manager at Corangamite Shire Council with regard to gate
fees, potential reduction in levy, temporarily amending the waste acceptance criteria for the
site, and impact on remaining airspace.

4.3

Break the pathway

There are a number of management options to ‘Break the Pathway’ that have been considered
including:
•

Dune stabilisation - e.g. geotextile barrier

•

Beach nourishment - importing and placement of sand on to East Beach

•

Buried backstop wall - locating a wall along the landfill sites comprising conventional rock
armour layer, overlying an under layer and robust geotextile

•

Rock revetment – e.g. rock armour with geotextile

•

Groynes - constructed from rock, concrete or timber and extend perpendicular from the shore

•

Offshore breakwaters - provides wave sheltering, reducing wave energy behind the structure
and modifying the incident wave direction

•

Submerged offshore reef - a low-crested structure located offshore, designed to induce wave
breaking

A detailed evaluation on each option is provided in the Supporting Technical Report. Based on this
evaluation the only option that can likely provide a long term management solution is rock
revetment, although beach replenishment may lessen the impacts of storm erosion and potentially
partially offset long-term recession and have been described also.
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4.3.1

Rock revetment

A properly formed rock revetment with primary armour, underlayer and geotextile would provide an
effective barrier to stop landfill waste being exposed at the shoreline. The rock armour would need
to be large enough to withstand wave attack, the crest elevation sufficient to accommodate higher
water levels in the future and the toe and edge details designed to accommodate scour and
shoreline erosion.
Figure 4.4 shows how the flanks and crest level may need to be extended and raised in the future as
the shoreline erodes either side of the rock revetment. To protect the edges from eroding and
potentially exposing landfill the revetment would need to be extended landward proportionate to
the level of erosion at each site. As the beach moves landward and the beach level at the structure
toe drops, larger waves breaking on the structure would require larger rock and a higher crest level.

Figure 4.4: Schematic plan view of adaptive rock revetment in plan (top) and cross-section (below) with the
various colours corresponding to present day (black), 2050 (ref), 2080 (yellow) and 2100 (green) timeframes.

Costs for a rock revetment have been estimated at between $2,700/li m (ex P&G, contingency and
professional costs) for a structure designed for present day conditions and $7,250/li m for a
structure designed to accommodate 2100 conditions (larger rock, a deeper toe and higher crest).
This compares with as-built costs of $2,155/li m (E. Perrin, pers. comm. Feb 2019) for a slightly
smaller revetment than the present day design. This indicates that the additional 30 % P&G and 30 %
contingency applied may be high. However, the landfill sites are more difficult to access and both
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the present and future designs require larger rock than has been used previously. Therefore for this
stage of design an allowance of both 30 % P&G and 30 % contingency is considered prudent.

4.3.2

Beach nourishment

Beach nourishment has also been considered as it is an option raised by MSC during the
presentation to the Councillors on 5 December 2017. Although dune stabilisation will not provide a
long term management solution on its own, it can be used in conjunction with other management
options such as rock revetments or WEDS to reduce loss of sand in front of the structures and in
other parts of the beach system that have been affected by the structures. Beach nourishment has
the added benefit of also maintaining the natural character of the beach and promoting use for
amenity.
The primary function of beach nourishment is to provide improved protection from the effects of
storm erosion. This would involve constructing a wider beach and more substantial dune to reduce
storm damage. It is noted that the level of storm protection provided by a nourishment project is
not an absolute measure due to the uncertainties in the frequency of high intensity storms. Post
storm maintenance will be required in order to improve the level of protection along with periodic
re-nourishment.
When considering beach nourishment it is usual to source sands of similar size and characteristics to
preserve the natural profile of the beach. Finer sands will erode more easily and provide a gentler
slope, and conversely coarser sands will not erode as easily and will create a steeper slope than the
native sands.
As the predominant sediment transport pathway is from the west to east, nourishing east of the
MSC site is not necessary. The length of coastline requiring nourishment extends from the end of the
rock revetment near the centre of the bay to the end of the MSC site which is approximately 1.75 km
(Figure 4.5). The depth of closure has been estimated from wave characteristics at around the -5.5
to -6.5 m AHD contours.

Figure 4.5: Plan layout of full beach nourishment along 1.75 km stretch to the -6 m AHD contour
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Given the crenulated bay shape it is likely that the majority of the sediment transported to the east
will accumulate in front of the eastern headland and remain within the bay. Therefore for future renourishment campaigns it is likely that the sediment can be taken from the east of the MSC site and
placed to the west of the DELWP site. There will be some sediment lost offshore and around the
headland so this process would need to be monitored and an alternative source determined if
supply is below demand.
It would be possible to reduce the initial nourishment volume by filling the upper portion of the
beach only (i.e. not to closure depth). This would however require more frequent nourishment
campaigns as sediment would be lost offshore (to closure depth) as well as alongshore.
The full profile option (i.e. down to the -6 m AHD contour) would require construction via dredger
with the sand pumped onshore. A partial profile option (i.e. to approx. -1 m AHD contour) could be
constructed using onshore plant. The costs associated with each differ with the offshore option
having high mobilisation and demobilisation costs associated with the dredger but a lower cubic
metre rate of sand supply whereas the onshore construction methodology would have lower
mobilisation and demobilisation costs but higher cubic metre rates of sand supply.
Alternatively, placement of sand further west (i.e. in front of town) may have benefits of increasing
beach width and amenity value here. This sand is likely to eventually move eastward to the DELWP
and then MSC sites, although could be moved offshore during this transport process, lessening its
benefit.

4.4

Summary of options

Through the screening process we have shortlisted the most appropriate management options
(summarized in Table 5.1) which could provide a medium- to long-term solution for the sites.
The Do Nothing option allows the site to remain at the status quo. At the MSC site, the WEDS would
need to be maintained until overtopping by waves during sea level rise conditions or damage during
major storm events requires their upgrade into formal revetments or removal. Ongoing clean-up of
landfill material would then be required. Similarly at the DELWP site without engineered coastal
protection structures, ongoing clean-up of landfill materials following erosion events would be
required.
Removing the waste is a long term management solution that has high initial costs but no ongoing
costs. There are a number of cost uncertainties with regard to removing the waste. Further work to
refine the costs such as analytical testing of the surrounding sands and discussion with key
stakeholders including the EPA, is recommended to confirm the appropriate disposal site and gate
fees.
Beach nourishment and rock revetment are considered long term options to “break the pathway”.
Construction of a rock revetment has a high initial cost, then ongoing costs as the structure is
upgraded to allow for higher sea levels and waves, and outflanking by the eroding coastline. The
costs of beach replenishment depend on the volume of sand placed and therefore level of
protection provided. Placement of volumes sufficient to mitigate erosion during a design storm
event has a high cost, as does placing ongoing volumes sufficient to counter the sediment deficit
resulting in long-term recession. Placement of lesser volumes may provide partial protection or
partially offset long-term erosion.
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5

Recommendation

Following our recent discussions with MSC and DELWP on 15 February 2019, we also understand
that MSC have a dredging permit and are currently dredging sand from the Port located on southern
end of Port Fairy Bay, and there is potential to increase the dredging limit. Dredging and beach
nourishment occurs annually at Port Fairy, along with the construction of rock walls. These activities
are known to and accepted by the community.
MSC has been allocated $1.5 million by the State Government to help manage the East Beach
Landfill sites. Based on our review of options available to MSC, a combination of interim and trial
measures are recommended to fit within the $1.5 M allocation to the project. These include:
•

Construction of a rock revetment structure in front of the unprotected DELWP site: This
would provide protection for landfill waste located within the present coastal erosion hazard
areas. The ~180 m long revetment would be designed to 2050 conditions at an estimated cost
of between $750K (based on rates provided by MSC and increased for the larger volumes) to
$1.5M (based on rates provided in the Supporting Technical Report). The actual cost is likely to
fall somewhere between these values once a design has been completed and costs estimated
by a contractor. The revetment flanks may need to be extended in future with ongoing
recession.

•

Limited sand replenishment using materials dredged from the Port: Actual volumes,
placement location and cost are yet to be determined, however coastal dredging permits are
in place for up to 13,000 m3/year. Based on previous rates provided by MSC, dredging of this
volume may cost ~$150,000/year. Replenishment material could be placed at the western end
of East Beach and allowed to migrate eastward providing protection and amenity for users or
further east towards the landfill sites. Placed material should be monitored to more accurately
determine long-shore rates and response to storm events. Costs over 2 years would be in the
order of $300,000.

•

Undertake a trial excavation of a small area of waste: The trial would allow sampling to
categorisation of the waste, however excavated materials could be reinstated back into the
hole. The trial would also provide an appreciation of the challenges of removing the waste.
The results of the trial would allow several of the cost assumptions around removal of landfill
waste to be tested and more accurate costs for full removal determined. Assuming the excavated waste was not removed from site, the cost of labour and laboratory analysis (on 50
samples in accordance with EPA criteria) would be in the order of $100,000.

Total construction costs for these three interim and trial measures are dependent on the lengths and
volumes selected but the scope of each could be adjusted to suit an available budget.
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Table 5.1:
Approach

Do nothing

Remove the
source

Break the
pathway

Comparison of possible options with preferred options highlighted in red
Option

Cost category

Manage exposure of landfill

Potential for
ongoing repairs
or remedial
works

Potential
effect on
existing beach
system

Short term
(0 to 10 yrs)

Medium term Long term
(10 to 50 yrs) (50 to 100 yrs)

Initial cost

Ongoing costs

Retain and maintain the
existing WEDs

Low

Moderate

Positive

Uncertain

Uncertain

No

-

$550 per linear metre

Ongoing beach clean up

Low

Moderate

Positive

Uncertain

Uncertain

No

-

$10,000 per year 2

Removal of waste to 2050
hazard line and replace
with clean sand

Mod to high

Low to moderate

Low

Yes

Yes

Yes

$3.6M

-

Removal of waste to 2080
hazard line and replace
with clean sand

Mod to high

Low to moderate

Low

Yes

Yes

Yes

$6.4M

-

Removal of waste to 2100
hazard line and replace
with clean sand

Mod to high

Low to moderate

Low

Yes

Yes

Yes

$10M

-

Removal of a trial area of
landfill waste to more
accurately define costs

Low

High

Low

No (trial)

No (trial)

No (trial

$0.1M

N/A

Dune stabilisation

Low

Moderate

Positive

Uncertain

Uncertain

No

Beach nourishment

High

High

Positive

Yes

Uncertain

Unlikely
$10M

Present day to 2050 $4.6M
(every 3 years)
From 2050 to 2080: $4.9M
(every 3 years)
From 2080 to 2100: $5.2M
(every 3 years)
From 2100 onwards:
$5.5M (every 3 years)

Full profile beach
nourishment, with waste
remaining onsite
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Approach

Option

Cost category

Potential for
ongoing repairs
or remedial
works

Potential
effect on
existing beach
system

15

Manage exposure of landfill
Short term
(0 to 10 yrs)

Initial cost

Ongoing costs

$7.3M

Present day to 2050:
$1.6M (every 1 year)
From 2050 to 2080: $1.7M
(every 1 year)
From 2080 to 2100: $1.9M
(every 1 year)
From 2100 onwards: $2M
(every 1 year)

Medium term Long term
(10 to 50 yrs) (50 to 100 yrs)

Partial profile beach
nourishment, with waste
remaining onsite

Trial nourishment using
Port dredge material

Low

High

Positive

Uncertain
(trial)

Uncertain

No

$150K

$150K/year

Adaptive rock revetment
along entire site with
waste remaining onsite

Mod to high

Low

Negative

Yes

Yes

Uncertain

Build to 2050
design: $8.6M

Adaption cost at 2080:
$2.4M
Adaption cost at 2100:
$2M

Interim rock revetment
(2050) fronting the
DELWP site

Mod

Mod

Neutral (over
design life)

Yes

Uncertain

No

$0.8 – 1.5M

Adaptive cost depending
on timeframe and required
extension

Notes:
1. Costs are the total for both MSC and DEWLP sites
2. Average cost from last two years of clean up ranging from $8,000 to $12,000 per year.
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6

Applicability

This report has been prepared for the exclusive use of our client Moyne Shire Council , with respect
to the particular brief given to us and it may not be relied upon in other contexts or for any other
purpose, or by any person other than our client, without our prior written agreement.
Tonkin & Taylor Pty Ltd
Report prepared by:

Authorised for Tonkin & Taylor Pty Ltd by:

..........................................................

...........................….......…...............

Sze-Fei Peng
Principal Environmental Engineer

Simonne Eldridge
Project Director

Andrew Brown
Coastal Engineer
Review by:
Dr Tom Shand, Technical Director - Coastal Engineering
SFP
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