AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Phillip Islandb I  dzNJB
Coastal Process Stu

November2014

phillipisland

nature parks australiz



Phillip Island Nature Park = 5 WATER TECHNOLOGY
Coastal Process Study ;‘% é—“-___""—-:“ WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

5h/!'a9b¢ {¢! ¢! {

Version | Doc type Reviewed by | Approved by Distributed to | Date issued
V01 Report CLA CLA Jarvis Weston | 03/11/2014
v02 Final Report| PINP CLA Jarvis Weston | 11/11/2014

t whW9/ ¢ 59¢! L[ {

Project Name Coastal Process Study
Client Phillip Island Nature Park
ClientProject Manager Jarvis Weston

Water Techn0|ogProject Manager Christine Lauchlan Arrowsmith
Christine Lauchlan Arrowsmith, Neville Rosengren, |

ReportAuthors Mawer, Alison Oates, Doug Frood

JobNumber 333001

ReportNumber RO2

Document Name 3330:01R02v01a_Philliplsland_CHVA_Summary

Cover Photo: Penguin Parade Viewing Stands at Summerland Beach (Photo: Christine Arrowsmith,
May 14" 204)

Copyright

Water Technology Pty Ltd has produced this document in accordance with instruction®fithim Island Nature Parkor
their use only. The concepts and information conéairin this document are the copyright of Water Technology Pty
Use or copying of this document in whole or in part without written permission of Water Technology Pty Ltd constitt
infringement of copyright.

Water Technology Pty Ltd does not wartrahis document is definitive nor free from error and does not accept liability
any loss caused, or arising from, reliance upon the information provided herein.

15 Business Park Dri\

1E U Notting HillVIC3168
g’ Telephone (03) 85260800
% Fax (03) 95589365
A A
Quality Environment Health & Safety ACN No. 093 377 283
IS0 9001 SO 14001 AS 4801 ABN No. 60 093 377 28~

§ SAIGLOBAL § SAIGLOBAL § SAIGLOBAL

333001/ RO2v02-11/11/2014 ii



Phillip Island Nature Park 1% WATER TECHNOLOGY
Coastal Process Study % = WATER, COASTAL & ENVIRONMENTAL CONSULTA

[9 hC /hb¢9bc

1. g o [T 1o o P 1
1.1 PrOJECT OVEBIVIEW. ... e ettt e e e e e e e e e e e e e e e e e e annrneneeeeeans 1
1.2 [ 0] <To R =T 1y o PP PP PPPPPPPRPP 1
1.3 =T 010 1] T PR 1
2. LTRSS (U0 YA Y (== SR 3
2.1 LCT=To ] (0] 0 Y/ PP 3
2.2 (€1=To] 0 401 o] a o] (oo ) V28 4
2.2.1  Evolution of PRIllIp ISIANG........cooiiiiiiiiiee e 4
A 1 (=TT o O T L] 3P &)
2.2.3  ShOre PIatfOrmMS....cc e 8
2.2.4  BRACKHES. ..o e e e e aaaaaann 8
S 5 1 U1 9
2.2.6  Stream Mouths and Coastal LagOQnS...........cccccuuiriiiiiiiiiiiiiiieiriereee e e eeeeeaaeaaaeae e 10
2.3 Coastal VegetatiON...........oooii i e e e e e e e e e e e e e e e e e e e e e e e e e e e 11
2.3.1 Vegetation Changes on the DUNE SYSIEM.........ccooiiiiiiiiiiieeeeiiee e 11
2.3.2 Impacts of Introduced Species on Dune Morpholagy...........ccooccvimiiiieeiiiiiiniieeeenns 11
24 0OceanographiC SENG.........oviiii i e a e e e e e e e e e e 13
24.1 WINAS QNU WAVES.......uiiiii i i i ettt e e e e e e et r e e e e e e e e e e e ae b ta e e e eeeeeeeesessssaannns 13
2.4.2  Coastal Water LEVEIS.......cuuiiiii ittt e e e e e e e e et s e e e e e eeeeaes 13
2.4.3 SEALEVEI RISE...cccciiiiiiee e 14
3. Coastal Processes and Future Change..............oovvviiiiceieeiiiiie e e 15
3.1 SUMmMErand BEACK............oo i ——— 16
3.2 SMItNS BEACK.......uuiiiiiiiiiii e 21
3.3 WOOIamal BEACK........ccooi i 23
4, Threats to Natural and Infrastructure ASSELS............ceeeiiieeiiiiiin e 28
5. Management and Mitigation Strategies...........oovviiiiiiiiiiiiieiiiiiee s 30
51 SUMMETIANA BEACK........cuiiiiiii e e e e aaraans 30
5.2 SMIthS BEACK.......cee e 32
5.3 WOOIAMAIBEACK..........uuiiiiiiiiiiiieeeeeeee e 33
6. RECOMMENAALIONS ... ..o eer e e e e e e e e e e e 34
7. =] (= (=] o == T UUURUPPPPRPN 34

[L{¢ hC CLD! wo9{

Figurel-1 Phillip Island Coastal Process Study Area OVEIVIEW. .........ccvvvviieiieeeieeeeeeeeeee, 2
Figure2-1 Vertical jointing incoherent basalt at Sunderland Bay (A) and ckyssced irregular
jointing in finegrained fragmental lava at Smith Beach.(B)...........ccccuvvvvieieeeeeen. 3
Figure2-2 Weathered granite, sediments and basalt at the eastern end of Woolamai Be&ch
Figure 23 Coastal Landforms. ........oooiiii et e e e e e e e e e e e e e 5
Figure 24 Examples of Steep Coast Landformd (photo: Neville Rosengren,.................... 6.
Figure 25 Overview of Active CIiff Types on Phillip Island (Photos: N. Rosengren, June.Z014)
Figure2-6 Summerland Beach profile (N. Rosengren 4 June 2014).........cccccceeviiiiiinnenenn. 9

333001/ RO2v02-11/11/2014 iii



Phillip Island Nature Park = __ WATER TECHNOLOGY

Coastal Process Study

J

= WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

Figure2-7
Figure2-8

Figure2-9

Figure2-10
Figure3-1
Figure3-2
Figure3-3
Figure3-4

Figure3-5
Figure3-6

Figure 37
Figure3-8

Figure3-9
Figure3-10
Figure3-11

[L{¢

Table2-1
Table2-2
Table 31
Table 41
Table 51
Table 52
Table 53

Steep gravel beach with multiple storm scarps and berms, Watt Point (N. Rosengren

T 1 1= T2 0 P 9
Incipient, established foredunes and transgressive dunes, Summerland (N.
ROSENGIEN 6 JUNE 20L4)......uuiiiiiiiiiiiiiiiieiire e e e e e e e e e e e e e e e e e e e e naanes 10

Marram Grass (central foreground), Sea Whgass (right foreground), and Hairy
Spinifex (rear) growing on incipient dunes at Forrest Caves (Photo by Doug Frood,

B80T 0 12
Schematic Displayed the Key Components of Storm..Tide............cccvvvvvveeneee. 13
Gomparison of Historic Aerial Photographs, Summerland (19884).................. 17
Comparison of Historic Aerial Photographs, Summelrfd9812004).................. 18
Generalised Beaebune Processes (photo 4 June 2014).........cccoovvviiviieeeeennnns 19
Dunefoot scarp at the far eastern end of Summerland Bay: (A) 17 Nov 2013, (B) 18
July 2014 (photoS: N ROSENGIEI).....ccuiiiiiieeeeeiireeee e 19
Erosion exposing and undermining sections of the concrete stands............... 20
Interface between the beach and backshore in June 2014, following a storm surge
LY o | PP 21
Location of Mass Movement Slopes at Smiths Beach..............ccccooocviiieeennne 22

Detail of steep slope ba&img Woolamai Beach north of Magic Lands (N. Rosengren 2
LTSN 0 PP 23
Comparison of Historic Aerial Imagery, WoolaBeach (19394.974)................... 24
Comparison of Historic Aerial Imagery, Woolamai Beach (2004%)................... 25
Comparison of Historic Aerial Imagery, Woolamai Beach ¢2028)................... 26

hc ¢! . [ 9§

Steep Coast GEOMOIPNIC CIASSES......ciiiiiiiiiiiieieee et 6
Description Of DUNE CIASSES .......c.uuiiiiieeiiiiiiieie et 10
Landform Susceptibility to Erosion and Responses to Future Sea Level Risd 5
Coastal Threats Assessment for Natural Brichstructure Assessments............. 28
Proposed Management and Mitigation Strategies for Summerland Beach.....30
Proposed Management and Mitigation Strategies for Smiths Beach.............. 32
Proposed Management and Mitigation Strategies for Woolamai Beach.......... 33

333001/ RO2v02-11/11/2014 iv



Phillip Island Nature Park
Coastal Process Study

=¥ WATER TECHNOLOGY

= WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

D[ h{{!

Aeolian

Australian Height
Datum(AHD)

Alluvial

Astronomical tide

Backshore

Coastal Hazard

Colluvium

Diurnal
DTM
Ebb Tide

Embayment

EVC

Estuaries

Foreshore
Geomorphology
GIS

Holocene

HAT

LiDAR

Lithology

Littoral Zone

Littoral Drift Processes

MHWS

MSL

W 5

The erosion, transport and deposition of material by wind.

A common national plane of level corresponding approximately to mean sea le

Water driven sediment transport proce@son-marine)
2 GSN) £t S@St GINAIFGA2ya RdzS (2 GKS
az2z2y Qa8 2NBAG I NRdzyR GKS 9IFNIK FyR

The area of shore lying between the average kigh mark and thevegetation,
affected by waves only during severe storms

A term to collectively describe physical changes and impacts to the na
environment which are significantly driven by coastal or oceanographic proces

A term used talescribe loose, unconsolidated sediments that have been depos
at the base of a slope or cliff.

A daily variation, as in day and night.
Digital Terrain Model, a three dimensional representation of the ground surface
The outgoingidal movement of water resulting in a low tide.

A coastal indentation which has been submerged by risingesed and has noi
been significantly infilled by sediment.

Ecological Vegetation Class. These are the basis mapping units uséabfeersity
planning and conservation in Victoria. Each EVC represents one or more
communities that occur in similar types of environments.

The seaward limit of a drowned valley which receives sediment from both rivel
marine sourcesand contains geomorphic and sedimentary conditions influen
by tide, wave and river processes.

The area of shore between low and high tide marks and land adjacent thereto
The study of the origin, characteristics atelelopment of land forms
Geographical Information System

The period beginning approximately 12,000 years ago. It is characterise
warming of the climate following the last glacial period and rapid increase in g
sea levels to approxiately present day levels.

Highest Astronomical Tide: the highest water level that can occur due to the ef
of the astronomical tide in isolation from meteorological effects

Light Detection and Rangingq also known as airborne laser scammpinis a remote
aSyaAy3a G22ft GKIG Aa dzAaASR G2 3ISYSNI
A description of the physical character if a rock or rock formation.

An area of the coastline in which sediment movement by waue;ent and wind
action is prevalent

Wave, current and wind processes that facilitate the transport of water .
sediments along a shoreline

Mean High Water Springs, i.e. the mean of spring tide water levels over a
period of time.

Mean Sea Level
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Nearshore

Paludal

Physiography

Pleistocene

Regolith
Semidiurnal

Sea Level Rise (SLR)

Storm Surge

Storm tide

Subaerial

Susceptibility

Taxa

Tidal Range

Tides

Vulnerabilty

The region of land extending from the backshore to the beginning of the offs
zone.

Sediments that have accumulated in a marshy or swampy environment.

The study of the physicahtterns and processes of the environment to understa
the forces that produce and change rocks, oceans, weather, and flora and |
patterns.

The period from 2.5 milliomo 12,000 years before present that spans the eart
recent period of repeated glaciations and large fluctuations in global sea levels

A layer of loose, uniform material covering solid rock.
A twicedaily variation, eg. two high aters per day

A permanent increase in the mean sea level

The increase in coastal water levels caused by the barometric and wingps
effects of storms. Barometric setp refers to the increase in coastal water lev
associated with the lower atmospheric pressures characteristic of storms. \
setup refers to the increase in coastal water levels caused by an onshore
driving water shorewards and piling it up against the coast

Coastal water level proawed by the combination of astronomical ar
meteorological (storm surge) ocean water level forcing

t N2O0SaasSa GKIFIG dr1S8S LXIFOS 2y GKS f
underwater or underground.

The sensitivity of coastdandforms to the impacts of coastal hazards such as
level rise and storm wave$his may include physical instability and/or inundatio

A taxonomic category or group, such as an order, family, genus or species

The differencebetween successive high water and low water levels. Tidal ran
maximum during Spring Tides and minimum during Neap Tides

The regular rise and fall in sea level in response to the gravitational attractic
the Sun, Moon and Earth

Vulnerability is a function of exposure to climatic factors, sensitivity to change
the capacity to adapt to that change. In this report is means the degree to wh
natural system is or is not capable of adapting or responding to the impac
coastal hazards to which they are physically susceptible and exgosed.

1 Definition taken from the Smartlin€lossaryhttp://www.ozcoasts.gov.au/coastal/smartline _terms.jsp
2Definition taken from the Smartline Introductidritp://www.ozcoasts.gov.au/coastal/introduction.jsp
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1. INTRODUCTION

1.1 Project Overview

Phillip Island Nature Parks (the Nature Park) is located on Phillip Island in Western Port
approximately 120 kilometres from central Melbourne. Phillip Island is approximately 100 square
kilometres in area and supports a diversity of environments and huacéixities. Some 90% of the
island has been cleared and comprises farming and urban areas, while the remainder consists of
woodlands, wetlands and beach reserves, most of which are incorporated into the Phillip Island
Nature Parks.

The Nature Park waseated in 1996 to integrate management of public land on Phillip Island and to
facilitate innovation in wildlife management, visitor services and tourism experiences. The Nature
Park consists of a number of Crokaind areas spread across the island wittotal area of about
1,805 hectares.

Phillip Island now receives over 3.5 million visitors per year and is much loved by people who reside
on the island. People enjoy the beautiful beaches and the magnificent ocean views, supporting
activities such as surfing, fishing, beach walking, andlitgildiewing. This keen interest in the
natural environmenimotivatesmany stakeholders to have input into the management of its assets.
The Nature Park is charged with managing the majority of the southern coastline of the island under
the CrownLand (Reserves) Ad978, and to balance the needs of the different stakeholders.

Water Technology was engaged by the Phillip Island Nature Parks to undertake the Phillip Island

bl Gdz2NB tIFNjJaQ /2Faidlt tNrOSaasSa { (azRssesmei& 20 2 S (
recent coastal evolution, future response of the coastline to coastal procemseilentify potential

threats to natural and infrastructure assets as a result of coastal processeanbinto the medium

term future. The overall outcome/asto determine potential management strategies to protect
YIEGdzNF £ FaasSda adzOK Fa [AGGES tSy3dAy FyR | 22RSI
such as the viewing stands at Penguin Parade, the boardwalks at Smiths Beach, and tHe arad pa

Surf Lifesaving Club at Woolamai Beach.

¢KS o02dzyRFNASAE 2F (GKS adGdzRe FNBIF F2N GKeret KAT A
defined as extending from Penguin Parade, Summerland Bay in the west, to Magic Lands, Cape
Woolamai in the Easas displayed ifrigurel-1.

1.2 Project Team

This project vas undertaken as a partnership between Water Technology (Lead Consultant and
project manager) and a number ofdependent technical experts who provided specialist input to
key aspects of the assessment.

The key team members are summarised as follows:

1 Andrew McCowan and Christine Lauchlan Arrowsmith (Water Technolpggioject
management, hydrodynamics and ploaiprocesses, coastal engineering

1 Neville Rosengren (Environmen@¢oSurveys) coastal geology and geomorphology
9 Alison Oates and Doug Frood (Oates Environmental Cons\qtitugje vegetation ecology
1.3 Reporting

This report is structured as follows:

i Secton 1: Introduction and project scope,
1 Section 2: Overview of thgtudy Area,

333001/ RO2v02-11/11/2014 1
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1 Section 3Coastal landforms and processes, including the natural and built environraedt,
future change

I Section 4Threats to Natural and Infrastructure Assgets

1 Sections: Management and Mitigation Strategies, and

1 Section 6Recommendations.
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Figurel-1 Phillip Island Coastal Process Study Area Overview
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2. THE STUDY AREA

Phillip Island is oriented westast across the entrance to Western Pgithe south coast faces Bass
Strait and the north coadiacesinto Western Port This orientation produces marked contrasts in
geomorphology and coastal processdsng the study area

2.1 Geology

The main body of rock across Phillip Island is a substantial thickness of multiple flows of basalt lava
predominantly the Flinders Basa#tnd other altered andragmental lavasFigure2-1. These basaltic
layers overliaveathered granite aPyramid Rock and Cape Woolankagure2-2.

Figure2-1 Vertical jointing in coherent basalt at Sunderland Bay (A) and ciepaced
irregular jointing in finegrained fragmental lava at Smith Beach (B)

basalt

Figure2-2 Weathered granite sediments and basalt at the eastern end of Woolamai Beach

333001/ RO2v02-11/11/2014 3
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Across the main body of Phillip Island the basalts have developeid aitu layer of clay and
decomposed basalt often more than tthick. Thislayeris variably covered and mixed wittater
or wind transportedsediment (sand and silt) witlecally thick organic deposits.

Apart from the accumulatiors of sandat Summerland, Woolamai and several embayment heads
(e.g. Thorny Beaghthere isonly alimited occurrerce of sand away from the coast.

2.2 Geomaphology

Phillip Island has a continuously steep south&morelinewith no estuaries and one stranded coastal
lagoon (Swan Lake)lhere are several dune bodies but the broad and the detailed character of the
coast is determined largely by thghysical chracteristicsand structural variation in the underlying
and outcropping basaltsThere is no sand inpdtom river sourcesand sandybeach materials are
predominantly sourced from ofhore with limited inputsourced from disintegration of basalt and
as®ciated rocks, shell debris and locataetivation of beach ridges and dune€oastal processes
are dominated by high wave energypart from inherited (relict) landforms, aspeeind exposure to
wave action accounts for local variation in morphology

Caontrary to previous geomorphic interpretations, the present assessment indicates that the terrain
and stratigraphy between Summerland Bay and Cat Bay are not consistent with the area being a
tied-island and the tiedsland model for Woolamai Isthmus hascaleen reevaluated.

Overall, the following six major geomorphic landform classes have been identified along the coast:
Steep Coasts, Shore Platforms, Beaches, Dunes, Stream Mouths, and Coastal [Eagionsthese
landforms is described in the followgrsections and a map of their locations is providedrigure

2-3.

221 Evolution of Phillip Island

Phillip Islanchas previously been described (Edwards, 1945) as forming its present configimation

the attachment of several smaller adjacent islands of bawadt granite to the larger central volcanic

island. As sedevel stabilised, 6,000 years agb,was thought thatwave refraction around the
AdafllyRA YR |R2FIOSyld KSIFRflIyYyR& Ol dZaSR-0ORSERGAGA
eventually linking theslands to other and to the main body of Phillip Island.

Although this model has been accepted by later authors (Gliddon 1958 [based on unpublished
material provided by G. Baker]; Hills, 1975; Seddon, 1975; Roserld@®&# Bird 1993), detailwon

which this model was developed have npiteviously beerreviewed Therefore the concept of the

tied-island morphology was reviewed and updated for this study.

An analysis of borelog data revealed thagtterrain and stratigraphy betweeru@merlandBay and
Cat Bayand the Woolamai isthmuare not consistent with the area being a tied islaBetween

Summerland Bay and Cat Bay the logs show the top of the basalioak present sedevel and

these areasvould have been continuously connected during the Hologeer@od (up to 10,000 year
ago) when sea levels were up1m higherthat at present

For the Woolamai Isthmughe granite plateau and slopes of Cape Woolamai are linked to the
basaltic terrain of The Colonnades by a complex of sands of varied age andAsédysis of the
main body ofsandlayersindicates theywere likely deposited in theate Pleistoceneaound10,000
years ago), while the surface layetthough ofHolocene origin are located several meters above
present sedevel This sand layering it consistent with the deposits as cuspate forelands or any
other type of spit or barrier necessary to support the tisthnd model.

Therefore, it is proposed that the form of Summerland Beach and the Woolamai isthmus should be
considered more typical omainland beaches and this is reflected in the assessment of coastal
processes and changes associated with sea level rise.
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Figure2-3 Coastal Landforms
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