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Cottesloe main beach. The concrete wall on the

foreshore side has been cracked by storm water action.

Dunes south from Vlamingh Memorial. Beach access
should be restricted to protect the dunes.
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Storm water pipes near Mudurup Rocks. A post and
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using spinifix cuttings has been undertaken here by
the Council over the last 12 months.
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1. INTRODUCTION

The Cottesloe beach has been an important regional recreation area for
many years. Recognising this in 1978 Council approved a long-term
development and management policy titled "Report of the Beach and Occasional
Committee on a policy for Cottesloe Beaches". Since 1978 the area has been
developed and managed in accordance with that policy, and consequently the
foreshore is generally in a sound condition.

However, as Cottesloe is going to be an important vantage point for people
watching the America's Cup, it 1is likely that resulting crowds will put
considerable extra pressure on the coastal environment and public facilities
along the foreshore. Consequently, Council approached the Department of
Conservation and Environment (DCE) seeking assistance in the preparation of
a management plan. This plan reassures development and management needs and
provides the information required to prepare an application for a grant
under the Commonwealth America's <Cup funding arrangements. It makes
recommendations about the rationalization of the use of the Cottesloe
foreshore, improving parking and beach access, upgrading of toilets and
other public facilities, protecting sensitive areas of sand dune vegetation
from pedestrian traffic, and lanscaping and improvement of amenity.

The area of this study is bounded to the north by the administrative
boundary with the City of Nedlands, to the south by the administrative
boundary with the Town of Mosman Park, and to the east by Broome Street and
Curtin Avenue. The western boundary is the low water mark. The boundaries of
the study area are shown in Figure 1.

2. NATURAL ENVIRONMENT
2.1 PHYSICAL
2.1.1 GEOLOGY

The chronology of Wester? Australian coaftal features has been described by
Fairbridge and Teichert; 1) and Baker.(2

The coastal zone of the study area is primarily composed of Holocene
Safety Bay sand, indispersed with massive Pleistocene Tamala Limestone
outcrops.

2.1.2 GEOMORPHOLOGY

The Geomorpho ogy of the Swan Coastal Plain has been described by McArthur
and Bettenay. 3

The dunal landscape was inundated during the late stages of the Holocene and
was subsequently modified by marine erosion. Holocene bank structures are
now present over the Pleistocene foundations (Figure 2). A low hilly
landscape, consisting of shallow brown sands over limestone, has formed
through aeolian deposition. These features are named the Quindalup Dune
System.
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stribution of Holocene sediment units.(4)

Figure 2. Di



2.1.3 SOILS

The soils are related to geological units and the age of the landform. In
general the soils are immature and covered with native coastal vegetation.
On-site observation of soils at Cottesloe indicate permeable sands overlying

porous limestones which are ideally suited to irrigation using saline
waters.
2.1.4 HYDROLOGY

The aquifer is located under a dense residential area and is recharged from
rainfall. It is susceptible to changes in surface runoff and to pollution
from nutrients, pesticides and other chemicals.

In the past, storm water pipes discharging to the beach have caused
considerable damage during storms, particularly in winter when the sand
becomes saturated and mobile. This problem has been partially solved through
the relocation of storm water pipes.

2.2 BIOTA

2.2.1 VEGETATION

Vegetation is typical of the rest of the coast with some exotic species.

In 1978 the Cottesloe Town Council conducted a survey of native vegetation
at the Cottesloe Beach Reserve.

Three areas surveyed indicated a variety of coastal flora. These were the
Vlamingh Memorial Area, Mudurup Rocks and near North Street.

The plants identified were:

Vlamingh Memorial area:

Mudurup Rocks

Ammophila arenaria
Tetragonia decumbens
Oenothera drummondii
Olearia axillaris
Pelargonium capitatum
Lepidosperma gladiatum
Spinifex hirsutus
Scaevola crassifolia
Trachyandra divaricata
Calocephalus brownii
Scirpus nodosus
Spinifex longifolia
Cakile maritima

area

Tetragonia decumbens
Pelargonium capitatum
New Zealand Hibiscus
Oenothera drummondii
Scaevola crassifolia
Olearia axillaris
Ammophila arenaria

Marram grass

Sea Spinach

Evening Primrose
Coast Daisy - brush

Onion weed
Knotted club rush

Sea rocket

Sea spinach

Evening primrose

Coast Daisy - brush
Marram grass



North Street area

{

Tetragonia decumbens Sea spinach
Ammophila arenaria - Marram grass
Trachyandra divaricata
Scaevola crassifolia -

Oenothera drummondii - Evening primrose
Spinifex longifolia
Spinifex hirsutus -
Arctotheca populifolia

|

i

Cottesloe beach provides an example of landscaping using native plants and
grasses. Both treatments have advantages and disadvantages. 1In terms
of recreation, a grassed area is more suitable. However, in terms of
dune stability and sand trapping, native plant cover is more effective.

Norfolk Island Pine stands planted 30-50 years ago provide shade for beach
users.

2.2.2 MARINE LIFE

The variety of marine fauna and flora between Trigg Island and Burns Beach
has been described in DCE Bulletin 220.(5 It is assumed marine life in the
Cottesloe littoral zone and low reef foreshore includes most of the species
identified in the above publication.

2.3 CLIMATE AND OCEANOGRAPHY

Cottesloe experiences a seasonal climate with dry summers and mild wet
winters. Annual rainfall is 698 mm (recorded at the nearest meteorological
station in Mosman Park) with 635 mm (91%) falling in the months April to
September.

2.3.1 WINDS

The dominant winds during summer are the easterlies which blow off--shore and
the sea breezes.

Off-shore winds predominantly originate from the east and south-east, and
rarely exceed 2-3 m/second. During anti-cyclonic conditions, c¢onstant
easterly winds often reduce the sea to still water. Sea breezes originate
from the west and south-west. During the average summer day, off-shore
breezes prevail between approximately 3.00 and 4.00 am to midday. A sudden
change in wind direction follows; and by 1.00 pm, a strong sea breeze
which will continue until approximately 6.00 pm, usually prevails. By
midnight the air is quite still. Wind conditions during winter are
indefinate and variable with the possibility of storms. These storms bring
mostly north-west and westerly winds backing to sudden south-west winds.

2.3.2 CURRENTS

Two seasonal currents dominate the Western Australian coast between
Geraldton and Bunbury. Between September and April a relatively strong
northerly trend is characteristic. This situation is reversed between June
and September when a southerly current prevails.

Additionally, the warm Leeuwin Current has been identified off the Western
Australian Coast south of Exmouth the current can be identified using



Table 1. Climatological Data - Perth Bureau of Meteorology

|
| WIND
!
[ PREVAILING | |
MONTH | DIRECTION | SPEED | TEMPERATURE
| | I
I I |
| 9 am 3 pm | Average Highest | Maximum  Minimum
| I |
Number of | | |
years of | 30 (a) | 30 (a) 60 | 86 (b) 86 (b)
observations| | |
I | I
| | km/h km/h |
I | I
January | E SSW | 17.5 81 | 29.6 17.8
February [ ENE SSW | 17.2 113 J 29.9 18.0
March | E SSW | 16.2 113 | 28.0 16.7
April | ENE SSW | 13.7 130 | 24.5 14.1
May | NE WSW | 13.5 119 [ 20.8 11.6
June | N NW | 13.5 129 | 18.2 10.0
July | NNE W 14.2 137 | 17.4 9.0
August | N WNW | 15.1 156 | 17.9 9.1
September | ENE SSW | 15.1 109 I 19.4 10.1
October | SE SW | 16.1 105 | 21.3 11.6
November | E SW | 17.2 101 | 24.5 13.9
December | E SsWw | 17.7 103 | 27.4 16.2
Year - [ | |
Average | E SSW | 15.6 |
Extremes | | 15.6 |
I 1 1

(a) Standard 30 year's normal (1911-1940)
(b) Standard 86 years (1900-1986)

satellite imagery (in winter) as a quasi-continuous stream of warm water
situated along the upper continental slope. The current is typically of the
order of 50 km wide and 200 m deep with southward speeds of 0.5 to 1.5 m/s.
During the southern hemisphere winter the longshore sea level gradient
almost doubles as the tropical water builds up in equatorial regions. The
southward slope current is accordingly much stronger in winter (between
Exmouth and Cape Leeuwin) than in summer.

2.3.3 SWELLS AND WAVES
Western Australia is bounded by open oceans where wind waves are
generated by local winds and storms. Swells are normally generated by

distant depressions and tropical cyclones.

Storm waves arrive at the coast during the winter months from north-west
around to west-southwest.

Rottnest Island and its surrounding ocean bed contours refract westerly
waves at an oblique angle to Cottesloe beach (Figure 3).



Trigg Island
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Figure 3. Location plan of Cottesloe sh?wing adjacent beaches. Orthogonals
of 10 sec waves are indicated.!®
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Throughout the year, particularly during summer, the south-west swell sweeps
sand along shore to the north. A steep beach profile results and accretion
occurs on the southern side of any structure - natural or man made - on the
coast (Figure 4a).

The first winter storms erode this steeply graded beach material and deposit
it as an offshore bar (Figure 4b). This bar inhibits further erosion;
however, northerly storm waves continue to move some sediment southward
(Figure 4c).

2.4 COASTAL_PROCESSES

Coastal processes at Cottesloe have been surveyed by Kempin(7), Silvester(a)
and Woods.(g)

WOods(lo) describes the processes of the Cottesloe coast as follows:

“"The metropolitan coast is subject to prevailing south-west swells and
south-west seabreezes which generate south-west waves. These swells and
waves (a) cause a northerly littoral drift which is capable of transporting
beach sand, and are usually "constructive" and (b) lead to a net onshore
movement of sand.

During winter storms and the occasional cyclone, the coast is subject to
north-west winds, waves and swells which are usually "destructive" and
lead to a temporary reversal of the prevailing northerly littoral drift,
resulting in erosion of the beaches and offshore movement of sand.

After the storms, sand is returned to the beach by south-west swells and
then blown up into dunes where it is held in reserve for the next storm
attack."

These features are illustrated in Figures 4a, 4b and 4c¢ and Photograph 1.

On-site observation and historical experience indicate that the Cottesloe
beaches are not in equilibrium, ie they are eroding due to 1loss of
sand. There are many reasons for this:

1. Sand along the south metropolitan coast can no longer move freely. The
Fremantle Harbour walls prevent sand from Cockburn Sound moving north
onto metropolitan beaches.

2. The Fremantle Harbour walls protect a zone immediately to the north of
the North Mole that 1s not subject to the south-west winds and waves and
thus to northern 1littoral drift. Sand which is eroded from
beaches to the north and transported into the area during north-west
storms is effectively trapped. The net result is accretion of sand
behind the North Mole and corresponding permanent lost of sand from
beaches to the north.

3. Under the influence of north-west storms and cyclones, the metropolitan
coast is subject to southerly littoral drift. Sand moves southward from
one beach to the next while sand further from the north moves in to take
its place. With the return of south-west winds, sand is moved northward
and back onto the beaches. Due to the construction of harbour walls
however, some sand which has moved south in winter cannot be replaced in
summer. Thus there is a region on the coast where sand is moving north









6. The second groyne to the south traps only minor amounts of sand near
Beach Street as:

(a) most sand lies offshore in deeper waters beyond the reef;

(b) there is only a minor amount of north-moving sand due to the
harbour walls; and

(c) the sand moving south in winter has been forced off-shore by the
Cottesloe groyne.

As the factors affecting the Cottesloe beach are unlikely to change,
Cottesloe Council should recognise that the coast will probably continue
to erode. To limit erosion and maintain the amenity of the beaches, it
will be necessary to take action which:

(a) reduces Man's contribution to the erosion problem; and

(b) enhances natural protection.

2.5 LONG-TERM CHANGES

There is evidence throughout the West Australian coast that fluctuations in
shoreline position have taken place over past centries in response to
climatic change.

Numerous studies have been undertaken on coastline recession in the past 100
years. These indicated that a recession of 91 m had occurred between
Cottesloe and Leighton from 1885 to 1955.(14) comparison of maps prepared
in 11874 with 1947 Royal Australian Navy charts and a 1985 map of shoreline
configurations (Figure ©5) indicates that sand accretion has occurred
between North Mole and Leighton Beach, and that erosion occurred between
Cottesloe and Leighton Beaches. It is understood that if the coastline was
naturally receding without any sand replenishment from outside the area,
further recession would occur in all areas in the future.

2.6 HUMAN
2.6.1 HISTORY

The site of Perth was discovered by Europeans in 1697 by the Dutch navigator
Willem de Vlamingh.

The following extract from "HISTORIES GENE E ?ES VOYAGES" (PREVOST)
describes the discovery 15

Isle Rottnest: On 25 December, they sighted New Holland 29 December, 1696
at 31958' and Longitude 130°18'. Four
days afterwards they were in the shelter
of Rottenest Island (Rat's Nest) 8!
further north and 3°7' further east. They
took on supplies of firewood which was

1697 there in abundance. On 5 January 1697,

New Holland: Vlamingh landed on the shores of New
Holland with ninety-eight armed men, they
first walked eastward without finding
anything that could serve for food, but

11



they saw a few big trees from which
trickled a kind of lac or gum, and some
little parrots which were very wild.
After walking for about three hours, they
came to a lagoon of brackish water where
they noticed in the sand several
footprints of men and children, without
however meeting anyone. The next morning, 6 January, 1697
they separated into three groups to
inspect the country, to the south, to the
north and to the east for a distance of
one league from the spot where they had
spent the night. All their investigations
led only to the discovery of a few
overturned huts, but no fresh water; vyet
when they dug a well, they found fairly
good water. On their return, they noticed Fresh water well
that the water in the lake had dropped
more than a foot, which led them to the
conclusion that it must have access to
the sea. Indeed, they were speedily
convinced of this, by the sight of a
canal in the south, where they had

Black Swans: brought their boats in, they found some
black swans of which they took four, two
of which were brought alive to Batavia,
and a lot of fish. The days following did
not produce any great discoveries,
although they went up this lagoon or salt
water river, up to ten or twelve leagues 30~-36 miles
inland. An exact observation showed them
to be at 31°943' south. A big reef
dominates here for the extent of a
league, at half that distance from the
shore. They found another, strewn with
points of rock at 30°17'. 13' further
south, the compass varied to the north-
west by 9921'.

(Translation from original French text by courtesy of Dr V A SUMMERS, OBE,
MA, DUP)

Original volumes printed in 1758 and held in the Battye Library, Perth.

On the 5 January 1974, the 275th anniversary of the landing of Willem de
Vlamingh, citizens of Western Australia dedicated a Memorial to commemorate
the landing near the junction of Marine Parade and Curtin Avenue.

This is now known as the Viamingh Memorial.

In 1801 the French surveyor Lt Commander Milhuis from the ship
"Naturaliste", completed the first survey of Garden and Carnac Islands. A
granite memorial was donated by Cottesloe's 150th Committee to recognise the
part played by the French in the founding of the Swan Colony.

2.6.2 POPULATION GROWTH

The Town of Cottesloe's population was 6 750 in 1981,

12







































. maintain public access to the coast; and
preserve selected areas for landscape and views.

4.6 AMERICA'S CUP

The America's Cup Yacht Race will be held off the Perth coast during early
1987. As a direct result of this race there will be increased pressure on
the coast, including Cottesloe: both in terms of increased boating activity,
increased demand in beach front accommodation, and general overall increase
in tourism activity.

The Cottesloe Council has prepared the following expenditure proposals in
relation to the forthcoming event (Table 3).

Table 3. List of projects and their associated values

Cottesloe Foreshore Reticulation I $275 000
Sun Shelters and Seats for Foreshore : 48 000
Surfacing Car Park "Van Eileen Area" ; 13 500
Litter Control : 10 000
Transport Facilities - Bus Shelters ; 5 200
Parking and Crowd Control -~ Temporary Rangers : 12 500
Upgrading Beach Changeroom Facilities - |
Floor Tiling | 11 700
Upgrading Children's Wading Pool : 21 000
|

5. CONCEPT LOCAL MANAGEMENT PLAN
Proposed management recommendations are shown on Figures 6-12.

The purpose of management planning is to achieve a systematic and
coordinated approach to planning, management and development that considers
the natural environment together with human uses and needs.

The America's Cup event will undoubtedly increase pressure on Cottesloe
Beach as a result of the increased activity of hotels, restaurants and
rented accommodation.

To cater for these demands, it is important to identify coastal resources
which are experiencing increasing pressure along Cottesloe beach.

The process involves consideration of the area's natural resources, its
capacity to support particular uses, and recognising the potential impact of
natural processes on proposed and existing developments.

5.1 OPPORTUNITIES, CONSTRAINTS AND RECOMMENDATIONS

The four Kkilometres of Cottesloe Beach have a variety of resources which
offer opportunities for human needs.

25



Opportunities:
Sandy beaches with easy access and a safe swimming areas
Good surfing areas
Good beach fishing
Close to facilities

A sound management structure based on the Town of Cottesloe and
government authorities.

Constraints and Recommendations:
The beach is subject to erosion.

To minimise this process, preserve the beach environment and amenity the
following general recommendations should be considered:

sand replenishment techniques should be employed on Cottesloe beach
if required after storms;

further development of facilities should not be considered on Beach
Reserves;

protection of all foredune areas through fencing, formal path networks
and revegetation;

public education programmes at schools and surf life saving clubs
concerning the protection of the coastal environment; and

new sea walls and solid steps should not be constructed where waves can
damage them.

COASTAL DEVELOPMENTS

(94}
no

5.2.1 ROADS

An investigation of improvements to north-south access through the
Swanbourne-Cottesloe area was conducted in 1976.(19) The report recommended
a north-south connection for West Coast Highway going via Curtin Avenue,
which will mean Marine Parade will become a no-through road.

5.2.2 CAR PARKS

Sealing of the small but well situated "Van Eilleen" carpark is recommended.
This will provide a stable surface for vehicles and improve the amenity of
this area.

5.2.3 ACCESS

The construction of concrete steps in areas where there is no limestone
outcrop, eg Deane Street (Photograph 10) is not recommended.

During winter, storm waves may wash away the sand which has accummulated
during summer. Generally, hard constructions disturb the natural beach cycle
and there is little opportunity for the foredunes to develop in such areas.
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Where more than one sign is required on any particular section of the beach,
they should be concentrated at one location if practicable. For example,
signs prohibiting dogs, vehicles, surfboards and nude bathing could be
mounted on a common backboard at the top of each access path. Their visual
impact would be minimal if they were located below the fence top.

The beach between Beach Street and Mudurup Rocks needs to be better defined
and appropriate signs are recommended similar to those existing. The surfing
area of Mudurup Rocks has a natural boundary from the north, but from the
south a sign "SURFBOARDS" opposite the car park at Beach Street is
recommended.

5.3 COMPETING BEACH USES

The present beach zoning at Cottesloe (see Section 4.3) is recommended, with
the exception of the dogs' exercise beach, north from Grant Street.

Further, the beach, the two boat launching areas, and the surfing area need
to be more clearly defined, as mentioned in Section 4.3.

The boundaries for the new defined beaches are as follows:

. Passive recreation and surfing beach - north from groyne at Beach Street
to Mudurup Rocks

Boat launching areas - north from groyne at Beach Street (about 30 m
wide); and

- near Warton Street (about 30 m wide).

The need for two existing dog beaches seems to be questionable. A survey
carried out by geographers from the University of Western Australia
indicated that the total number of people exercising dogs on any week day or
on any weekend day is low. A recreational survey, which would find out what
other beach uses people would like to have available in the area, is
suggested.

A designated nude beach for Cottesloe does not appear to be necessary due to
the close proximity of the Swanbourne nude beach.

6. COST

Estimated cost of board and chain pathway (improved version) per metre:
materials only

11 pieces rough sawn jarrah timber $3.21 per length $35.31
1.5 x 75 mm x 50 mm
2 m chain (6 mm galvanised) $5.25/m 10.50
2 pine posts 0.5 x 175 - 200 mm diam $4 .00 each 8.00
22 x (125 mm head) bolts $50/100 11.00
Total $64.81/m
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Approximately 11.1 m of such board and chain pathway is required to replace
the old steps or build new ones.

Estimated cost of fence (including labour)

2000 m post and rail fence $8.25/m $16 500
110 m post and wire fence $4.00/m 440
Total $16 940

The cost of soilfill and rockfill to provide new steps at the surfing area
south from Mudurup Rocks is not included.

7. CONCLUSION
Future management of the Cottesloe Beach area should be considered in terms
of limiting beach erosion. A continuous monitoring and management programme

will be necessary to reduce people's cantribution to the erosion problem.

Only under such circumstances will Cottesloe beach continue to exist to
serve people in the future.
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APPENDIX 1

BOARD AND CHAIN PATHWAY (IMPROVED VERSION)

Chain anchored to post

Chain left unattached © Mm galvanised chain

at bottom of slope

by 200 mm coach bolts

AN

0.5mx 175 mm
- 200 mm diameter
treated pine posts

125 mm cup head bolts,
nuts & washers

o 900°

0

1.5 miong x 75 mm x 50 mm
rough sawn jarrah timber

Appendix 1 Board and chain pathway (improved version)
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APPENDIX 2

POST AND RAIL FENCE

Treated pine rail

20 cm x 10 mm galvanised .
cup head bolt nuts & 4.2 m long 100 mm to 125 mm diam.
washers sunk into
post & rail \
— A ag——
p— o —t———]
n— X

E Treated pine post {

o 2.4 m long 100 mm to 125 mm diam.

o

&

Intermediate
End post e— post

View of joint from above

Appendix 2 Post and rail fence
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APPENDIX 3

POST AND WIRE FENCE

Treated pine rail Brace minimum ' ‘

2.4 m long 100 mm 2 complete strands 4mm galvanised wire )
to 125 mm diam. 4 mm wire A\ intermediate post
T . 2:3’ / /\

£ = 1 ,

£ 300 mm e

o white plastic

8 garden hose

— / J(

E B T A BER gt e “&u BEHA N

E . Ireated pine post 2.4 m long

8 100 mm to 125 mm diam.

Q)

.

»mm

\\*__ /

Ainny e b 43 S R PR ol
OIS S S R e &
S S SRR

Intermediate strainer
every 100-140m

Appendix 3 Post and wire fence
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