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COASTAL PLANNING IN WESTERN AUSTRALIA

In 1982 the Western Australian Government established a Coastal Management
Co-ordinating Committee (CMCC) comprising representatives from a number of
State authorities to:

- advise government about coastal management policies, legislation and
administrative arrangements;

- co-ordinate departmental activities on the coast through the exchange of
information and views, and review expenditure programmes and priorities;

~ overview the preparation and implementation of coastal management plans at
regional and local levels for various locations on the coast of W.A.

SUMMARY: DRAFT COASTAL MANAGEMENT PLAN - SHIRE OF GREENOUGH

Section 1 of this report introduces coastal planning and management in the
Greenough Shire by establishing the background, scope and aims of the report.

Section 2 identifies and describes the natural and human resources of the
Greenough coastline, including aspects of the physical environment, climate,
coastal processes, flora and fauna, marine life, human occupance and man-made
facilities. This section ends with a summary of the resources and constraints
of the Greenough environment.

Section 3 outlines the various ways that these resources are currently used or
may be used in the future.

Existing tenure, zoning and management of the study area is outlined briefly
in section 4, and this is followed by a review of the general principles of
coastal management and their significance to the Greenough coastline, in
section 5 of the report. The study area is broken down into landscape systems
which allows a more detailed description of the characteristics and
limitations of the coastline. Section 5 also recommends policies and
objectives for the coast to:

- limit use of coastal areas to activities requiring coastal locations;

- encourage and plan for appropriate uses of the coastal zone;

- protect natural systems and cultural assets.

Specific coastal management issues are then discussed in section 6 and these
are accompanied by recommendations where appropriate. Finally, section 7
describes how the plan may be implemented, identifying possible sources of
funding, approaches to land vesting and tenure, methods of policing, the need

for public education and involvement, and government agencies which may
provide assistance.
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1. INTRODUCTION
1.1 LOCATION

The Shire of Greenough surrounds the Town of Geraldton which is a major port
some 420 km north of Perth on the central west coast of Western Australia (Map
1).

1.2 BACKGROUND

The Shire of Greenough has been actively involved in the management of its
coastline over a number of years. It became apparent, however, that coastal
management could be carried out most effectively in the context of a long term
Management Plan. For this reason, the Shire took steps to employ a consultant
for a period of six months, to undertake the preparation of a plan in close
liaison with the Department of Conservation and Environment.

Work on this Draft Coastal Management Plan commenced in November 1984.
1.3 EXTENT AND PRESENT STATUS OF THE STUDY AREA

The study area, for the purpose of this Draft Management Plan, is bounded to
the north and south by the Greenough Shire boundaries, located at latitudes
28%41's and 29%04's respectively, and extends to the North West Coastal
Highway and the Brand Highway in the east (Map 1). The western boundary is
defined by the low-water mark on the Western Australian coastline but the
study will also deal with aspects of the adjacent offshore waters.

The study region contains areas of Freehold land, vacant Crown land, and Crown
and Freehold reserves, as shown in Table 1. Shire of Greenough Town Planning
Schemes Nos 4 and 1A outline the land use and zoning of the region.

1.4 PURPOSE AND AIMS OF THE PLAN

Past decisions regarding the development and use of coastal resources in
Western Australia have tended to be made without consideration to their long
term effects or the integrated development of the coastal belt as a whole.
This trend is now being reversed as people become aware of the dynamic and
fragile nature of the coastal environment and the need for more effective
management. This Draft Plan deals specifically with management of the
coastline within the Greenough Shire. The aim of the plan is to:

{

guide long term development, conservation and management of the
coastal zone;

- advise on the suitability of coastal sites for particular usés or
levels of use;

- identify possible land use conflicts within the coastal zone;

- identify potential environmental problems and recommend management
strategies;

~ identify relevant authorities or people that should participate in the
planning process or may be able to provide a management input into the
area;



- identify possible sources of financial assistance.

The appropriate siting of coastal activities will ensure that the envirvonment
is not significantly degraded and, in the long term. minimise costly manage-
ment works. If this approach is not taken it will result in a decrease in the

amenity value of coastal resources as well as higher management costs to

maintain these resources.

TABLE 1

Reserve No Area

Vested

Crown and Freehold Reserves in Study Area

Purpose

24738 23.01656 Shire of Greenough Beach Camp Resort {(with
power to lease 21 years)
891 2.0234 Leased to tenders Public Utility
34973 2.9730 Shire of Greenough Public Recreation
33927* 0.1470 Shire of Greenough Drainage
35488 2.6567 Shire of Greenough Public Recreation
35337 0.5470 Shire of Greenough Public Recreation
37728 12.4703 Minister for Water Wastewater Treatment
Resources Plant
37344 0.2583 Shire of Greenough Public Recreation
35935 11.3525 Shire of Greenough Public Recreation
35936 2.6261 Shire of Greenough Public Recreation
35937 2.3897 Shire of Greenough Public Recreation
20995 6.0703 Shire of Greenough Recreation
24420 15.2997 Shire of Greenough Camping & Recreation
28653 2.3320 Shire of Greenough Recreation and Beach
Cottages (with power
to lease 21 years)
AT7276 351.8129 Shire of Greenough Parklands
309%* 80.9371 In Trust Methodist Church and
Glebe
1088 7.4665 Shire of Greenough Water
37333 27.8200 Leased to Commonwealth
of Australia yearly Rifle Range
A8613 33.3236 Shire of Greenough Park
7298 1.4367 Shire of Greenough Camping

*Denotes freehold reserve
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2. THE GREENOUGH ENVIRONMENT
2.1 PHYSICAL ENVIRONMENT
2.1.1 Geology

The Shire of Greenough lies in the northern part of the Perth Basin. The
area is underlain by Tamala Limestone which outcrops extensively inland
from the coastal strip but may also be found outcropping in the form of
ridges or topographic highs along the coastline and offshore. Dunes of the
Quindalup Dune System (Safety Bay Sand) are present along the coastal zone
with an average east-west extent of one kilometre.

The Tamala Limestone was laid down during late Pleistocene times in the
form of a series of massive shore parallel dune ridges and swales. These
dunes subsequently underwent cementation resulting in the limestone that is
observed today.

The Safety Bay Sand was deposited as a result of rising sea level during
the Holocene Period about 6000 years ago. Dune building occurred as
submarine sand bodies were swept onshore following the sea level rise.

The rate of deposition of Holocene sand has slowed with the passage of time
with the effect that most sandy shorelines are now relatively stable or
eroding slowly.

2.1.2 Geomorphology

Coastal landforms are the result of a complex interaction between geology,
offshore coastal features, and the prevailing wind and wave conditions. The
geomorphology of the coastline between Green Head and Dongara has been descr-
ibed and mapped by Hesp and Gozzard (1983). To the north, the Greenough
coastline exhibits similar surface features and the scheme used by Hesp and
Gozzard has also been employed in this work.

Mapping was carried out through interpretation of 1:25 000 scale colour aerial
photography flown in 1978. It should be noted that regional mapping of this
kind is no substitute for detailed landform interpretation at particular
sites.

The geomorphic or landform units of the region are displayed on Map 2. These
units are described by Hesp and Gozzard and it is not proposed to reproduce
that work here, however a brief review of their characteristics is in order.

Pleistocene dune complex - These landform units represent Tamala Limestone
either near the surface and outcropping extensively (stipled) or covered by
residual sand (unstipled). Areas of Pleistocene dune complex that are found
within the Quindalup Dunes represent Tamala Limestone overlain by a veneer of
Holocene sand.

In the offshore zone the Pleistocene dune complex is present in the form of a
series of emergent to degraded submarine reef chains.

Alluvial flats - The alluvial flats are low lying areas generally coinciding
with the valley of the Greenough River. An area of alluvium east of Drummond
Cove represents the outflow of Dolbys Gully.

Parabolic dunes - The parabolic dune unit represenfs transgressive Holocene
sand sheets that have been transported by wind action and deposited on top of
the Pleistocene dune complex. Parabolic dunes are nested overlapping
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Map 2 (2) Landforms
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vegetated dune ridges and troughs. They are oriented north-socuth parallel
with the dominant wind direction.

Deflation basins - These areas are flat lying, vegetated to semi-vegetated
erosion plains bounded by both active and inactive Holocene parabolic dunes.

Foredunes - This unit is made up of prograded, shore parallel, vegetated to
semi-vegetated relict foredunes or beach ridges.

Active parabolic dunes and blowouts - Active parabolic dunes are large scale
U-shaped, unvegetated transgressive lobes. The largest of these are the South
Gates and Cape Burney drifts. Blowouts are U-shaped erosional troughs with
attached depositiocnal lobes.

Beach - These represent modern day beach deposits. Coastlines within the
Shire of Greenough can be classified into sandy and rocky beaches.
Representative cross-sections of these two beach types are shown in Figure 1
and their distribution along the Shire coastline is illustrated in Map 3.

(a) Sandy beach

Transgressive dune

Beach ridges

MSL Beach .

| | l l

Pleistocene limestone basement

(b} Rocky shoreline

Transgressive dunes

Wave cut platform

Pleistocene limesione basement

Figure 1 Typical cross sections of sandy and rocky coastlines.

sandy beach coastlines (Figure la) typically comprise a relatively wide beach
zone backed by relict foredunes (beach ridges) and transgressive parabolic
dunes. In some cases beach ridges are absent or limited to a single foredune.
This is the result of recent transgressive sand sheet activity.



Rocky shorelines {Figure 1b} are made up of exposed coastal limestone country
rock with a thin veneer of sand. In many cases prolonged wave action has
resulted in the formation of "wave cut platforms” which are flat rocky shelves
usually exposed only at low tide. Rocky shorelines are typically backed by a
variably developed rocky cliff, and transgressive parabolic dunes.

2.1.3 Soils

The coastal belt is characterised by loose, sandy calcareocus soils which
are susceptible to wind erosion particularly if the vegetation cover is
removed.

2.2 CLIMATE AND OCEANOGRAPHY
2.2.1 Climate

The Greenough region experiences a temperate climate with mild, wet winters
and hot, dry summers.

2.2.2 Winds

The windiest month is December when winds exceed 10 kph on 99% of days. July
is the least windy month with winds exceeding 10 kph on 75% of days.

During summer the winds are usually southerly to southeasterly in the morning
shifting south to southwest in the afterncon. Winter mornings bring winds
from the northeast while in the afternoon westerly winds are prevalent.

Winter gales initially bring winds from a westerly direction, shifting south
as the storm passes. Tropical cyclones can affect the coast during summer
bringing winds from any direction.

The strongest winds blow during the summer months at 20-30kph from a south to
southwesterly direction.

2.2.3 Rainfall and temperature

The region experiences an average annual rainfall of about 475 mm, 85% of
which falls between the months of May and October. On average there are 89
rainy days per year.

The average summer temperature range at Geraldton is from an 18.2°C minimum to
a 31.29C maximum while during winter it is from 9.7°C to 19.9°C.

2.2.4 Cyclones and storms é

Tropical cyclones can affect the Greenough coastline between the months of
November and April. Though rare, tropical cyclones can produce a catastrophic
combination of hurricane force winds, storm surge and very rough seas, which
has a profound effect on the coastal strip. The area is also subject to
mid-latitude storms during the winter months which bring gale force winds and
heavy rainfall.

2.2.5 Seas (waves and swell)
The prevailing swell is generated in the southern latitudes and arriveé from

the southwest. Swell waves are refracted as they pass over the continental
shelf, and reflected and diffracted as they interact with offshore reefs.



Map 3 (1) Zoning and Facilities






Map 3 (2) Zoning and Facilities






Map 3 (3) Zoning and Facilities






Map 3 (4) Zoning and Facilities






Map 3 (5) Zoning and Facilities





































































































































































































