Government of Western Australia
Department of Water

Vasse Wonnerup
Wetlands and
Geographe Bay

water quality improvement plan

VASSE WONNERUP

Wetland © Intarnational Impartance

-
- ” -'_‘|.dl.lu = =
- e

e
-é?.-_*‘ . Ramsar Convention
ok i; s

Looking after all our water needs

March 2010






Vasse Wonnerup Wetlands
and Geographe Bay

water quality
Improvement plan

Looking after all our water needs

Department of Water
March 2010



Department of Water

168 St Georges Terrace

Perth Western Australia 6000
Telephone +61 8 6364 7600
Facsimile  +61 8 6364 7601
www.water.wa.gov.au

© Government of Western Australia 2010
March 2010

This work is copyright. You may download, display, print and reproduce

this material in unaltered form only (retaining this notice) for your personal, non-
commercial use or use within your organisation. Apart from any use as permitted
under the Copyright Act 1968, all other rights are reserved. Requests and inquiries
concerning reproduction and rights should be addressed to the Department of Water.

ISBN 978-1-921675-94-2 (print)
ISBN 978-1-921675-95-9 (online)

This document has been published by the Department of Water. Any representation,
statement, opinion or advice expressed or implied in this publication is made in good
faith and on the basis that the Department of Water and its employees are not liable
for any damage or loss whatsoever which may occur as a result of action taken or not
taken, as the case may be in respect of any representation, statement, opinion or
advice referred to herein. Professional advice should be obtained before applying the
information contained in this document to particular circumstances.

For more information about this report, contact:
The District Manager

Department of Water Geo-Capes District Office
Busselton WA

Front cover photo Vasse Wonnerup Wetlands courtesy Bernie Masters



A water quality improvement plan for the Vasse Wonnerup Wetlands and Geographe Bay

Acknowledgements

The Department of Water would like to thank the following people and organisations
for contributing to this plan:

the Australian Government’s Coastal Catchments Initiative for co-funding the
plan’s development (with the Department of Water)

the Geographe Catchment Council and the Australian Government’s Department
of the Environment, Water, Heritage and the Arts for their partnership role in the
plan’s preparation

Kirrily White and lliya Hastings trading as Naturaliste Environmental Services for
writing the plan (with project management support from the Department of Water)

Joel Hall from the Department of Water for preparing all maps and selected figures
in the plan

the technical project management team who supported the plan’s development,
including the following individuals:

Bev Thurlow Department of Water

Kath Lynch Department of Water

Joel Hall Department of Water

Barry Oates Geographe Catchment Council
Joanna Hughes-Dit-Ciles South West Catchments Council
Rob Summers Department of Agriculture and Food
Nardia Keipert Department of Agriculture and Food
Don Bennett Department of Agriculture and Food
Shelley Shepherd Essential Environmental Services

the steering committee of government and community organisations who guided
the plan throughout its development including:

Department of Water

Department of Agriculture and Food

Department for Planning and Infrastructure

Department of Environment and Conservation

Water Corporation

Geographe Catchment Council

South West Catchments Council

Department of the Environment, Water, Heritage and the Arts

GeoCatch

Department of Water iii



A water quality improvement plan for the Vasse Wonnerup Wetlands and Geographe Bay

Foreword

The Water quality improvement plan for the Vasse
Wonnerup Wetlands and Geographe Bay is the
culmination of four years of data collection, modelling and
collation of best available science. The plan has been
developed around the many factors affecting water quality
in the Vasse Wonnerup and Geographe Bay, including
urban, agricultural and horticultural land uses, with
decision support systems and predictive modelling forming
the basis of the plans targets and recommendations.

The main purpose of this plan is to protect the
internationally recognised Vasse Wonnerup Wetlands and
Geographe Bay from nutrient pollution both now and into
the future. The recommended management measures
have been developed to alleviate and prevent symptoms of
/A nutrient pollution such as sudden mass fish deaths,
bIooms of tOXIC algae and macroalgae, nuisance odours and mosquitoes, and loss of
biodiversity. We face many challenges in addressing these issues, given that Geographe
Bay and the Vasse Wonnerup Wetlands sit within a catchment experiencing one of the
highest rates of population growth in Australia.

Computer models underpinned by sound science forecast the potential impact of climate
and land-use change in the catchment over a 20-year period. These sophisticated models
have also enabled the prioritising and selecting of management measures on the basis of
their expected nutrient-reduction performance, value for money and suitability for specific
geographic areas.

We have endeavoured to find the right balance between land use activities in the
catchment and protection of the environmental systems. Improving how we manage water
will be needed across all sectors — from urbanisation through to broad acre dairying and
beef farming.

The plan builds on the work of the local community over the past two decades to manage
its natural resources and this work underpins the implementation strategy.

o

Kim Taylor,
Director General
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Executive summary

The long-term protection of two highly valued ecosystems — the Vasse Wonnerup
Wetlands' and Geographe Bay — has motivated the development of this water quality
improvement plan. Land-use changes as a result of urbanisation and more intensive
agriculture in the south-west region have resulted in large loads of nutrients being
discharged into the wetlands and bay. Without management intervention, this pollution
is predicted to significantly increase over the next 20 years. Thus the purpose of this
plan is to guide management strategies to reduce the total nitrogen and phosphorus
loads being delivered to these important ecosystems.

The Vasse Wonnerup Wetlands provide habitat for thousands of waterbirds every year
and are included on a list of wetlands of international importance under the Ramsar
Convention on Wetlands. The wetlands have experienced severe nutrient problems
for many years including sudden mass fish deaths, blooms of macroalgae, toxic
phytoplankton, nuisance odour and mosquito problems. Geographe Bay supports
extensive and diverse seagrass meadows that provide vital habitat for many fish and
other marine fauna. It is also highly valued as a recreational resource and sits within a
proposed marine park area. Because seagrasses are known to be sensitive to the
impacts of elevated nutrients, a ‘watching brief? is being maintained on Geographe
Bay’s seagrass ecosystem.

This plan brings together the best-available scientific knowledge about the current
water quality status of Vasse Wonnerup Wetlands, Geographe Bay and their
waterways for the purposes of nutrient management planning. Water quality modelling
tools developed by the Department of Water are used to provide a breakdown of each
catchment’s nutrient sources and to identify how much nutrient reduction is required to
prevent or alleviate water quality problems in each system. This modelling has
established nutrient-load reduction targets for each catchment (shown on the next
page) expressed as the required reduction in tonnes per year, and as the required
percentage reduction of the current nutrient loads. These are ambitious targets that
will require a concerted and cooperative effort if they are to be achieved.

! Scientists often use the term ‘system’ to describe wetlands — in this case, the Vasse Wonnerup Wetland system.
This is to recognise their complexity; for example, the Vasse Wonnerup Wetland system is comprised of the
Vasse and Wonnerup estuaries and their exit channels; the Wonnerup Inlet; and the seasonal connection
between the two estuaries known as Malbup Creek. However, for the purposes of brevity, this report will refer
to the Vasse Wonnerup Wetlands without the word ‘system’.

2The University of Western Australia has undertaken a two-year study of the distribution patterns of seagrass,
epiphytes, fish, invertebrates and water quality in Geographe Bay. This study will enable changes in these
variables to be monitored over time (Westera et al. 2007).

Department of Water ix
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Loads and targets Vasse Wonnerup Geographe Bay
Wetlands
Total phosphorus
Current load (tonnes/yr) 15.6 53.4
Long-term reduction targets (reduce by x tonnes/yr) 6.4 20.0
Long-term reduction targets (% of current load) 41% 38%
Interim 10-yr reduction targets (reduce by x tonnes/yr) 3.7 10.3
Interim 10-yr reduction targets (% of current load) 23% 19%
Total nitrogen
Current load (tonnes/yr) 133.7 409.2
Long-term reduction targets (reduce by x tonnes/yr) 73.8 177.4
Long-term reduction targets (% of current load) 55% 43%
Interim 10-yr reduction targets (reduce by x tonnes/yr) 48.7 124.9
Interim 10-yr reduction targets (% of current load) 36% 30%

Water quality modelling techniques have calculated that the vast majority of current
phosphorus and nitrogen loads from both catchments are derived from diffuse
agricultural sources. Of these sources, broadacre grazing for beef and dairy cattle are
dominant. Point sources such as dairy effluent, wastewater treatment plants and
septic tanks also make significant contributions in some subcatchments. In terms of
future nutrient loads, urban expansion is predicted to be the main contributor to large
increases in both phosphorus and nitrogen. These predictions have confirmed that
remedial nutrient management is required in the rural catchment to tackle current
loads, while action to prevent further increases must focus on urban expansion.
Meeting targets will, however, require a comprehensive and prioritised program of
action to address all sources. To this end, the plan outlines 18 recommended
management measures as follows:

e Managing diffuse agricultural nutrients:
1 improving fertiliser management throughout the catchment
2 implementing riparian management and stock control on streams and drains
3 using soil amendments on sandy soils
4 using perennial pastures in suitable locations and situations.
e Managing point-source agricultural nutrients:
5 improving effluent management at dairy sheds and feedlots.
e Managing diffuse nutrients from the urban landscape:
6 reducing nutrient use and export risk in urban areas
7 ensuring new urban developments incorporate water sensitive urban design

8 achieving no net increase or a net reduction in nutrient loads from large new
urban developments

9 undertaking strategic retrofitting of water sensitive urban design in existing
urban areas.

X Department of Water
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e Managing urban point sources:

10 achieving no net increase in nutrient loads from wastewater treatment plants in
recovery catchments

11 developing solutions to large nutrient loads delivered by septic systems in
specific reporting catchments.

¢ Managing environmental flows:

12 implementing surveys and flow management assessments for the Carbunup
and Capel rivers

13 integrating management of environmental flows with water quality management
objectives.

¢ Filling gaps in research and development:
14 understanding nutrient dynamics in the Vasse Wonnerup Wetlands
15 understanding the ecological impacts of high nutrient loads in Geographe Bay
16 understanding groundwater sources of nutrients
17 developing and evaluating best-management practices (BMPs) for nutrients
18 undertaking extensive and ongoing monitoring and modelling in the catchment.

The plan supports these management measures by providing detailed guidance on
their benefits, current uptake and barriers to adoption, as well as advice to aid
implementation. The plan’s implementation strategy details the actions required under
each management measure, who is responsible for implementing the measure and,
where possible, the associated capital costs. Specific recommendations for individual
reporting catchments (subcatchments) have also been included to ensure the plan is
relevant to small-scale catchment groups and projects.

The Vasse Wonnerup Wetlands and Geographe Bay are two of the most significant
and valuable natural resources in the south-west region. Protecting them from the
impacts of nutrient pollution is a high priority, yet this will require a substantial effort by
governments, industry and the community for many years to come. Of utmost
importance is achieving the right balance between protecting the bay and wetlands
and facilitating continued agricultural production and further urban growth in the
catchment.

Department of Water Xi
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1 Introduction

1.1 The need for a water quality improvement plan

The Vasse Wonnerup Wetlands and Geographe Bay have outstanding ecological,
social and cultural values. The wetlands provide habitat for thousands of waterbirds
every year and, as a result, are included on a list of wetlands of international
importance under the Ramsar Convention on Wetlands. Geographe Bay supports
extensive seagrass meadows that serve important ecological functions, while an array
of marine life makes use of the sheltered embayment. The bay is highly valued and
used extensively for recreation by the local community and visitors to the area. The
protection and management of these two systems is of utmost priority for the
Geographe catchment.

The Vasse Wonnerup Wetlands and the catchment waterways have experienced
severe water quality problems for many years. These problems have included regular
blooms of toxic algae, sudden mass fish deaths, reduced recreational opportunities
and unpleasant odours resulting from the decomposition of algae and exposure of
anoxic sediments. Limited flushing opportunities arising from the installation of
floodgates at the mouth of the estuaries is likely to have increased the susceptibility of
this system to nutrients. Thousands of waterbirds have continued to use the Vasse
Wonnerup Wetlands each year despite severe nutrient enrichment, but there is
concern that further increases in nutrient loads may alter the waterbirds’ food sources.
Managing the levels of nutrients that enter the wetlands from catchment sources will
not only minimise risks to waterbirds, but also help to mitigate nuisance water quality
problems in the area.

The nutrients flowing into Geographe Bay may be putting its seagrass meadows at
risk: seagrass systems are known to be sensitive to eutrophication and can be slow to
recover once damage has occurred. Large areas of seagrass have been lost from
other marine embayments and estuaries in Western Australia as a result of nutrient
enrichment (Cambridge & McComb 1984). Scientists’ current understanding of the
critical nutrient-threshold levels in seagrass meadows is limited, yet on a global scale
sedimentation and nutrient enrichment are regarded as the greatest threats to
seagrass ecosystems (Spalding et al. 2003). To help improve knowledge in this area,
the University of Western Australia is maintaining a watching brief on nutrients flowing
into Geographe Bay.

Without management, the nutrient load to Geographe Bay and the Vasse Wonnerup
Wetlands is likely to continue to increase as a result of urban expansion and the
intensification of agricultural industries. The catchment’s population growth rate is one
of the highest in Australia (ABS 2006). This growth is fuelling rapid urban expansion of
the Busselton, Dunsborough and Capel town sites into surrounding agricultural areas.
Recent surveys of urban nutrient use have demonstrated that nutrient loads from
urban areas can be much greater than those from agricultural grazing land — due to
the large quantities of fertilisers added to home gardens (Kitsios & Kelsey 2008). In

Department of Water 1
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recent times, agricultural industries have needed to increase productivity to maintain
viability. This has led to higher nutrient exports from the catchment, in line with other
rural areas on the Swan coastal plain. As nutrient exports continue to increase from
both urban and agricultural sources, improvements in the management of nutrients will
become more critical for the protection of Geographe Bay and the Vasse Wonnerup
Wetlands.

In recognition of the values and issues described above, the Australian Government
identified the Geographe catchment as a national nutrient hotspot in June 2006. The
hotspot includes the Vasse Wonnerup Wetlands and southern Geographe Bay
catchments. This plan refers to these combined areas as the Geographe catchment.
Funding to develop a water quality improvement plan for the area was allocated under
the Australian Government’s Coastal Catchments Initiative. This resulting plan is a
culmination of three years of cooperative government effort.

1.2 Overview and aims

This water quality improvement plan provides a strategic approach to reducing
nutrients in the Vasse Wonnerup Wetlands and Geographe Bay. The management
practices described in the plan have been selected for the local area using scientific
models and decision-support tools based on current knowledge and data. The plan’s
aim is to provide clear and achievable advice about the best-possible mix of
management tools to meet reduction targets for total nitrogen and total phosphorus
loads from the catchment over the next 10 years and in the longer term.

1.3 Approach and supporting projects

The plan’s development has been supported by four interim projects, each of which
contributed important information to the final plan. Each project provided valuable
long-term tools for nutrient management in their own right (Figure 1). The four interim
projects were as follows:

1 Agricultural best-management practices by the Department of Agriculture
and Food. This project developed, trialled and monitored a series of agricultural
best-management practices across the Swan coastal plain to assess the rates of
nutrient reduction achieved by different techniques.

2 Predictive water quality modelling by the Department of Water.
This project:

— developed a model of the water quality and hydrology of the Geographe
catchment

— implemented a comprehensive water quality monitoring program for the
Geographe catchment that was used to improve the model’s calibration and
can be used in the future to track progress towards meeting this water
quality improvement plan’s targets

— calculated the nutrient-load reduction targets for each reporting catchment
that were used in this plan and by the decision-support system described
below.
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The predictive water quality model is explained in more detail in Appendix A.

3 Decision-support system by the Department of Agriculture and Food.
This project developed computer-based decision-support tools to evaluate the net
cost and nutrient reduction of different scenarios of land management interventions
on a catchment, subcatchment and farm scale. The decision-support system is
explained in more detail in Appendix B.

4 A framework for implementing water sensitive urban design.
This project was undertaken by the Western Australian Local Government
Association, Department for Planning and Infrastructure, and the Department of
Water. It achieved the following:

a. developed a statutory water sensitive urban design framework: Better
urban water management

b. finalised the Stormwater management guidelines for water sensitive
urban design

c. calibrated urban design modelling tools for water quality protection

d. incorporated model (standard) planning provisions and policy into town
planning schemes to improve the implementation of water sensitive
urban design in new developments

e. developed and implemented a water sensitive urban design capacity-
building program for local government and industry.

Further information about the Better urban water management framework and
the supporting components listed above are presented in Appendix C.
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Figure 1: Components of the Vasse Geographe Coastal Catchments Initiative
program.

1.4 The framework for marine and estuarine water

quality protection

This water quality improvement plan has been developed in accordance with the
Framework for marine and estuarine water quality protection, which was developed as
a nationally consistent approach to protecting the marine environment from the effects
of land-based pollution.

The framework includes identification of:

the environmental values of the coastal water in question
the catchment that discharges to that coastal water

the water quality issues (e.g. algal blooms, sedimentation, high coliform
concentrations causing beach closures) and subsequent water quality objectives

the total maximum load of pollutant/s to be achieved to attain and maintain the
water quality objectives

the allocation of the total maximum load of pollutant/s to diffuse and point sources
of pollution

the river flow objectives to protect identified environmental values, having regard
for matters such as natural low flows, flow variability, floodplain inundation,
interactions with water quality and the maintenance of estuarine processes and
habitats

management measures, timelines and costs in implementing the plan
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e the grounds for a ‘reasonable assurance’ from jurisdictions to provide security for
investments to achieve the specified pollutant-load reduction and environmental
flow targets.

1.5 Reporting catchments

This water quality improvement plan provides information about nutrient sources,
nutrient targets and recommended management approaches for the Geographe
catchment. Much of this information has been presented on a subcatchment basis to
aid the implementation of local-level projects. Subcatchments within the plan reflect
the catchment areas of the major waterways. These are referred to as ‘reporting
catchments’ in the plan because it is envisaged that each will be monitored individually
over time and progress reported against their own specific targets. This approach will
enable management information and recommendations for each area to be tailored for
use by state government agencies, small-scale catchment or community groups, Land
Conservation District Committees, agricultural user groups and local-government
planning staff alike. Figure 2 illustrates the location of these reporting catchments.
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Reporting subcatchment names:

1 - Jingarmup Brook
2 - Dunsborough

3 - Toby Inlet

4 - Annie Brook

5 - Carbunup River

6 - Buayanyup River
7 - Vasse Diversion Drain
8 - Lower Vasse River
9 - Sabina River

10 - Abba River

11 - Ludlow River

12 - Capel River

13 - Gynudup Brook
14 - Five Mile Creek

Australian Government

Government of Western Australia
Department of Water

Disclaimer: While the Department of Water has made all respansible
efforts o ensure the accuarcy of this data, the Department accepts
no responsibility for any inaccuracies and persons relying on this data
do 50 at their own risk

Figure 2: Reporting catchments of the Geographe catchment.
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1.6 Stakeholder engagement process

Engagement with organisations likely to undertake nutrient management initiatives in
the catchment began early in the plan’s development phase. A steering committee of
government agencies and natural resource management organisations was formed —
many members of which were also part of the Swan Canning water quality
improvement plan’s steering committee. Joint meetings were therefore held to
maximise efficiency and to help integrate nutrient management initiatives across the
Swan coastal plain.

The following organisations were represented on this water quality improvement plan’s
steering committee:

Geographe Catchment Council

South West Catchments Council

Department of Water

Department of Agriculture and Food

Department for Planning and Infrastructure
Department of Environment and Conservation
Western Australian Local Government Association
Water Corporation

Shire of Busselton.
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2 Catchment characteristics

2.1 Location and landscape

The Geographe catchment occupies an area of approximately 2000 km? between
Bunbury and Cape Naturaliste in Western Australia. The catchment is bounded by the
Darling Range, the Whicher Range and the Leeuwin-Naturaliste Ridge. Below these
ridges lies the southern-most part of the Swan coastal plain extending south and west
to Dunsborough. The coastal plain is characterised by predominantly sandy-loam
surfaced soils as well as poorly drained flats and palusplain wetlands. It has been
extensively cleared and developed for agriculture and is becoming more urbanised.
The ranges and ridges around the coastal plain retain a larger area of native
vegetation, of which a significant proportion has been protected within areas of
national park and state forest. These higher areas also contain gravelly and loamy
soils and therefore have a better nutrient-retention capacity than much of the coastal
plain.

The shires of Busselton and Capel cover much of the catchment’s land area, though
very small portions of the Donnybrook—Balingup and Augusta—Margaret River shires
are also included.

2.2 Historical and current land use and demography

French explorers were the first-recorded European visitors to Geographe Bay aboard
the ships Naturaliste and Geographe in 1801. Agriculture and settlement began in the
1830s when settlers such as the Molloy, Bussell and Layman families established
farms in the Vasse River area, while the Chapman family settled the Bunker Bay area.
These settlers grew wheat, barley and oats and raised livestock such as sheep, pigs
and cattle. They began exporting as early as 1858. Inshore and estuarine fishing
became important local industries and whaling began from 1846 to 1872, with
operations based at Castle Bay near Dunsborough. Whalers traded supplies with local
settlers and helped stimulate the Busselton town site’s development. During the same
period the timber industry was established and a mill built at Quindalup. The industry
boomed when port facilities became available after the Busselton Jetty was
constructed in 1864, and this supported steady population growth in the area through
to the early 1920s.

The area’s dairy industry began in the 1920s and 1930s when the British and Western
Australian governments jointly formed the Group Settlement Scheme (WAPC 1998).
The scheme failed to instigate the expected population growth in the area, mainly due
to the settlers’ inexperience and the economic hardships of 1930s depression. Despite
these failings, the scheme opened up land for further agricultural development through
land clearing and the extensive drainage works undertaken in coastal areas (WAPC
1998). Today agriculture still dominates the catchment’s land area, with dairy and beef
grazing the most widespread and intensifying (Figure 3). Viticulture has expanded in
the western part of the catchment while production horticulture such as potato growing
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is also undertaken in these areas. Sheep and horses are grazed in many parts of the
catchment. While the dairy industry struggled in the early years, milk now provides the
highest ‘gross value of agricultural product’ in the Shire of Busselton, followed by
viticulture (Shire of Busselton 2007).
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Figure 3: 2005 land use in the Geographe catchment®.

8 Categories used in this land-use map have been extensively summarised. For a full list of the land-use categories
from the original data source, see Appendix G.
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From the mid-1960s urban expansion and infrastructure changes became more
dominant than changes brought about by primary production. Resource development
projects increased in the region, including mineral-sands mining near Capel. Tourism
expanded in the coastal areas, which led to a trend of increasing population that has
heightened over the past few decades. Current urban areas within the catchment
include the Busselton, Dunsborough and Capel town sites; the western portions of
Boyanup; and the Eagle Bay, Peppermint Beach and Carbunup River hamlets. The
Port Geographe canal development near Wonnerup directly borders the Vasse
Estuary. The Vasse village near Busselton is growing, while in the catchment’s
northern extremity, the Dalyellup estate represents a southern expansion of the
Bunbury urban area. Rural-residential lifestyle lots have developed around the
Dunsborough and Busselton town sites and also occur at Gelorup and Stratham in the
catchment’s north. Urban land use is changing at the greatest rate, although
agriculture and tourism remain economically important and agriculture still dominates
the catchment’s physical space.

Economic prosperity in the state, combined with a strong local tourism industry and
the area’s popularity as a ‘sea change’ location, has led to substantial population
growth in the catchment in recent years. Both the Capel and Busselton shires are
experiencing growth well above the state average and are among the fastest-growing
rural shires in Australia. Population projections for both shires illustrate the magnitude
of the expected growth (Figures 4 and 5). Most of the projected growth for the Capel
shire will occur within the Geographe catchment from expansions of the Capel and
Boyanup town sites and southern extensions of the Dalyellup estate (lliya Hastings,
Shire of Capel, pers. comm.)

Shire of Busselton
Permanent Resident Population Estimates

Current and projected population growth

1986-2031 Shire of Capel 1991—2031
20000
55000 - 18000
50000 —e=se3 , 16000 //
45000 e shie / < 14000 e
=S/ APC 2005 / .2 12000 /
40000 =
5 / 3 10000
= 35000 A 3
g o 8000 J
2 30000 S 6000 | et
& 25000 4000

15000 / 0

10000 - 1991 1996 2001 2006 2010 2015 2021 2031

1986 1991 1996 2001 2006 2011 2016 2021 2026 2031

Year

Figure 4: Current and projected population Figure 5: Current and projected population

growth for the Shire of Busselton (Shire of  growth for the Shire of Capel (ABS 2006).
Busselton 2007).
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2.3 Hydrology

Geographe Bay receives ephemeral surface flow from 16 waterways that dissect the
catchment (Figure 6). Of these, only the Lower Vasse, Lower Sabina, Abba and
Ludlow rivers drain into the Vasse Wonnerup Wetlands before discharging through the
Wonnerup Inlet into Geographe Bay. A network of seasonal streams flow into the
Toby Inlet before draining into the bay. All other waterways flow directly into
Geographe Bay either through their natural outlets or artificially constructed drains,
with the exception of Gynudup Brook and Tren Creek, which flow first to the Capel
River.

European settlement has seen many changes to the catchment’s hydrology. Before
these changes occurred, very few waterways flowed directly into Geographe Bay.
They instead flowed first into an extensive chain of wetlands stretching along the coast
that emptied into the Vasse or Wonnerup estuaries (Lane et al. 1997). Hydrological
change in the catchment started as early as the 1880s when the Capel River was
diverted from the Wonnerup Inlet into Geographe Bay through the Higgins Cut. From
this time until the 1950s, a series of hydrological alterations were made, with drainage
works escalating during the 1920s and again in the 1950s (WRM 2007). These works
included the construction of floodgates to prevent saltwater incursion, a network of
small drains to remove water from farmland, and a series of large arterial drains and
river diversions to discharge surface flow directly to Geographe Bay (English 1994).
These changes enabled farming of coastal areas that were previously inundated
during winter, reduced saltwater incursion into pasture that bordered the estuaries,
and protected the growing town of Busselton from flooding — thereby allowing it to
expand into floodplain areas. However, these works also resulted in removal of the
nutrient settlement and filtration functions once served by coastal wetlands, an
increase in the velocity of water transport, reduced flushing of estuarine systems and
increased sedimentation. Geographe Bay and the Vasse Wonnerup Wetlands now
receive large loads of nutrient-laden flow delivered by the waterways during winter.

Geographe Bay is one of only a few sheltered north-facing marine embayments in
Western Australia and is protected from summer swells. In winter the north-westerly
swells push into the bay and reduce the overall flushing time from about 15 days to
four (Fahrner & Pattiaratchi 1995). These flushing times are slow compared with open
marine systems such as Whitfords lagoon in the Marmion Marine Park, which takes
seven to two days to flush (Fahrner & Pattiaratchi 1995); though are more rapid than
Cockburn Sound where flushing takes as long as 44 days in summer and 22 in winter
(DA Lord & Associates 2001). Since all waterways aside from the Capel River are
seasonal, nutrient loads are delivered to Geographe Bay primarily during winter, with
little or no flow occurring during summer. The Mediterranean climate combined with a
prevalence of seasonal waterways may be providing some protection to Geographe
Bay. The largest loads of nutrients are delivered only at a time when the water is cold;
there is little light within the water column to assist algal growth; and water discharged
from streams is flushed out to sea quickly, thereby dissipating and diluting over a short
time.
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The Vasse Wonnerup Wetlands are comprised of the Vasse and Wonnerup estuaries
and their exit channels; the Wonnerup Inlet; and the seasonal connection between the
two estuaries known as Malbup Creek. The Dead Water and Swan Lake are also
associated wetlands. Today only the Lower Vasse, Lower Sabina and Abba rivers flow
into the Vasse Estuary, while the Ludlow River flows into the Wonnerup Estuary.
Floodgates were installed near the mouths of the Vasse and Wonnerup estuaries
during the early 1900s to prevent flooding of the surrounding agricultural land with salt
water. These floodgates have since enabled the Busselton town site to expand into
land that was previously inundated during winter. The floodgates have also served to
maintain fresh—brackish water within the system for a longer period than would have
occurred under ‘natural’ conditions. Large areas of the wetland system dry out during
summer, though some water is retained in both estuaries that provides important
summer refuge habitat for thousands of waterbirds.

Geographe Bay also receives flow from groundwater sources. The catchment is
underlain by the Superficial aquifer, which is approximately 10 m thick. Below this lies
the Leederville aquifer, which in turn is underlain by the older and larger Yarragadee
aquifer. Both the Leederville and Yarragadee are confined aquifers that are recharged
by direct infiltration of rainfall on the Blackwood Plateau. In thickness the Leederville
aquifer varies from 50 m in the west to approximately 500 m in the east, while the
Yarragadee aquifer ranges from 600 m to 1600 m. All three of these aquifers flow
towards the coast (WAWA 1995). The Capel River is the only waterway that actually
intersects the Leederville aquifer, which is the reason it is a perennial river system. All
other waterways receive contributions only from the Superficial aquifer and surface
runoff.
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Figure 6: Surface-water hydrology of the Geographe catchment.
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3 Ecological values

3.1 Vasse Wonnerup Wetlands
Waterbirds and the Ramsar Convention

The Vasse Wonnerup Wetlands are recognised as one of the most important
waterbird habitats in Western Australia. More than 30 000 waterbirds comprising 90
different species make use of the habitat provided by the wetlands each year. These
include a range of migratory and resident species in addition to the largest breeding
colony of black swan in Western Australia (WAPC 2005). The only waterway in the
state to support larger numbers of waterbirds is the Peel Harvey Estuary, though this
is close to 13 times the size of the Vasse Wonnerup Wetlands (WRM 2007).

Many of the species recorded in surveys of the Vasse Wonnerup Wetlands have
special conservation value (WRM 2007). These include:

e 40 species with priority conservation status at a state, national or global level,
including 22 migratory waterbird species

e 61 resident Australian species, including large numbers of Australian pelican, great
egret, yellow-billed spoonbill, Eurasian coot, black-winged stilt and red-necked
avocet

e species that regularly occur in numbers greater than or equal to one per cent of the
estimated Ramsar populations (back-winged stilt, red-necked avocet, Australian
shelduck and Australasian shoveler)

e species that in some years occur in numbers greater than one per cent of the East
Asian—Australasian Flyway population (wood sandpiper, sharp-tailed sandpiper,
long-toed stint, curlew sandpiper and greenshank).

Owing to these significant waterbird values, since 1990 the Vasse Wonnerup
Wetlands have been included in a list of wetlands of international importance under
the Ramsar Convention. Australia is one of 158 countries that are contracting parties
to this international convention, which was ratified in Ramsar, Iran, in 1971. Among
other responsibilities, contracting parties are required to implement measures to
promote wetlands conservation, ensure wise use of the listed wetlands, and to protect
migratory waterbirds and their habitats.

Macrophytes such as the estuarine seagrass species Ruppia megacarpa grow
throughout both estuaries and provide an important food source for waterbirds. The
black swan, which breeds in large numbers on the wetlands, feeds directly on this
species. Maintenance of macrophyte populations within the wetlands is important to
ensure the long-term availability of feeding habitats for waterbirds.

The Vasse Wonnerup Wetlands Ramsar site currently covers approximately 1115 ha
and includes the non-freehold and seasonally inundated floodplains and marshes of
the Vasse and Wonnerup estuaries and Wonnerup Inlet. Recent extensions
encompass the lower reaches of the Sabina River, Abba River and sections of the
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Tuart Forest (Government of Western Australia 2000). An Ecological Character
Description for the wetlands (WRM 2007) — prepared as part of the Coastal
Catchments Initiative project — provides a summary of the wetlands’ ecological values
relevant to the Ramsar listing. Threatening processes affecting the wetlands and
potential thresholds for change are also identified in this document. A copy of the draft
Ecological Character Description is provided in Appendix D.

Other values

Aside from providing waterbird habitat, the Vasse Wonnerup Wetlands are also used
by a wide variety of other fauna that play an important part in the wetland ecosystem.
Twelve marine and estuarine fish species have been recorded in the wetlands, and of
these, seven species use the system as a nursery area. Black bream and mullet are
also fished commercially on a seasonal basis (WRM 2007). The western school prawn
and blue swimmer crab appear occasionally, while a wide variety of frogs and snakes
make use of the wetlands — as do long-neck tortoises and water rats.

The values of the Vasse Wonnerup Wetlands are not limited to ecological functions.
They play an important flood-protection role for the surrounding low-lying coastal
properties by providing water storage to buffer storm surges and peak river flows
(WAPC 2005). The fringing vegetation and open water areas of the wetlands also hold
important aesthetic landscape values for the town of Busselton. These values,
together with the huge number of waterbirds that visit each year, provide the site with
enormous potential for ecotourism that is unrealised as yet.

Photo 1: Scenic values of the Vasse Photo 2: Waterbirds congregating on the
Estuary. estuary.

16 Department of Water



A water quality improvement plan for the Vasse Wonnerup Wetlands and Geographe Bay

3.2 Geographe Bay
Proposed marine park

Geographe Bay is highly valued and used extensively for recreation by the local
community and visitors to the area. The sheltered waters provide a range of
opportunities such as safe boating, fishing and swimming; whale watching; and many
other water-based pursuits.

Geographe Bay is predominantly north facing and provides sheltered conditions from
the prevailing south-westerly swells for much of the year. The embayment is formed
by a broad, shallow intercontinental shelf and has a mainly sandy base overlying
limestone, of which much has been colonised by seagrass meadows. The influence of
the Leeuwin Current enables a combination of tropical and temperate fauna species to
occur. The combination of these features has created a marine embayment with an
unusually diverse combination of marine flora and fauna that is still being explored.

These values have been recognised by the bay’s inclusion in a proposed marine park
that will extend from the eastern boundary of the Busselton shire and west to Cape
Naturaliste and south to include the Cape to Cape coastline and the Hardy Inlet.

Photo 3: An aerial view of Geographe
Bay at Busselton, showing the Busselton
Jetty, Geographe Bay Yacht Club, the
outlet of the Vasse Diversion Drain, and
(in background) the Vasse Wonnerup
Wetlands (courtesy GeoCatch 1999).

Seagrass meadows

Geographe Bay supports the most extensive seagrass meadows in temperate
Western Australia (DEC 2006). Larger meadows occur in Shark Bay in the state’s
north, but these contain a range of tropical as well as temperate species. The
seagrass meadows of Geographe Bay are not only large but also highly diverse, with
10 species from the five genera Amphibolis, Posidonia, Halophila, Heterozostera and
Thalassodendron being identified (Elscott & Bancroft 1998; Walker et al. 1995). Most
of the meadows in Geographe Bay are comprised of Posidonia sinuosa but mixed
meadows of P. angustifolia, Amphibolis graffiti and A. antarctica also occur. A further
feature of note is that some seagrass species are found at unusually great depths in
Geographe Bay. Thalassodendron pachyrhizum has been found growing at 45 m,
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while Posidonia and Amphibolis species have both been recorded at 27 m (Elscott &
Bancroft 1998).

Seagrass meadows provide many important ecological functions that make them vital
components of the ecosystems of which they form a part. The leaves of seagrass
provide a refuge for fish and invertebrates, as well as a substrate for the growth of
algae — which in turn provides an important food source for many marine animals
(Orth & Van Montfrans 1983). Following annual senescence (shedding) of leaves, the
detritus formed by the leaves also provides a food source, primarily for aquatic
invertebrates. Some fish and invertebrate species also consume seagrass leaves
directly. Seagrass plants provide an important stabilising role for sediment in their
environment: Posidonia species are particularly good at this since their large
underground biomass is very resistant to wave action (Edgar 2001). Seagrass
meadows also directly help nutrient cycling by taking up nutrients through their leaves
and rhizomes, and indirectly when the algae that colonise their leaves absorb nutrients
(Short 1986).

Coral and reef habitats

Well-developed coral communities occur between Dunsborough and Cape Naturaliste
among low-relief rocky substrate. This area supports 14 species of seven genera — of
which two species are endemic to Western Australia (Elscott & Bancroft 1998). Ten of
those species are tropical and of these, five have their southern limit at Cape
Naturaliste. In addition to these natural occurrences, the Busselton Jetty has created
conditions for the colonisation of various soft coral species that would normally only
occur under rock ledges where they are protected from light.

As well as the coral communities, numerous patches of low-relief limestone reef occur
throughout Geographe Bay interspersed among the seagrass meadow (DEC 2006).
These corals and patch reefs provide important and well-used fish and invertebrate
habitat in the bay. Both the coral and reef communities have the potential to be
adversely affected by elevated nutrients should algal assemblages cause the
smothering of corals or substrate.
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Photo 4: Soft coral colonising pylons of  Photo 5: A Posidonia sinuosa seagrass

the Busselton Jetty (courtesy Annaleisha meadow growing in shallow water close to

Sullivan 2004). Dunsborough, Geographe Bay (courtesy
Kirrily White 2006).

Marine fauna

Geographe Bay supports an extensive array of marine fauna — ranging from the large
and charismatic humpback whales to highly diverse and unusual species of sponges.
A recent survey of fish in Geographe Bay using Baited Remote Underwater Video
recorded 76 species of fish from 54 genera (Westera et al. 2007). The same research
project recorded seven sea-star species and 12 ascidian species. In addition, an
incredibly diverse array of sponges was collected, with an expectation that 40 to 60
species will be identified. Marine mammals known to use the bay include the New
Zealand fur seal, which has a colony at Cape Naturaliste, and large populations of
resident bottlenose dolphins. A variety of whale species including the humpback and
southern right whale shelter their young and feed in the bay’s protected waters during
their annual southern migration in spring. The rare and endangered blue whale, the
largest living mammal on earth, also feeds in the bay during November. Many other
marine fauna species also occur in the bay including shark, octopi, squid and crabs.
Elevated nutrients have the potential to impact on a wide range of marine fauna
through disruptions to food-web linkages. Such disruptions can result from disturbance
of important habitats such as seagrass meadows and coral communities.
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