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A management plan for Stokes Inlet

The preparation of this management plan was a co-operative effort between government
agencies, organisations and the community.

The Stokes Inlet Steering Group was responsible for overseeing the plans preparation and
the members of the group were:
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Coastal Facilitator, South Coast NRM Inc.

Owen Massenbauer Biodiversity Officer, South Coast NRM Inc.
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Ben Chuwen
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Tim Fewings

lan Hughes
Geoff Young
Klaus Tiedemann
Chris Gunby
Mieke Bourne
Frank Martin
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Paul Benson
Doc Reynolds
Alan Longbottom
Will Carmody
Ruth Kirchner

Shire of Esperance

Centre for Fish and Fisheries Research, Murdoch University
Centre for Fish and Fisheries Research, Murdoch University
Department of Fisheries: member October — February 2007
Department of Fisheries: member February — May 2007
Department of Fisheries: member from May 2007

Department of Agriculture and Food WA

Department of Agriculture and Food WA

Esperance Regional Forum / South Coast NRM Inc.

Esperance Regional Forum / South Coast NRM Inc.

Department of Environment and Conservation, Esperance District
Department of Environment and Conservation: February — May 2007
Department of Environment and Conservation: member from May 2007
Department of Water

Department of Water

Department of Indigenous Affairs

Centre for Excellence in NRM, University of Western Australia
South Coast Licensed Fishermen’s Association

Community, Traditional Owner and Esperance Shire Councillor
Community

Community

Community

Stokes Inlet Steering Group, June 2007.

Thank you to everyone who contributed to the plans preparation. It is your interest in
Stokes Inlet that made this plan possible.

The preparation of this plan was funded by the National Action Plan for Salinity and Water
Quiality through South Coast Natural Resource Management Inc.

The plans preparation was coordinated and written by Mieke Bourne with assistance from
Chris Gunby, Department of Water.
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The South Coast region's natural resource management strategy, 'Southern Prospects’,
released in 2005, highlighted the inlet as a priority for management given its high
community values. Funding was made available, a project officer appointed and in October
2006 the Stokes Inlet Steering Group met for the first time to begin preparation of a
management plan.

Stokes Inlet lies on the south coast of Western Australia, west of Esperance, and is known
as Benwenerup by the Traditional Owners.

The management plan for Stokes Inlet was prepared using available information, obtained
through a literature review and synthesis of all known environmental data. A survey of the
local community, along with visitors, was undertaken to identify the social values of the
inlet, and steering group members from key agencies and organisations helped prepare
background papers on key issues of importance, helping to draft the plan.

Key values identified for the inlet included the ease of access, fishing, camping, the beauty
of the area and its serenity. The community also considered these values were under
threat from increased use and changes in water quality.

The management plan contains 6 main strategies to enhance these values and manage
the threats. These are 1) improve water quality, 2) management of fish stocks, 3)
recommendations for access and public use, 4) protection and enhancement of cultural
and historic values, 5) protection and enhancement of plant and animal values and 6)
communication and education. Under each of these strategies are actions and
recommendations with a lead agency, time period and priority provided.

This plan provides long term goals for the inlet, as well as targets for management actions.
These will be measured to gauge the performance of the plan.

The plan outlines how implementation of the plan will take place and expectations for
reporting.

The plan has been prepared in a relatively short period of time using available information,
knowledge and expertise. As such, it is not a complete story but rather lays out what
people would like to see and how to move forward. The plan is likely to develop and
change as new information becomes available. This is both intended and encouraged.
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This management plan for Stokes Inlet aims to integrate management but does not
override existing plans or legislative responsibilities.

Certain aspects of Stokes Inlet are managed by different government agencies and some
issues highlighted in this plan are best managed through their individual processes. Below
is a list of these agencies, what they manage and the main plans and legislation that relate
to Stokes Inlet:

The Department of Environment and Conservation manages Stokes National Park
which surrounds the inlet, extending from the low water mark and including the
lower Young River and Lort River corridors. The Esperance District Coastal
Reserves Management Plan, a statutory management plan under the CALM Act, is
in preparation at present. Once complete the plan will outline the activities that can
be undertaken in the park.

The Department of Fisheries manages the fish resource in the inlet. The South
Coast Estuarine Fisheries Management Plan outlines the restrictions on commercial
fishing at the inlet. Recreational fishing restrictions are outlined in other fisheries
legislation.

The Department for Planning and Infrastructure manages boat usage on the inlet
through the Navigable Waters Regulations 1958 and the Marine Act 1982.

Additionally, Esperance Regional Forum has worked with the Young River Catchment
Group to develop the Young River Catchment Plan which is being implemented in the
Young River Catchment.

The South Coast Management Group has prepared a strategy, called Southern Shores to
guide coastal and marine planning and management 2001-2021. This document considers
estuarine management.

Background Paper Four for the South Coast Regional Strategy for Natural Resource
Management considers Water Resources in the South Coast Region. This document
outlines south coast estuarine values, threats and management and provides a framework
for determining systems such as Stokes Inlet, which are a priority for management.
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The following agencies endorse this management plan and pledge support for the co-
operative implementation of its actions subject to their statutory management
responsibilities, funding and priorities.

Regional Manager Shire President

Department of Water Shire of Esperance

Regional Manager Regional Manager

Department of Fisheries Department of Environment and Conservation
Chief Executive Officer President

South Coast NRM Inc. Esperance Regional Forum

South Coast NRM Manager Regional Manager

Department of Agriculture and Food Department of Indigenous Affairs

Department for Planning and Infrastructure
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Stokes Inlet lies on the south coast of Western Australia approximately 80km west of
Esperance along the South Coast Highway. It is the largest sheltered body of water in the
area, covering 14km? when full, with permanent water to over 5m deep in the channel. The
inlet is normally closed off from the ocean and breaches its sand bar infrequently. The
occurrence of these bar breaks, while still infrequent, has increased since extensive land
clearing in the catchment. Generally the bar remains open to the ocean for a short period
of time before being re-established through sand deposition through wave action.

The Young and Lort rivers enter the inlet at its northern end, and both are estuarine for a
number of kilometres upstream. These rivers have a combined catchment of over 500
000ha which extends more than 100km inland. It is estimated that, on average, less than
2% of the rain annually falling on the catchment reaches the inlet through river flow.

Catchment clearing took place mostly in the 1970s and now it is 65-70% cleared.
Vegetated buffers along the main river channels form a link between the coastal strip and
crown land to the north. These river corridors form part of the South Coast Macro Corridor
Network and have been recommended as part of the State system of protected areas.

There are 280 000ha of agricultural land in the catchment with wheat, barley, canola,
lupins, oats and pulses being some of the main crops and some livestock, of mostly beef
cattle and sheep.

The inlet is vacant Crown land and is surrounded by Stokes National Park which is vested
in the Conservation Commission of Western Australia and managed by the Department of
Environment and Conservation. Access to the inlet is through the park which contains
camping and day-use facilities. The park is maintained by an on-site ranger.

Saltwater paperbarks form a continuous fringe around the waterbody with sedges and
samphire along the low sandy beaches. The inlet offers a range of habitats including
deeper water, mud-flats and fringing vegetation.

Few biological studies have been conducted on the inlet so little is known about the plants
and animals that utilise it, but the area is known to be important for birds.

Recent studies have found twelve species of fish in the inlet with the popular Black Bream
(Acanthopagrus butcheri) being one of the most abundant. The inlet is one of 13 estuaries
that make up the South Coast Estuarine Fishery with an average of around 12 tonnes,
mostly Black Bream, caught from it each year by commercial fishers. The inlet is also an
important recreational fishery with an estimated 3441 fisher hours spent and 2103kg of
Black Bream retained in the period from December 2002 to November 2003.

Little is known about the inlets water quality but recent information suggests that the
system is under stress and has very high nutrient concentrations. Salinity in the inlet varies
naturally, and it is rarely less salty than seawater (35 parts per thousand (ppt)). By the end
of summer, with evaporation, the inlet can become twice as salty as seawater. If salinity
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rises further it may threaten the plants and animals that live in it. Sedimentation rates may
have increased since land clearing, but more information on this is needed.

The inlet is an important place to the Traditional Owners who call it Benwenerup and many
heritage sites and artefacts exist at and around the inlet. Stokes Inlet was named again by
J.S. Roe in 1848 after his friend John Lort Stokes. The first pastoral lease around the inlet
was granted in 1863 and the Moir’s took up a lease in 1873. The remains of their
homestead still stand to the south east of the inlet.

Moir Homestead (photo by lan Hughes, 2006).

Indigenous artefacts found next to Stokes Inlet (photo by Jenifer Strickland, 2006).
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Map of Stokes Inlet Catchment.
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Stokes Inlet and surrounding area.
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I 1

Stokes Inlet is recognised in the South Coast Regional Natural Resource Management Strategy
as an estuary with significant community and environmental values. This was confirmed by public
input during preparation of the plan.

Presently there is no single agency or integrated approach to management of the inlet, and as
such there is no co-ordinated approach to tackling any of the inlet's management issues. This is
typical of so many south coast estuaries.

Despite this there is considerable work being undertaken by agencies, catchment groups and
landowners seeking to better protect and enhance the inlet. An example of this is the important
Landcare work being carried out in the Young River Catchment, by the catchment group and
Esperance Regional Forum.

The benefits of having a plan for the inlet are that it can promote a more integrated approach to
the work presently being prepared and implemented, engage wider community input, better
describe the inlet’s values, and attract funding to implement key measures to enhance and
protect these values.

# % "

This plan has been prepared over a short period of time, using available information,
knowledge and expertise and guided by a steering group representing a wide range of
stakeholders.

The plan has been prepared using an approach that has previously been applied
successfully to other estuaries. First a survey was conducted to determine community
values for the inlet. To this was added a review of available literature, and then key issues
were identified by the steering group. Background papers were prepared by members of
the group on these key issues, with recommendations on actions that could be included in
the draft management plan. These actions were considered by the steering group and
were subject to considerable public input. Endorsement of the plan by agencies likely to be
responsible for its implementation followed the consultation period.

The process used was chosen to minimise expense and stakeholder ‘burn-out’, and to
maximise community ownership whilst also recognising the statutory role of a number of
agencies. It provided guidance for some initial work to start at Stokes Inlet in a very short
time frame. With this approach there remain knowledge gaps, which are recognised, so
the plan provides guidance on further research needs. It is expected that this plan will be
frequently reviewed, as new information arises from research.

Many different agencies and organisations were involved and have worked together co-
operatively to prepare this plan.

It is expected that this integrated approach will continue through implementation assisted
by good communication networks and an ongoing Stokes Inlet Management Group.

This plan is a summary of an extensive amount of information, research and reports
prepared during the plan’s preparation. This information is listed in the reference section,
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to ensure ease of reading of the plan, and those seeking clarification of the plan’s
recommendations are invited to read this further information.

A survey of community values for Stokes Inlet was completed in December 2006. The
survey was widely distributed throughout the Shires of Ravensthorpe and Esperance
through local papers and mail drops. A good response of 97 completed surveys was
received from a wide variety of people in the catchment, local area and further inland.

When asked what they did at Stokes Inlet during their last visit, 62% of respondents
included fishing in their response (see Table 1). Fishing, particularly for Black Bream, was
also mentioned the greatest number of times in response to the question ‘Why is Stokes
Inlet important to you?’

A juvenile Black Bream (photo by Geraldine Janicke).

Other values identified as important include recreation, camping/facilities, its accessibility,
natural beauty, cultural and historical significance, the wildlife/natural environment and
serenity.

The inlet provides a variety of recreational opportunities while being safe and accessible.
The scenic beauty of the unique system, and the plants and animals that utilise it, are
widely appreciated by the community. The remote location of the inlet ensures it is often a
place of peace and serenity where people can relax. Yet the ease of access from the
South Coast Highway makes it unusual compared with many South Coast estuaries and
this ease of access is appreciated.

The community also valued the historical importance of the inlet, both European and

indigenous, and a number of respondents felt a special connection to the inlet as they had
been visiting it since they were children.
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Table 1. Why respondents to the community survey con sidered Stokes Inlet

important.
Value groupings Number of
respondents
Natural Environment 43
Important natural ecosystem/unspoilt/environmental significance 17
Natural beauty/scenery 10
Unique 8
Flora and fauna/wildlife/bird life 6
Interesting place/educational 2
Amenity 62
Fishing 24
Canoeing/water skiing/swimming/sailing/surfing/general recreation 15
Camping/picnicking 9
Boating 5
Place for relaxation/restful 5
A place to take visitors/good social site for tourists 3
Bird watching 1
Location 10
Easy access 4
Few areas like it that are accessible from Esperance 3
It's there 2
Remote 1
Historical/cultural 9
Have history at the place/personal history 5
Historic area 3
Related to our culture 1

Note: 95 respondents answered this question, and they often listed more then one value
as being important.
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# %ll 1
# %II

The community expressed concern about the future of Stokes Inlet with the three biggest
threats considered to be increasing population pressure, catchment impacts and
commercial fishing. These, and additional threats to community values for the inlet are
listed in Table 2.

Available information suggests that water quality poses the greatest threat to fish stocks at
the inlet. Rising salinity is likely to threaten the fish as are toxic algal blooms resulting from
increasing nutrients in the system. Black Bream populations in estuaries tend to be unique
to that system, which makes the population vulnerable in the event of a mass mortality,
such as occurred at Culham Inlet in 2001.

The commercial fishery at Stokes Inlet is considered by the Department of Fisheries to be
sustainable and, on average, commercial yields have not decreased since 1975. Black
Bream are slow growing in the inlet and reach sexual maturity at the end of their second
year of life but do not reach the minimum legal catch size until, on average, they are seven
years of age. This allows them to spawn approximately five times before they can legally
be taken out of the system. This biological factor adds to the fisheries sustainability.

This suggests that the widespread concern expressed by some of the community,
regarding the commercial fishery, relates to the sharing of legal sized Black Bream
amongst recreational and commercial fishers, rather than the sustainability of the fish
population. Another factor to be considered is that the impact of recreational fishing at the
inlet is not clearly understood.

Threats relating to population pressures are already actively managed by the Department
of Environment and Conservation, who ensure that visitor access and use areas are
defined and have minimal impact on the environment. Additionally, the camping sites are
self regulating and have a set capacity.

Other threats relating to vandalism, bushfires, weeds and pests are also managed by the
Department of Environment and Conservation so are not addressed in this plan.

Catchment impacts are considered to be the most critical threat to the inlet that can be
addressed through this plan; these are explained in more detail below.

Almost two thirds of the catchment is cleared. As a result, there is reduced uptake of water
by deep rooted plants which leads to rising groundwater tables bringing salt stored in the
soil to the surface. This rising salty water can seep into waterways and is likely to be
occurring in the catchment as indicated by an increase in salinity of the naturally saline
Young and Lort rivers. The end result is an increased salt load delivered to the inlet.
Estuarine plants and animals are often adapted to variable salinity but if levels continue to
rise it may threaten their health. The greatest threat to Black Bream is increased salinity as
at anywhere over 60ppt the Black Bream develop sores and mass mortalities are known to
occur above 85ppt.

12 Department of Water
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Much of the catchment is farmed and is likely to contribute nutrients to the waterways
through run-off from fertilised paddocks. Some of these nutrients end up in the inlet where
levels are already excessive. High nutrient levels often lead to algal blooms which can
include toxic species that may be harmful to animals and humans. The community also
expressed concern that other pollutants may be washed from the catchment into the inlet.
This is yet to be confirmed.

Visible green discolouration of water at the inlet caused by algae (photo by Mieke Bourne,
2006).

With the loss of native vegetation in the catchment, there has been an increase in the
amount of soil that is eroded from farmland and stream banks. Vegetation along
waterways stabilise the banks and reduces the velocity of the water that moves down
them. When not protected, the soil is more easily eroded, and the increased stream
velocity can dramatically increase the power of water to erode the channel and carry
higher sediment loads.

This sediment results in shallowing of river pools, which reduces their ability to provide
important refuge to plants and animals. In flood events the sediment moves downstream,
eventually to the inlet where it can lead to shallowing of the basin as well as depositing
nutrients that are attached to the eroded particles.

Some work has already begun in the catchment to start managing these threats. The
Young River Catchment Plan is funding on-ground works to fence off and revegetate
waterways, plant perennial pastures and manage surface water.

The lack of available information and understanding of the inlet and its value is, in itself, a

threat as it is difficult to manage what is not understood or valued. This will need to be
considered in the management of the inlet.

Department of Water 13
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The role of this plan is to provide opportunities to reduce the threats to the inlet and
enhance its values. To achieve this six main management strategies, as listed in Table 2,
are suggested to cover all of the identified values and the associated threats, these are:
- Improve inlet water quality,

Management of fish stocks,

Recommendations for access and public use,

Protection and enhancement of cultural and historic values,

Protection and enhancement of animal and plant values, and

Communication and education.

By improving water quality the overall health of the system is improved as is the habitat
for fish and other plants and animals, the inlets beauty and safety as a recreation area.
The management of fish stocks addresses the perceived threat of commercial fishing
and resource sharing. Recommendations for public use and access  as well as
protection and enhancement of cultural and historic va lues concentrate on enhancing
these community values. Protection and enhancement of plant and animal value s
focuses on gaining more much needed information through future studies and
communication and education  considers how the inlet’'s values and management can be
best communicated and how the community can be involved in looking after Stokes Inlet.

The actions laid out under each strategy provide more detailed advice on how they can be
achieved.

It should be noted that some actions were implemented during the plans preparation and
are not included.

As indicated on page 3 a number of organisations have statutory responsibilities with
regard to aspects of the inlet and its management. Nevertheless, the parties listed on page
4 will strive to work together co-operatively in the best interests of Stoke Inlet and
implementation of the various strategies outlined in this document. It is envisaged that the
Stokes Inlet Management Group will take an on-going oversight role providing further
support through a dedicated project officer.
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Table 2. Values, threats and management strategies  for Stokes Inlet.

Values Threats to the values Management strategies  to manage the
threats

Over fishing both commercial and recreational Improve inlet water quality

Fishing Increased salinity
_ Nutrient enrichment leading to algal blooms .
Recreation . . ) Management of fish stocks
Erosion and sedimentation
Camping / facilities Pollution / chemicals

Restricted access

Easy access Recommendations for access and public

Bushfires use
Natural beauty Vandalism
Culture / history Dieback / weeds / pests / feral animals

Protection and enhancement of cultural and

Too many people (increased visitation and S
historic values

Wildlife (plants and recreational pressure)

animals)
Unrestricted vehicle use

Serenity Climate change

. Protection and enhancement of animal and
Increased flooding

plant values
Government restrictions

Lack of information and understanding of values

Communication and education
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It is expected that the actions and recommendations in this plan will be addressed or
completed over 5 years, but work at Stokes Inlet is likely to continue well beyond that time.
Natural resource management work generally takes years to implement, however the
results sometimes take decades to become apparent. Therefore, it is useful to have an
aspirational goal that looks further into the future.

When asked ‘How would you like to see the inlet in 20 years time?’ the community
responded by saying it would like to see it ‘as it is now, healthy’. This view along with the
expressed community values, founded the following vision for the inlet. This will be used to
guide all future work.

‘Stokes Inlet is a place of beauty and tranquillity, with well designed recreation
areas blending with the natural surrounds, where you can catch a feed of fish.’

It is helpful to have measurable targets set 10-20 years into the future to keep track of how
the inlet's management is going.

These longer term targets are often referred to as Resource Condition Targets. For Stokes
Inlet Black Bream stocks, visitor satisfaction and foreshore vegetation condition have been
chosen as long-term targets as they best reflect the community values.

Long term targets can be hard to measure and individually may not always accurately
reflect the condition of the inlet. Outside factors such as climate and rainfall can influence
the targets. Individually the targets may not be achieved so three have been selected so
that collectively they can be used to judge wether the plan has been successful. If none of
the targets are achieved then the community values for the inlet are not being met and the
plan and its implementation may need to be revised.

Table 3. Suggested long-term condition targets for Sto kes Inlet.

Long term targets Reason chosen Measure
No decrease in Black Black Bream are the Commercial catch rates to effort
Bream stocks by 2027. greatest community ratio as reported to the

value for the inlet. Department of Fisheries by

licensed fishers.

Recreational catch rates. Could
be measured through tagging,
intensive surveys or voluntary

programs.
Condition of the estuarine | The foreshore Quality and quantity of
foreshore vegetation is vegetation provides foreshore vegetation as
maintained or improved by | habitat for animals and assessed during surveys every
2027. is an integral part of the | 5 years.

inlet’s beauty.
Baseline information will be

provided through the foreshore
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condition survey proposed for
2008/2009.
No decline in visitor Facilities, access and Surveys of visitors to determine
satisfaction by 2027. recreation are important | their satisfaction.
to the community and
can impact their Use existing surveys where
satisfaction with visiting | possible.
the area.

Note: The targets tabled above are still in an early stage of development and while
comments on them are appreciated they are likely to be further refined before inclusion in
the final plan.

( )

Within this section of the plan you will find the six broad strategies that are suggested to improve
the condition of Stokes Inlet. Under each strategy there are actions that once implemented are
intended to either enhance a value or reduce a threat to the inlet.

Each action or recommendation is explained and a timeframe for expected completion provided.
A lead agency is nominated for each action. The lead is not expected to complete all the work
independently as it is intended that implementation will be a co-operative effort. While all actions
are important they have been given a priority as 1-high, 2-medium or 3-low to help with the
staging of implementation.

Sitting above these strategies is the need for leadership and co-ordination in the implementation
of the plan — unless somebody is dedicated to the plan’s implementation and this role is funded,
it is unlikely the plan will be successful. The appointment of such an officer, perhaps in a part
time capacity, is considered the most important action in this plan.

Action 1.  That a project officer dedicated to assist ing with implementation of this
management plan is appointed.

Explanation: It is important that there is a person to take the lead in helping to implement this
plan and to act as a point of contact for matters relating to the management of the
inlet. It is expected that the proposed Stokes Inlet Management Group will play a
role in appointing this person who would preferably be based at the Esperance
Regional Forum.

Lead: Stokes Inlet Management Group

Priority: 1

Time period: appointed 2008/2009 and employed for the duration of the plan

Department of Water 17
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Available information suggests that increased nutrients, salinity and sediment loads from the
catchment are impacting the water quality of the inlet. What still needs to be understood is the
rate and scale of these impacts and the main source of each in the catchment. Once these
factors are researched, targeted on-ground catchment works can be implemented focusing on
priority source areas. Work is already taking place in parts of the catchment and it is important

that this is supported and continued while future works are planned.

Action WQ1.

Explanation:

Encourage good integration between propose d catchment works in this plan
and projects being undertaken by the Young River Catch ment Group.

The established Young River Catchment Group began implementation of on-
ground works in the Young River Catchment in 2007/08. It is anticipated that this
work will be continued after 2008. It is essential that this plan complements and
supports existing work in the catchment. Esperance Regional Forum provides the
link between the two groups and should ensure that catchment works are
integrated and that good communication and information sharing continues.

Lead: Esperance Regional Forum

Priority: 1

Time period: ongoing

Action WQ2. Undertake a waterway nutrient snapshot in the catchment.

Explanation: High nutrient levels have been recorded in the inlet, but their source is not known.
A catchment snapshot will indicate which waterways have high nutrient
concentrations and may indicate nutrient sources. The snapshot should include the
full catchment and follow methodology used for similar snapshots, such as in the
Walpole Catchment, and take in two sampling occasions one in both high and low
flow periods. Where possible the snapshot should include catchment landholders.

Lead: Department of Water

Priority: 1

Time period: 2008-2010

Action WQ3. Use risk assessment to determine high risk nutrient loss areas in the
catchment.

Explanation: Run a risk based model to provide an indication of high risk nitrogen and
phosphorus loss areas, which are likely to contribute the most nutrients to the inlet.
Much of the information required for the model is already available and includes
digital landuse and soil maps for the catchment. Nutrient balances for these
landuses have been calculated for nearby Bremer and Lake Warden catchments
and could be used for the model. Analysis should be run using as much available
data as possible and combined with existing water quality data. Results will inform
priority areas for on-ground work to reduce nutrient input from the catchment to the
inlet.

Lead: Department of Agriculture and Food WA

Priority: 1

Time period: 2008-2010

18
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Action WQ4

Explanation

Lead:
Priority:
Time period

Action WQ5
Explanation

Lead:
Priority:
Time period

A management plan for Stokes Inlet

. Characterise the groundwater systems near t he inlet and the interactions
between the groundwater and the inlet.

. Little is known about the interaction between the groundwater and the inlet. To
learn more, a groundwater monitoring site should be installed within close proximity
to the inlet. The results may help explain the groundwater systems in the area and
will hopefully provide information on groundwater movement, proximity and
interactions with the inlet as well as its salinity and nutrient concentrations.
Department of Agriculture and Food WA
1

: 2008/2009

. Investigate the main catchment sources of sediment that reach the inlet.

. Sedimentation is a threat to the inlet as it leads to shallowing of the basin and river
pools that act as refugia, as well as smothering vegetation and carrying nutrients.
Slope analysis within 125m of 1% to 3"-order streams was undertaken to prioritise
investment in the Young River catchment. Areas with greater slopes on cleared
agricultural land were considered to be more susceptible to erosion and given a
higher priority for investment.
Analysis needs to be carried out for other areas within the entire catchment (i.e. in
higher order streams and the Lort River) to determine the main sources of
sediment. Image analysis using orthophotography from 2003/2004 and 2007
(before and after the 2007 flood event) focusing on high slope areas will assist in
determining which areas are losing the most sediment and aid in further
prioritisation of investment.
Department of Agriculture and Food WA
1

: 2008-2010

Stream bank erosion in the Young River Catchment (photo courtesy of Frank D’Emden).

Action WQ6

. Measure the movement of sediment in the lower river reaches and basin.

Explanation: Available information suggests the rate of sedimentation has increased post land

clearing. The impact this has on the inlet is unknown but is likely to have the
greatest impact on the delta where the rivers meet the basin and in the river pools.
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To measure the movement of sediment a combination of aerial photography,
bathymetry, photopoints and differential levelling could be used. Sediment coring of
the basin was completed in 2008 and the results from this research should be
utilised in this action.

Lead: Department of Water

Priority: 2

Time period: 2009-2011

Action WQ7. Survey the bathymetry of the inlet.

Explanation: It is important to gather baseline information on the bathymetry of the inlet and
estuarine reaches of the rivers so that future sediment movement can be
measured. The bathymetry could be mapped using a boat and depth measure by
the Department of Water or contractors. The results could also be used to
calculate the inlets water volume.

Lead: Department of Water

Priority: 2

Time period: 2009-2011

Action WQ8. Determine areas in the catchment that are likely to contribute high salt loads
to the inlet.

Explanation: Combine results of salinity measurements taken during the nutrient snapshot with
gauging station data and the present understanding of salinity in the catchment to
determine which areas are contributing significant amount of salt to the inlet. As
part of understanding the salt input it is important to determine the influence
groundwater is having directly on the inlet as well as the movement of regional
groundwater systems. It will also be important to measure stream baseflow
salinities in drier times of the year.

Lead: Department of Agriculture and Food WA with assistance from the Department of
Water.
Priority: 1

Time period: 2008-2010

Action WQ9. Support the continuation of existing mon itoring projects.

Explanation: There are existing monitoring projects in the catchment and inlet looking at soil
health, water quality and biodiversity that should be continued to provide longer
term monitoring data. This will be important to determine the existing status of the
systems health and to monitor and evaluate progress. These projects should be
supported where possible and the information arising from them utilised in
management decisions.

Lead: Stokes Inlet Management Group

Priority: 1

Time period: ongoing

Action WQ10. Combine risk analysis results from sedime nt, salinity and nutrient studies
to determine priority areas for on-ground catchment inves tment.

Explanation: Combine the results from the nutrient, sediment and salinity studies completed in
the first years of implementation. From this, a map should be produced showing
high risk areas for each.

Lead: Stokes Inlet Management Group

Priority: 2
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Time period: 2010

Action WQ11. Determine the environmental condition o f the inlet.

Explanation: At the end of the first 2 years of implementation of the plan more information will be
available on nutrients, salinity and sedimentation. All of this information should be
brought together to be workshopped by experts in each field to better explain the
state of the inlet. This workshop should also revise the key threats to the inlet and
look at selected priorities for on-ground work.

Lead: Stokes Inlet Management Group

Priority: 2

Time period: 2010

Action WQ12. Initiate on-ground works in the catchmen t.

Explanation: Once priority high risk areas are determined suitable on-ground works should be
implemented. On-ground works should be strategically targeted to reflect high risk
areas with catchment groups and community capacity developed in these areas.
Suitable on-ground works may include river restoration, surface water management
and soil management. Fertiliser and other workshops may also be targeted at
priority areas.

Lead: Esperance Regional Forum, Department of Water and Department of Agriculture
and Food WA
Priority: 3

Time period: 2010-2013

Action WQ13. Encourage fencing and revegetation of areas along the tributaries and main
channel of the Young and Lort rivers, below the South Coast Highway, and
enhance the riparian buffer throughout this area.

Explanation: A preliminary assessment of the state of the Young and Lort rivers recommended
that high erosion risk areas in the floodway of the main channels of the Young and
Lort rivers, primarily below the South Coast Highway (key locations have been
identified in the State of the Young and Lort river reports), be assessed on the
ground and fenced off and revegetated as required.

Lead: Esperance Regional Forum and Department of Water

Priority: 1

Time period: 2008-2010

Action WQ14. Complete a riparian vegetation condition survey for the Young River and
implement any recommendations.

Explanation: No riparian condition survey has been completed for the Young River. It is
important to determine the condition of the riparian zone so that changes can be
monitored and areas for improvement identified.

Unfenced and poor vegetation areas should be fenced off to exclude stock and
revegetated to stabilise the banks and reduce erosion, nutrient movement and
rising salty groundwater.

The vegetation survey should make recommendations about where priority areas
for work are and map the current waterways fencing status. Esperance Regional
Forum will need to work with landholders to implement these recommendations.

Lead: Department of Water and Esperance Regional Forum

Priority: 1

Time period: complete survey in 2008/2009 and implement from 2009
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Action WQ15. Prepare and implement a River Action Pla  n for the Lort River.

Explanation: A co-ordinated assessment of rivercare rehabilitation needs has not been
completed within the Lort River catchment. There is a need to assess and build
capacity for a catchment based group in the catchment so that work can be
undertaken in the whole of the Stokes Inlet catchment. To initiate this process a
community based river action plan looking at the main channel and tributaries
should be prepared and implemented. This action is likely to require an officer for 3-

5 years.
Lead: Department of Water
Priority: 2

Time period: prepare the plan 2009-2010 and initiate implementation

) y

The community survey indicated fish stocks, primarily Black Bream, are the single most valued
community asset for Stokes Inlet. Research to date suggests that the greatest threat to the Black
Bream population is water quality, in particular high salinity levels.

Available information indicates that the commercial Black Bream fishery is sustainable. However,
the community perception is that there needs to be greater sharing of the Bream amongst
commercial and recreational fishers.

Action F1. Educate the community about the sustai nability of the commercial fishery
and its management.

Explanation: Stokes Inlet is one of 13 estuaries that make up the South Coast Estuarine Fishery.
Community perception of the commercial fishery at Stokes Inlet suggests that there
is not a good understanding of its management or purpose. Community education
about how the fishery is managed and its sustainability, including recent restrictions
to the fishery, catch data and the results from recent research would be beneficial
to improve this. This could take place through the media, workshops or
presentations. This action will form part of a broader education action and should
therefore be overseen by the multi agency management group. It is expected that
the Department of Fisheries will provide information relating to the fishery to assist
in the implementation of this action.

Lead: Stokes Inlet Management Group

Priority: 1

Time period: ongoing

Action F2. Request that the Minister for Fisheries rec  onsiders the current sharing of
Black Bream between commercial and recreational fisher S.

Explanation: A section of the community believes that commercial fishing should be reduced at
Stokes Inlet. As there is no evidence that the commercial Black Bream fishery is
unsustainable the issue is considered by the steering group to be more one of
equity and resource sharing rather than stock sustainability. It is proposed that the
Stokes Inlet Management Group write to the Department of Fisheries requesting
that the Minister for Fisheries reconsider the sharing of Black Bream between
commercial and recreational fishers at the inlet based on the information and
submissions to this plan.
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Possible options to improve the perceived sharing of the Black Bream fishery
include:
adjust boundaries of the commercial fishery to exclude estuarine reaches of
the Young and Lort rivers to reduce user conflict in the river areas,
restricting the number of fishers who are licensed to fish the inlet to those
that have fished it historically, and
reducing the amount of time each year that the inlet can be commercially
fished.
Lead: Stokes Inlet Management Group
Priority: 1
Time period: 2008/2009

Action F3. Promote Stokes Inlet as a priority for Int ~ egrated Fisheries Management.

Explanation: Department of Fisheries anticipate reviewing the allocation of fin fish resources for
the south coast, including the fishery at Stokes Inlet, through the development of
Integrated Fisheries Management (IFM). There is a need for this approach at
Stokes Inlet and it is recommended that the Department of Fisheries highlight the
inlet as a priority for the IFM.

Lead: Department of Fisheries

Priority: 2

Time period: ongoing

Action F4. Support continued monitoring of the Black Bream population size and health.

Explanation: The Centre for Fish and Fisheries Research at Murdoch University has undertaken
studies of estuarine fish populations for many years. Given the importance of Black
Bream, monitoring of this species needs to continue into the future. One outcome of
the present studies should be to recommend a cost effective method of long term

monitoring.
Lead: Department of Fisheries and South Coast NRM Inc.
Priority: 1

Time period: ongoing

Action F5. Promote research into the impacts of recrea  tional fishing on Black Bream
with a focus on catch and release survival rates.

Explanation: Black Bream in the inlet are slow growing and are likely to be caught and released
many times before they reach the minimum legal size. The impact of recreational
fishing on the population and the survival rates of the released Bream is not well
understood. Existing information needs to be researched and options explored to
assess the survival rates and additional research may need to be undertaken, that
could include tagging. Additionally, little is known about the catch rates and effort
associated with the recreational fishery. Supporting existing volunteer programmes
is one way of gaining this information as is conducting intensive surveys at the inlet.

Lead: Department of Fisheries

Priority: 3

Time period: 2009-2011

Action F6. Interference with the sand bar should n ot be supported.

Explanation: It has been suggested that artificial opening of the bar could lead to greater fish
recruitment and flush the inlet when salinities are too high. Bar interference at other
estuaries along the South Coast has not been very successful. If a bar is opened
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before sufficient water levels are achieved to cause a natural break then the water
exchange is severely limited and often results in wave action closing the bar soon
after. As Stokes National Park extends to low water mark the bar is part of the park
and hence managed by the Department of Environment and Conservation.

Lead: Department of Environment and Conservation

Priority: 2

Time period: ongoing

Action F7. Describe the fish faunas of upstream pools and identify pools that have the
potential to act as refugia for fish speciesinthe Y  oung River.

Explanation: The importance of upstream pools as refugia for fish species has been
demonstrated in other inlets. Significant upstream pools that have the
potential to act as refugia for fish have not yet been identified in the upstream
pools associated with Stokes Inlet. Salinities within the basin and estuarine
reaches of the tributaries of Stokes Inlet are approaching those known to be
lethal to all but one species of fish that inhabit this system with increased
frequency. There is thus a strong need to identify upstream pools that act as
refugia on the tributaries of Stokes Inlet and to determine the number of
species, densities of fish and species compositions in these pools.

Lead: Centre for Fish and Fisheries Research, Murdoch University with the Department of
Water and South Coast NRM.
Priority: 1

Time period: 2008

# + ,

The community appreciate the accessibility of the inlet and the facilities provided for their use in
Stokes National Park which surrounds the inlet. The park is managed by the Department of
Environment and Conservation. All recommendations within this strategy are intended to
complement and support their work in the park. Any proposed changes to existing access and
facilities will be considered through the preparation of the Esperance Coastal Reserves
Management Plan under the provisions of the CALM Act, and as such recommendations are
listed below instead of actions.

Recommendation Al. Investigate options for changing the tenure of the inlet.

Explanation: The present tenure of the inlet and parts of the Young and Lort rivers below the
South Coast Highway are of concern as they are not vested in any management
authority and their purpose and value is not recognised. This needs to be
addressed so these areas can be better protected. Changes in tenure should
involve public consultation and be accompanied by adequate resources so that the
area can be managed effectively.

Lead: Department of Environment and Conservation

Priority: 2

Time period: ongoing

Recommendation A2. Support the maintenance of, orin  crease in, the number of rangers
at Stokes National Park.

Explanation: The community value the ranger’s presence at Stokes National Park. This role is
vital in maintaining the facilities, access and wildlife values. As such this plan
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supports the Department of Environment and Conservation, in the retention of
adequate staffing levels.

Lead: Stokes Inlet Management Group in consultation with Department of Environment
and Conservation
Priority: 1

Time period: ongoing

Recommendation A3. Extend the existing walk trailt o the beach.

Explanation: Increased access to the beach is sought by the community. The existing walk trail
at the inlet extends only from the north to the south campsites and was affected by
fire in 2007. There appears to be community support to extend this walk trail by
approximately 3km to the ocean by the most appropriate route, with the addition of
lookouts and interpretative signage. The development of the trail should involve
community consultation including with the Traditional Owners.

Lead: Department of Environment and Conservation

Priority: 2

Time period: 2009-2012

Action A4. Fence off and revegetate the tributary th  at enters Stokes National Park in its
north-west corner.

Explanation: Sediment coming down a tributary on a property adjacent to Stokes National Park
has historically impacted the only access road to the inlet, through the deposition of
sand. Restoring the waterway is likely to be the best long term solution to reduce
the impact of sediment on the road structure.

Lead: Esperance Regional Forum and Department of Water

Priority: 1

Time period: 2008/2009

Action A5. Ensure any application to gazette a water  -ski area or large boating activity at
the inlet is considered by the Stokes Inlet Manageme  nt Group and other
affected parties.

Explanation: Any gazetting of a water ski area is likely to result in a higher usage of the inlet by
water-skiers and this would negatively impact the serenity of the inlet. Additionally
the infrastructure required for turning and parking areas in the park are not
available. The same applies for large recreational boating events that are expected
to lead to noise or disturbance.

Lead: Department for Planning and Infrastructure

Priority: 2

Time period: ongoing

Action A6. Erect signage at the inlet to alert userst o navigable water regulations for
power driven vessels.

Explanation: Inappropriate boat speeds can cause increased noise levels and disturbance. Signs
should be erected at both north and south camps to alert boat users to existing
restrictions. If possible, signage should also alert users to hazards, such as
submerged objects.

Lead: Department for Planning and Infrastructure in liaison with the Department of
Environment and Conservation.
Priority: 2

Time period: 2009
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Both European and indigenous sites of importance exist at the inlet and their protection and
interpretation is important to the community. Other aspects of indigenous values for the inlet have
been incorporated throughout other sections of the plan as they relate to issues broader than
heritage sites.

Recommendation CH1. Engage an archaeologist to record identified heritage sites and
establish management options for these sites in liai son with Traditional
Owners.

Explanation: Sites were identified in a workshop held in 2006 and more recent work with
Traditional Owners and need to be officially recorded and managed appropriately.
Some of the locations of the sites are provided in the report from the workshop
prepared by the consultants. The Traditional Owners and the Department of
Environment and Conservation must determine the best management of the sites
co-operatively. To add to this work, an ethnobotanist could be engaged to
comment on the condition of traditional foods associated with the inlet.

Lead: Department of Environment and Conservation with Traditional Owners

Priority: 2

Time period: 2008/2009

Action CH2. Protect the freshwater pools located neart  he mouth of the inlet from four-
wheel-vehicles.

Explanation: Four-wheel-vehicles sometimes access the ocean beach by driving over the dunes
at the mouth of the inlet. This threatens the freshwater pools that are valued by the
Traditional Owners, which lie between the dunes. Access to the pools needs to be
restricted and longer term management of the site will be covered in the
management plan for the park.

Lead: Department of Environment and Conservation

Priority: 1

Time period: 2008/2009

Recommendation CH3. Implement the remaining recommen  dations from the Moir
Homestead Conservation Plan.

Explanation: The remains of the Moir Homestead are located near the south east edge of the
inlet on a small reserve which is managed by the National Trust and the
Department of Environment and Conservation. This historic site is important to the
community and a Conservation Plan was prepared for it in 2000. The remaining
recommendations from the Conservation Plan should be implemented through
consultation with the National Trust.

Lead: Department of Environment and Conservation

Priority: 2

Time period: 2009-2012

Recommendation CH4. Prepare an interpretation plan fo  r Moir Homestead.

Explanation: To add value to the site for visitors, an interpretation plan could be developed. The
plan would need to be prepared by a suitably qualified person, and closely linked to
any interpretation plan prepared for the Stokes National Park. The plan would need
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to be prepared with the National Trust and consider such things as education and

signage.
Lead: Department of Environment and Conservation
Priority: 2

Time period: 2009-2012

Very little is known about the valued plants and animals at Stokes Inlet. This strategy is
dedicated to learning more about the plants and animals that exist at the inlet so that they can be
protected into the future. Fish have been discussed in strategy 2 so are not considered here.
Additionally, actions in the water quality strategy 1, relating to fencing and revegetation of
waterways will result in the enhancement and protection of riparian corridors and add to the plant
and animal values of the inlet by providing connectivity with the surrounding landscape.

Recommendation W1. Map and prioritise habitats at the inlet to guide future studies.

Explanation: A range of habitats exist at Stokes Inlet including deep open water, mudflats,
foreshore vegetation and estuarine river reaches. A simple mapping exercise of
these habitats, which animals use them, the possible threats to each and
identification of which habitats are most important will provide a useful education
tool as well as guide additional studies.

Lead: Stoke Inlet Management Group in liaison with Department of Environment and
Conservation
Priority: 1

Time period: 2008/2009

Action W2. Complete a survey of bird use at the inlet

Explanation: Some people enjoy watching birds at the inlet. The first step to better
understanding how the inlet should be managed to provide the best environmental
conditions for birds and to enhance the bird watching experience is completing a
survey of bird use. The survey should consider species present, abundance,
habitats, threats and what birds use the inlet for. The survey will need to be
completed over different times of two years to take into account the variability of
bird populations at the inlet between years and seasons. The survey should
provide management recommendations and suggest what facilities, like bird hides,
would improve bird-watching and where they should be placed. The Esperance
Bird Observers group and Birds Australia WA should be included in the planning of

any study.
Lead: Stoke Inlet Management Group, Esperance Bird observers and Birds Australia WA
Priority: 2

Time period: 2010-2012
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Pelicans on Stokes Inlet (photo by Mieke Bourne, 2006).

Recommendation W3. Determine which vertebrates utilise the inlet.

Explanation: With the exception of fish and birds, no information is available on the vertebrates
that utilise the inlet. There is the potential the inlet and foreshore areas provide a
habitat for endangered vertebrates. A survey is required to determine existing
vertebrates, their requirements and potential threats, and recommendations
provided on what needs to be done to protect them.

Lead: Department of Environment and Conservation

Priority: 3

Time period: 2012

Action W4. Carry out a survey of aquatic invertebrates in the inlet, including the
estuarine reaches of its tributaries, to determine presen ce, diversity and
temporal variation.

Explanation: Macroinvertebrates are easy to catch and often provide a good indicator of
estuarine health. Baseline information on what macroinvertebrates are in the
system is needed so that future changes can be monitored. Initially one sampling
occasion in spring should be conducted, however this should be repeated following
significant changes to the system, such as a bar opening. Sampling should take
place again 5 years later to monitor any change.

Lead: Department of Water

Priority: 2

Time period: initial survey in 2009/2010

Action W5. Complete a foreshore vegetation condition assessment.

Explanation: Foreshore vegetation is an important habitat as well as a key component of the
Inlet’s visual amenity. A vegetation foreshore condition assessment should be
completed for the inlet and estuarine reaches of the rivers to determine vegetation
type, condition, weed invasion and optimal environmental conditions. The survey
could initially focus on the areas impacted by recreation on the western side of the
inlet and the estuarine reaches of the Young and Lort rivers and should provide
management recommendations. This area should be surveyed again five years
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after the initial assessment to determine if recreation is having an impact on the
foreshore vegetation condition.

Lead: Department of Water in liaison with the Department of Environment and
Conservation.
Priority: 1

Time period: 2008/2009

Action W6. Complete a survey of the aquatic vegetati  on present in the inlet.

Explanation: Some work is being undertaken to look at phytoplankton in the inlet as part of a
Department of Water quarterly estuary sampling programme. However, little
information exists on the larger aquatic vegetation in the inlet. This knowledge gap
could be filled through a survey and monitoring of the macrophyte and macroalgae,
to determine presence, distribution, biomass of species as well as the presence
and distribution of species as well as their role in the system.

Lead: Department of Water

Priority: 3

Time period: 2013

It is important that throughout the implementation of this plan there is good communication
between the partner organisations and with the community.

Information gained from studies of the inlet need to be shared so that managers and the
community are better educated about the condition of the system.

The community should be included and given an opportunity to comment, volunteer and
learn about the plans progress.

Action CE1. Undertake a communication strategy for the implementation of this plan.

Explanation: It is important that the communication expectations for the plans implementation
are laid out clearly from the initiation of the project in a communications strategy.
The strategy should consider who will be communicated to, how and when. Tools
such as media articles, community education letters to interested persons,
workshops and presentations should all be considered. This strategy should guide
all communication, and be prepared immediately and used throughout the life of the

plan.
Lead: Stoke inlet Management Group
Priority: 1

Time period: Commenced in 2008

Action CE2. Develop and implement an integrated inte  rpretation plan for the inlet.

Explanation: The plan should consider heritage, indigenous and environmental values. Signage
and leaflets are expected, with common themes. The interpretation plan for the inlet
needs to be integrated with any interpretation planned for the national park.

Lead: Department of Environment and Conservation

Priority: 1

Time period: Developed in 2008/2009 and implementation initiated by 2010
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Action CE3. Inlet research to be made available to ag  encies and the wider community.

Explanation: An improved understanding of Stokes Inlet and the processes that influence it is
important to ensure it is managed effectively. All new information arising from
research projects and studies should be used to educate the community and other
organisations. The methods for this should be laid out in the communication

strategy.
Lead: Stoke Inlet Management Group
Priority: 1

Time period: ongoing

Action CE4. Actively encourage community participatio n in implementation of this plan.

Explanation: Community ownership and participation is an integral part of the ongoing
management of the inlet. This participation could be encouraged through a range of
activities and should involve local schools.

Lead: Stoke Inlet Management Group

Priority: 1

Time period: ongoing
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The implementation of this plan will be supported by a proposed Stokes Inlet Management
Group, which is expected to meet every three months at a minimum. This group is to be
established as the first priority for implementation and should comprise of representatives
from key agencies such as Department of Water, Department of Environment and
Conservation, Department of Fisheries and Department of Agriculture and Food WA.
Additionally, the Young River Catchment Group, Esperance Regional Forum, the Shire of
Esperance, South Coast NRM and the community, including the Traditional Owners, will
need to be represented.

It is preferred that the Esperance Regional Forum in partnership with South Coast NRM
service the group and host the project officer, given the considerable number of catchment
actions. If this is not possible other organisations such as the Department of Water will be
considered.

The dedicated project officer will be employed to help co-ordinate the plans
implementation and could carry out a number of roles if it was considered appropriate,
such as assist catchment groups or the preparation of the Lort River Action Plan.

At the beginning of implementation and for each year of implementation an operational
plan will be developed, with annual work priorities. The first year of work is likely to be
dominated by gathering more information through research. By the second year of
implementation the results of the research should indicate priority areas for on-ground
work in the catchment. This on-ground work should then continue for the life of the plan
and beyond.

Costing for the completion of actions has not been included in this plan but will be
determined prior to submissions for funding applications. Funding for implementation of
this plan will be sought through the post 2008 NHT3 funds from South Coast NRM as well
as from partner organisations in the form of in-kind support and completion of discrete
projects. Other grant options will also be explored.

This management plan was prepared through co-operation and integration and it is
expected that the implementation phase will continue in this way while recognising
statutory responsibilities and other planning processes.

The management plan will be reviewed 5 years from the beginning of implementation. This
review should take into account learning’s from implementation and new information
available as a result of completed research projects.

+

Reporting progress on the plan and any changes to the inlet’s condition will be an
important role for the project officer. Annual reports to the community are expected. These
reports will need to consider the Management Action Targets and the long term targets.

The project officer will need to provide updates to the Stokes Inlet Management Group at
each meeting as well as complete the required reporting to any funding body.
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As well as reports, other means of communication will be used to inform the community on
the progress of the plan. These means will be detailed in the communication plan, and
take into account the diverse range of inlet users and dispersed nature of the population in

the area.

[ )

To measure the progress of the implementation phase a number of Management Action
Targets will be selected to broadly cover the main work areas in the plan. Completion of
these targets will indicate the plan is successfully being implemented.

Note; these targets are still being developed for inclusion in the final version of this plan.
An example is provided below to demonstrate what could be included.

Management Action Target

Reason chosen

How it will b e measured

MAT1.
Complete a community
questionnaire by 2012.

Relates to the longer term
target of maintaining visitor
satisfaction, and could be
used to determine if
community attitudes towards
the inlet have changed since
implementation of the plan
initiated.

On completion of a report
compiling the community
response to the
questionnaire.
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