
 
 
 
 
 

TOOLIBIN LAKE RECOVERY 
PLAN  

 
 
 

Prepared by the Toolibin Lake Recovery Team and 
Toolibin Lake Technical Advisory Group 

 
 
 
 
 
 

Endorsed by the Corporate Executive of the Department of Conservation 
and Land Management and the National Parks and Nature Conservation 

Authority in September 1994 



MEMBERSHIP OF THE TOOLIBIN LAKE 
RECOVERY 

TEAM AND TOOLIBIN LAKE TECHNICAL 

ADVISORY GROUP 

TOOLIBIN LAKE RECOVERY TEAM 

Blyth, J. Department of Conservation and Land Management (CALM). 
Davenport, G. Landholder, Toolibin Catchment. 
Dexter, E. Australian Nature Conservation Authority (ANCA). 
Helsby, P. Water Authority of Western Australia (WAWA). 
James, R. ANCA (replaced on the Recovery Team by E. Dexter, August 1994). 
Lane, J. (CALM). 
McDougall, G. Landholder, Toolibin Catchment. 
Rowley, E. Department of Agriculture, Western Australia (DAWA). 
Wallace, K. CALM, Chairperson. 

TOOLIBIN LAKE TECHNICAL ADVISORY GROUP 

Bicknell, D. DAWA. 
Froend, R. WAWA. 
George, R. DAWA 
Halse, S. CALM. 
Wallace, K. CALM, Chairperson. 

 



TABLE OF CONTENTS 
 

PART 1 – BACKGROUND AND OBJECTIVES i 

  

Introduction    ii 
   

Toolibin – Context and Goals    iii 
   

Toolibin Lake and Reserves - Value Statement    v 
 

Nature conservation values   v i i 
 

Land conservation values  
 

 ix 
 

Aesthetic and heritage values   ix 
 

Tourism values  
 

 ix 
 

Agricultural values of the Toolibin Catchment 
 

 ix 
 Opportunity values  

 

  X 
 

  

Objectives, Approach and Strategies            
 

 X 
 

Implementation of Recovery Plan  
 

 x i i 
 

PART 2 - RECOVERY ACTION PLAN  
 

 xiii 
 

See the contents page included with this section 
 

 
 

This section, which consists of the original Recovery Plan 
 

 
 prepared by consultants, includes technical information 

 
 
 supporting the recovery actions 

 
 
 



 
 
 
 
 
 
 
 
 
 

PART I 

BACKGROUND AND OBJECTIVES 



INTRODUCTION 

Toolibin Lake lies within a system of Class "A" nature reserves that are only separated by 
roadways.  These nature reserves consist of Reserve Nos 9617, 14398, 24556 and 27286 (see map 
on page vi). The nature reserves are vested in the National Parks and Nature Conservation 
Authority (NPNCA) and managed by the Department of Conservation and Land Management 
(CALM). The total area of these reserves is 1 230 hectares. 

Toolibin Lake is listed under the Ramsar Convention as a wetland of international importance. 
Signatories to the Convention have agreed to designate suitable wetlands within their territories 
for inclusion in a List of Wetlands of International Importance. They have also agreed to ensure 
the conservation of these wetlands and their flora and fauna, and the wise use of wetlands 
generally. Specific actions to protect Toolibin Lake and its environs have been taken since the 
mid-1970s, however, a draft Recovery Plan was not completed until late 1992. The draft was 
prepared by consultants with advice from all groups involved in management of the Toolibin Lake 
Catchment. While the draft was not endorsed by the NPNCA until 15 January 1993, it has guided 
action by CALM officers since its release. 

The Toolibin Lake Recovery Team first met on 9 September 1993, and at that meeting it was 
agreed that the catchment approach to the recovery process should be made more explicit within 
the Recovery Plan. This led to the writing of a new introductory section of the Plan (Part 1), with 
the original Plan being retained as a Recovery Action Plan (Part 2). 

This Plan constitutes a set of "necessary operations" as defined under the Conservation and Land 
Management Act. The Plan has been formally endorsed by both the NPNCA and the Corporate 
Executive of CALM. It is one of a series produced with Federal assistance to protect and 
rehabilitate rare species and endangered habitats. 

The term of this Plan is ten years from endorsement unless revised earlier with approval from the 
Recovery Team, NPNCA, and the Executive Director of CALM. If not revised after ten years, 
the Plan will continue as the endorsed guide for management until re-written. 

The contents and layout of the Recovery Plan are summarised below to help the reader. 

PART 1: 

Introduction: is this section, which introduces the reader to the document as a whole. 

Toolibin - Context and Goals: this short statement provides an historical context for Toolibin 
and a summary of the goals that will be achieved through the implementation of the Recovery 
Plan. It is a succinct statement of the issues and the goals. 

Value Statement: Toolibin Lake and its catchment have many values, and each of these affects 
management. It is important to understand all values to effectively manage the Lake and its 
environs, therefore the Recovery Team decided to include this statement in the Plan. 

Recovery Objectives, Approach and Strategies: while the original plan describes the recovery 
objective, approach, and criteria, the Recovery Team expanded these to describe in more detail the 
catchment context and broad strategies. This section provides this detail and overlaps with similar 
sections in the Recovery Action Plan (original recovery plan). 



Implementation of the Plan; in this section the responsibilities and philosophy for implementing 
the Plan are outlined.  The importance of a flexible approach to implementation is emphasised. 

PART 2: 

Recovery Action Plan: this part consists of the unaltered original plan prepared by consultants. It 
includes the recovery criteria, and the tasks and responsibilities for achieving the criteria. It also 
includes technical information which explains the selection of recovery actions. 

TOOLIBIN - CONTEXT AND GOALS 

The decline of our wetlands was the first sign of trouble facing our agricultural lands and remnant 
vegetation. While some wetlands were always saline, many were fresh, and all were surrounded 
by healthy bush. In sixty years or less many of our wetlands have declined from healthy, 
biologically diverse and pleasant places to less inviting areas which now support a much less 
varied, but still interesting, wildlife (Figure 1). 

The wheatbelt landscape will continue to degrade. Urgent action is required to conserve our 
remaining flora and fauna and to develop agricultural practices which are sustainable in the long 
term. There are many causes of the land conservation problems facing rural land managers, 
however, of primary concern is the imbalance in our water cycle. The effects of this are 
aggravated by the very high levels of salt stored in our soils and groundwater. 

Our wetlands are crucial for nature conservation and a sensitive measure of the sustainability of 
our farming practices. If our wetlands are lost, our children will never fully understand our land, 
its history, and the lessons that we have learnt from our mistakes. Restoration of our wetlands will 
be an early sign that we are achieving both sustainable land use and a landscape that we can be 
proud to leave to our descendants. 

There is much more at stake - if we don't restore the processes of our land, then there will be 
significant productivity losses in our valley agricultural systems and in parts of upper catchments. It 
will just take a little longer than the loss of our wetlands. 

Presently there is concern amongst individual land managers that the problems they face are 
beyond their personal control. Awareness that solutions for catchments must involve all catchment 
landholders is also developing, and catchment groups are being formed. We now have an 
important opportunity to develop long term solutions based on our inventiveness and ability to 
work hard together as communities when faced by a crisis. Toolibin provides an important 
opportunity to show that a rural community, including its government agency members, can 
overcome major land degradation problems on a catchment basis. 

Effective group action at Toolibin will not only protect an important wetland, it will also provide 
options for increasing individual farm productivity and a case study to guide action elsewhere in 
Australia. 



 

Figure 1:  Diagrammatic representation of change in a wheatbelt wetland 
following European settlement. (Drawn by Sandra Mitchell and published in 
Sanders, A.   1991. Oral Histories Documenting Changes in Wheatbelt Wetlands, 
Occasional Paper 2/91, Department of Conservation and Land Management, Perth.) 
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In the case of Toolibin and its catchment there are five principal goals: 

 •   to conserve Toolibin Lake and its associated wildlife as a freshwater habitat. 

•    to improve land use decision making and practice within the Toolibin Catchment so that land 
management: 
*    is sustainable, productive and profitable in the long term (over 100 years); 
*    reduces the current area of degraded land; 
*    favours conservation of local wildlife. 

•    to demonstrate that, within a large catchment, it is possible to stabilise hydrological trends 
which if unchecked threaten land, water and biodiversity resources. 

•    to demonstrate to other land managers in Australia methods of protecting their 
biodiversity, land, and water resources. 

•    to develop mechanisms which lead to community ownership of Western Australia's natural 
resources including management problems and their solution. 

TOOLIBIN LAKE AND RESERVES - VALUE STATEMENT 

Toolibin Lake is a vital community asset. The conservation of Toolibin Lake as a functioning 
remnant of a natural ecosystem benefits the community by: 
•    protecting an important sample of our flora and fauna for present and future generations. 
•    providing opportunities for recreation and important learning experiences. 
•    contributing to the healthy functioning of a broad system of land uses. 

Toolibin and its catchment form a subsystem within the Blackwood Catchment. Their future 
values are inextricably linked, and the management of the system parts will determine the long 
term values of the system as a whole. 

Toolibin's listing under the Ramsar convention and nomination for the Register of the National 
Estate recognise the wetland's importance. These values are explored in more detail below. 

Toolibin Lake and associated reserves are shown in Figure 2. Collectively this area is referred to 
below as "Toolibin".  



 



NATURE CONSERVATION VALUES 

The  Wetland 

Toolibin, a seasonal wetland, has important conservation significance as a breeding habitat for 
native waterbirds and is listed as a "Wetland of International Importance" under the Ramsar 
Convention, Toolibin is also on the Register of the National Estate. 

However, the nature conservation value of Toolibin is much more than habitat for waterbirds. 
Toolibin includes the only remaining examples in south-western Australia of a freshwater wetland 
with extensive woodlands of living Casuarina obesa and Melaleuca spp across wetland floors. 
This vegetation is emergent when the wetlands fill. 

This type of freshwater wetland was once common within the inland south-west. Waterbirds  

The living emergent vegetation and comparatively fresh water of Toolibin provide breeding 
habitat for a number of bird species - for example freckled duck, great egret and yellow-billed 
spoonbills - which require these conditions. 

The wetlands and their environs support 24 species of breeding waterbirds, the greatest number of 
species for any wetland in south-western Australia. Altogether, 41 species of waterbirds have been 
recorded there, which is the highest species richness amongst inland wetlands of the south-west. 

Invertebrates 

The invertebrate fauna of Toolibin Lake and nearby Walbyring Lake are typical of brackish or 
mildly saline waters. The species present at any one time vary according to salinity. The salinities 
of both lakes change within a season in response to water levels and between years according to 
whether the systems have over-flowed and flushing of salt has occurred. Overriding these short-
term fluctuations, however, there has been a shift over the past 30 years in the species composition 
in the lakes that reflects increasing salinity. Large leeches, which are restricted to freshwater, have 
disappeared. At the same time, some ostracod species typical of moderately saline conditions (10-
20 grams per litre total dissolved solids), such as Mytilocypris mytiloides and Diacypris spinosa, 
have appeared. The current invertebrate community probably represents a transitional fauna 
between fresh and saline conditions rather than a stable, brackish water community. 

Vegetation 

The Toolibin wetland vegetation type has all but disappeared from the wheatbelt. The wetland 
vegetation at Toolibin is characterised by swamp sheoaks (Casuarina obesa) and paperbarks 
(Melaleuca strobophylla) fringing and growing across the Lake bed, and flooded gum (Eucalyptus 
rudis) on higher margins. In contrast, other wheatbelt lakes have retained, at best, a fringe of 
swamp sheoaks and melaleucas. 

On deep sands adjoining the main Lake are woodlands consisting of co-dominant acorn banksia 
(Banksia prionotes) and rock sheoak (Allocasuarina huegeliana). This vegetation 
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type is not well represented on wheatbelt nature reserves.  The association includes a range of 
understorey species including, in some parts, an attractive display of orchids in spring. The 
purchase of some of this vegetation type from adjoining private property has added to the 
conservation values of the area, and can be considered a valuable side benefit of conserving the 
wetlands. 

The wetland surroundings also include woodlands of York gum (Eucalyptus loxophleba) and jam 
(Acacia acuminata). These vegetation associations are also not well represented on wheatbelt 
nature reserves. Again, areas including these species have been purchased to better protect the 
wetlands. The conservation value of this vegetation type warrants protection irrespective of the 
presence of the adjoining wetlands. 

Similarly, salmon gum woodlands (Eucalyptus salmonophloia) are uncommon within 
wheatbelt reserves. These occur to a limited extent in the northern parts of the reserve 
complex. 

Floristics  

The flora of Toolibin Lake and adjacent reserves is comprised of 31 families, 81 genera and 126 
species. Dominant families include Poaceae, Proteaceae, Mimosaceae, Papilionaceae, Myrtaceae 
and Asteraceae. Twenty-one species, or 16.5% of the plants recorded, are introduced, which is a 
reflection of the surrounding agricultural land use. The paperbark, Melaleuca strobophylla, found 
on the lake bed is recorded as having a restricted geographic range. Further loss of populations of 
this species in the south-west would see it being listed as rare and endangered. 

Flooded gum, Eucalyptus rudis, growing at Toolibin are near the eastern edge of their 
distribution in South-western Australia. 

An obvious feature of the Toolibin vegetation is the dominance of each plant community by one or 
two tree species. The more diverse vegetation occurs as an understorey within the Allocasuarina 
huegeliana-Banksia prionotes community. This community grows on the sandier soils away from 
the lake bed. 

Ecosystem 

The flora and fauna of Toolibin combined with their physical environment are a unique living 
system, that is, an ecosystem. This ecosystem may be readily degraded through either changes in 
its physical characteristics or loss of its living elements. The current trends in the physical 
condition of the lands surrounding the Lake will, unless redressed, lead to further degradation of 
the system. 

At a broader level, Toolibin is part of a much larger natural system. Corridors of tree and shrub 
vegetation connect Toolibin with other areas of natural vegetation. With some revegetation a 
corridor - broken only by roads - could be established between Toolibin and the Dongolocking 
Nature Reserves to the south-east.  At Dongolocking, members of the local community are 
working with government agencies to establish links within their important system of local nature 
reserves. 
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LAND CONSERVATION VALUES 

Water Table Control 

The vegetation within Toolibin is undoubtedly assisting to control rising groundwater and thus the 
spread of surface salinity within the immediate area of the reserves. 

If the vegetation of Toolibin had been more extensively cleared - and some of it was bought by 
the State Government following chaining prior to clearing - then saline scalds and other forms of 
surface salinity would have been more extensive. 

Flood Mitigation 

The system of basins within Toolibin and further downstream act as a "dam" which: 

•    confines water and prevents it spreading onto adjoining farmlands. 

•    stores and slows flood waters, and thus reduces their impact downstream. 

The above values have not been measured, but they are undoubtedly important. It should be 
stressed that these system functions may be lost through silting as for example has occurred in 
parts of the Avon River. 

Function as a Silt and Nutrient Trap 

The upstream vegetation of wetlands, provided it is sufficiently intact, will act as a silt trap and 
prevent wetland basins being filled with soil thus reducing their functions in flood mitigation. Also, 
nutrients, such as fertiliser, may be trapped and used by aquatic plants in wetlands, and thus 
mitigate downstream and groundwater pollution and eutrophication. 

AESTHETIC AND HERITAGE VALUES 

Toolibin is a pleasant place to visit and an attractive area of remnant vegetation. Furthermore, it 
represents an important reminder of what the wheatbelt landscape was like before land clearing. If 
the Toolibin wetlands become badly degraded, future generations will never understand what the 
landscape was like and how it functioned. This not only affects heritage values, it also affects our 
ability to understand and interpret the landscape and thus plan for the future. 

TOURISM VALUES 

Toolibin is already a destination for those interested in wetlands. Given increasing interest in 
farmstays and the nearby Facey Homestead, there is potential to increase local incomes through 
tourist activities. 

AGRICULTURAL VALUES OF THE TOOLIBIN CATCHMENT 

The Toolibin Catchment is a valuable mixed farming area which supports 40 farming families. 
Agricultural values are threatened by land degradation including rising groundwater, water- 



logging, and changes in soil structure. The protection of farm values and the achievement of 
sustainable agriculture are major challenges facing the State. 

Current best estimates are that some 600 hectares of the 47 600 hectare catchment have become 
salinised, and that a further 5 400 hectares are likely to become salinised over the next ten to 
twenty years. Based on a crop rotation of one wheat and two pasture years, and assuming a 
wheat yield of 1.7 tonnes per hectare, the ultimate annual cost of salinisation is likely to be $320 
000 per year at today's values. 

These figures emphasise the importance of developing the positive relationship between 
achievement of sustainable agriculture and conservation of our flora and fauna. 

OPPORTUNITY VALUES 

The combined agricultural and nature conservation values of the Toolibin catchment provide an 
unique opportunity to pool resources and seek solutions to land degradation problems. If these 
combined values are insufficient to achieve an effective solution to wheatbelt hydrological 
problems, then the prognosis for similar areas is very poor. 

The Toolibin catchment not only represents an opportunity to tackle biological aspects of 
sustainable agriculture and biodiversity issues, it also provides an invaluable chance to answer 
questions concerning drainage and other engineering solutions to land degradation issues. 

OBJECTIVES, APPROACH AND STRATEGIES 

Recovery Objective  

The objective of the Recovery Plan is to ensure the long-term maintenance of Toolibin Lake and 
its environs as a healthy and resilient freshwater ecosystem suitable for the continued visitation and 
breeding success by the presently high numbers and species of waterbirds. 

Recovery Approach 

To achieve this objective it will be necessary to restore the catchment of Toolibin to a 
hydrological condition which conserves the Lake and its environs. Establishing sustainable, high 
water-use agriculture within the catchment is crucial to attain this goal. 

Therefore strategies for recovery of Toolibin Lake require the integration of active management 
and rehabilitation of the lake, associated reserves, and nearby agricultural lands. The major cause 
of deterioration of the Lake is salinisation and waterlogging associated with a rising saline 
groundwater table. To enable the lake to survive and recover requires this process to be reversed 
to return the system to one that is a closer reflection of the historical hydrological regime. This 
can only be achieved through appropriate action at the level of the whole Toolibin Catchment. 

While a solution at the catchment level is essential, emergency action, such as groundwater 
pumping, is required in the short term to maintain and improve Toolibin Lake until longer term 
strategies begin to take effect. 



Recovery Strategies  

While all the strategies listed are important, the first four are crucial and therefore have the highest 
priority.  The strategies for achieving the Recovery Objective are: 

•    to control groundwater levels beneath Toolibin and ensure that they do not threaten the 
freshwater status of the Lake or its environs. 

•    to control surface water inflows to Toolibin and ensure that they do not threaten the 
freshwater status of the Lake. 

•    to maintain or enhance the natural vegetation in and around the Lake. 

•    to achieve sustainable agriculture and increased water use on agricultural lands in the 
catchment by: 

* developing and implementing commercial revegetation schemes based on 
woody, native vegetation. 

* developing and implementing revegetation which improves current agricultural 
production (cereal and stock). For example, by effective implementation of 
alley farming, shelterbelts, and rehabilitation and pastoral use of areas with 
surface salinity. 

* encouraging changes in farm practice which better utilise water "where it falls". 
This may include improving soil structure to enhance plant growth (and thus 
water use). 

•    to develop consultative mechanisms, models and decision-making systems with the community to 
ensure that potentially divisive land conservation issues, such as drainage and disposal of effluent 
from groundwater pumping, can be effectively resolved. 

•    to implement monitoring and research which allows the achievement of strategies to be evaluated. 

Given that the Australian community contributes to the recovery of the Lake, it is recognised that the 
following strategies must also be pursued although they do not directly relate to the recovery 
objective: 

•    to improve knowledge of hydro)ogical, farming and natural systems so that information generated 
through the Toolibin Catchment can be successfully applied elsewhere. 

•    to educate the local, State, and National communities concerning the recovery outcomes so that 
people are better informed concerning land use and land conservation. 

•    to extend the information and lessons from Toolibin to other land managers. 



IMPLEMENTATION OF RECOVERY PLAN 

The biological, physical and social issues affecting the Lake are complex. Most, despite the 
amount of research, are poorly understood. Consequently, implementation of the Recovery Plan 
will be flexible so that rapid and effective responses may be made to new information, 
unpredictable changes in resource availability, and changes in environmental factors. 

Therefore, although the NPNCA and the Corporate Executive of CALM have endorsed the 
Recovery Plan, its implementation will be flexible and subject to change with respect to priorities 
and methods. To ensure adequate consultation with stakeholders, implementation of the Plan is 
under the immediate control of a Recovery Team which includes representatives of appropriate 
agencies and the local community. Given the complexity of the technical issues surrounding 
Toolibin Lake, a Technical Advisory Group has also been established. The roles of these groups 
are outlined below. 

Role of Recovery Team 

The functions of the Recovery Team include: 

•    implementing the Recovery Plan including decisions on priority actions and supervision of 
applications for external funding. 

•    reviewing and re-ranking Recovery Plan priorities. 
•    reporting progress annually to the Director of Nature Conservation. 

The Recovery Team is responsible through the Director of Nature Conservation to CALM's 
Corporate Executive. CALM's Wheatbelt Regional Manager will chair the Recovery Team. 

When it is necessary, the Director of Nature Conservation will take issues to the NPNCA for 
approval. 

Role of Technical Advisory Group 

The functions of the Technical Advisory Group include: 

•    supervising research and monitoring. 
•    supervising the collation and analysis of technical information concerning the Lake and 

catchment. 
•    advising the Recovery Team concerning technical matters. 

The Technical Advisory Group will be chaired by CALM's Wheatbelt Regional Manager and is 
responsible to the Recovery Team. 

Membership of both the Recovery Team and Technical Advisory Group are given at the front of 
the Plan, 
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PREFACE 

Numerous studies of the hydrology and biology of Lake Toolibin have been conducted 
during the past fifteen years and have shown an unequivocal trend in vegetation decline, 
with concomitant risk to very valuable waterbird breeding habitat. The causes of the 
decline  are extensively documented and potential solutions  have been variously 
recommended. However, the complexity of the hydrology within and surrounding Lake 
Toolibin has precluded a full understanding of the processes affecting the lake and delayed 
determination of appropriate management strategies. 

A technical workshop was convened by the Department of Conservation and Land 

Management (CALM) on 3 September, 1992 to attempt to develop a common 
understanding among research and technical practitioners regarding environmental 
management actions necessary to protect and enhance the lake and surrounding reserves. 
The participants in the workshop included the principal scientists who have contributed to 
previous research of Lake Toolibin, members of die Lake Toolibin Catchment Group and 
relevant conservation managers. 

The workshop was successful in achieving a broad consensus on the following critical 
issues pertaining to the management of Lake Toolibin and its surrounding reserves: 

• the processes that have given rise to the current hydrological and salinity status of the 

lake and adjoining lands; 
• anticipated future changes in the hydrology of the area that are relevant to the 

future ecological condition of Lake Toolibin; 
• the critical and urgent need for management to save the lake from an otherwise 

inevitable further decline; and 

• proposed management actions and their priority for implementation. 

The proceedings of die workshop are presented in Appendix A. 

This Recovery Plan for Lake Toolibin and its surrounding reserves is based upon the 

consensus from the workshop. It has been prepared for CALM under the Australian 
National Parks and Wildlife Service Endangered Species Program 1991/92. 
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SUMMARY 

Current ecological status  

Lake Toolibin has extremely high conservation significance as one of the last remaining inland 
freshwater lakes in the south-west of Australia. It is the only remaining example in south-western 
Australia of a wetland with extensive woodlands of Casuarina obesa, and provides an important 
breeding habitat for numerous and diverse waterbirds, including rare species. It is classified as a 
'Wetland of International Significance' under the Ramsar convention. 

Secondary salinisation due to catchment clearing has caused an unequivocal decline in the condition of 
vegetation within and adjacent to Lake Toolibin, with concomitant risk to the waterbird breeding habitat. A 
Recovery Workshop for Lake Toolibin, involving relevant research and technical practitioners, 
highlighted the critical and urgent need for management to save the lake from an otherwise inevitable 
further decline, and achieved a consensus of proposed management actions necessary to achieve its 
recovery. This Recovery Plan is based upon the consensus that was achieved at the workshop. 

Limiting Factors  

The implementation of the Recovery Plan will require a major co-operative effort by Government 
Agencies and the landholding community. Because the salinity and waterlogging problems that affect 
Lake Toolibin also extend to agricultural land in the catchment, there is a strong community commitment to 
co-operate in land management. The principal limitation to implementation of the Recovery Plan is the cost: 
it is estimated that up to $4.5 million over 10 years will be required to achieve the recovery objectives. 

Recovery Plan Objective  

The recovery objective is to ensure the long-term maintenance of Lake Toolibin and its surrounding 
nature reserves as a healthy and resilient freshwater ecosystem, suitable for continued waterbird usage at 
current high levels. 

Recovery Criteria  

Recovery will be achieved when the following criteria arc met: 

Biological Criteria: 

1.      No further deterioration is observed in the health of the vegetation of the lake or the reserves. 

2.      Successful tree and shrub regeneration in the lake and reserves is established in all vegetation 
associations. 

3.      Based upon available  data, the  lake supports sufficient species richness and numbers of 
invertebrates to assure waterbird food resources. 

4.     The numbers and species of waterbird visitation (41 species) and breeding success (24 species) that 
currently occurs is maintained or improved. 



Physical criteria: 

1.     The minimum depth to me water table beneath Lake Toolibin and Toolibin Flats in spring, when the 
lake is dry, should be 1.5m. 

2.     The maximum salinity of lake water when the lake is full should be 1,000 mg/1 Total Dissolved 
Salts (TDS). 

3.      The maximum sal ini ty of inflow to the lake, measured at the Water Authority gauging station 609 
009 on the Northern Arthur River, should be 1000 mg/1 TDS during the winter months when the 
lake is full ,  

4.      The lake bed dries periodically by evaporation, on average once every three years. 

5.      The levels of nutrients w i t h i n  Lake Toolibin should not cause excessive growths of algae or other 
aquatic plants, or cause deleterious reductions in dissolved oxygen concentrations in the water. 
Total phosphorus levels in the water should not to exceed lOOmg/1 unless long -term monitoring 
indicates that this criterion may be modified. 

Actions Needed 

The Recovery Plan involves an integrated strategy of short-term and ongoing measures at a local and 
catchment scale. The principal elements of the Recovery Plan are as follows: 

1.     Establishment of a Recovery Team and a Technical Advisory Group to ensure efficient and   
adaptive implementation of the Recovery Plan. 

2.     Watertable drawdown by staged groundwater pumping to ensure the drawdown of the saline 
water table beneath the lake and reserves in the short term. 

3.      Surface water drainage of the Toolibin Flats to reduce saline inflows to the lake and reduce 
waterlogging. 

4.         Lake outlet control to improve flushing efficiency. 

5     Enhancement of vegetation in the lake and its adjoining reserves through grazing control, 
planting, and fire management, to improve regeneration and maintain waterfowl habitats. 

6     Revcgetation in the catchment to establish and maintain a more favourable hydrological 
equilibrium for the Lake Toolibin catchment in the long-term. This will be achieved though 
land management planning, the promotion of fodder crops, the revegetation of salt affected land 
and the targeted but broadscale revegetation of groundwater recharge and discharge areas. 



7        Agronomic manipulation to maximise soil water storage. 

8     The development of a computer-based decision support system to enable the Lake Toolibin 

Recovery Team to consider all available information during the implementation and on-going 
management of the Recovery Plan. 

9      Monitoring and reporting to provide input to the Decision Support System, to determine the 
effectiveness of the recovery actions and to facilitate ongoing adaptive management. 
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1.0        INTRODUCTION 

1.1        Conservation Significance of Lake Toolibin 

Lake Toolibin has extremely high conservation significance as one of the last remaining 
inland freshwater lakes in the south-west of Australia. It is the only remaining example in 

south-western Australia of a wetland with extensive woodlands of living Casuarina obesa. 
This vegetation association was typical of the main types of inland fresh water wetlands in the 
south-west before clearing for agriculture resulted in most inland wetlands becoming saline, 

with the concomitant death of emergent vegetation. 

Lake Toolibin and its environs provide a vital breeding habitat for up to 24 species of 
waterbirds, including rare species such as the Freckled Duck. It has recorded the highest 
species richness of waterbirds, and supports more breeding species, than any other inland 
wetland in south-west Western Australia (Jaensch et al, 1988). It is classified as a 
"Wetland of International Importance" under the Ramsar convention. 

1.2        Background 

Lake Toolibin is situated approximately 200 km south-west of Perth at the head of the 

Northern Arthur River drainage system of the Upper Blackwood River catchment (Figure 1), 
and is the first in a series of nine lakes. Lake Toolibin is the only major lake in the chain 
which has not become saline. 

The lake occurs in a low rainfall zone, with the average annual rainfall over its catchment 
(approximately 483km2 in area) ranging from 370mm at the lake to approximately 420mm 

along the western divide. During dry years the lake may not fill, however during wet 
years the lake may be inundated continuously for several years. 

The catchment has been mostly cleared for mixed grazing and cereal cropping. Only small 

stands of natural vegetation remain, and are limited to the more gravelly ridges or in the 
wetter parts of the valleys. Most of these remnant stands are now within various reserves 
managed by the Department of Conservation and Land Management (CALM). The 
remnant vegetation surrounding the lake, and within the reserves to the north-east of the 
lake (Dulbining Nature Reserves 9617 and 27286) (Figure 2), are particularly significant to 
the survival of Lake Toolibin as valuable wildlife habitat. 



 



 



 

Lake Toolibin was originally a perched freshwater wetland with a 15m deep water table. 
The salinity of the water in the lake has increased over the past three decades due to the 
catchment being affected by salinisation as a result of the clearing of native vegetation. 

The groundwater in the area is saline and the water table has risen to the lake bed. - This 
has had a markedly detrimental effect on the vegetation of the lake and the surrounding 
reserves, the deterioration of which was first observed in the dry years of the late 1970's. 

Following these observations, vegetation studies were initiated in 1977 with the aim of 
establishing base-line data for the long-term monitoring of the structure and health of the 
vegetation. Preliminary assessment indicated that stressed, unhealthy or dead trees were 

clearly associated with saline soils, particularly on the western bank of the lake (Mattiske, 
1978). Further monitoring in 1982 and 1986 (Mattiske, 1982; 1986) showed evidence of a 
continual slow deterioration of the plant communities, particularly the Casuarina obesa -

Melaleuca spp woodlands which dominate the low-lying areas of the lake. 

Research conducted on the deteriorating vegetation has indicated that poor tree vigour and 
death is due to both increasing salinity and the antagonis tic interaction with increased 
waterlogging of soils (Froend et al, 1987). Tree deaths from salinity stress are thought to be 
mainly caused by salting of surface soils due to the capillary rise of saline groundwater 
during dry periods. This exposes shallow roots to high soil osmotic potentials, 
particularly during low rainfall years when salt  export from the system due to infiltration 
and lake overflow is minimal. Deep rooting vegetation that is exposed to increased soil 
salinity at depth is also affected. 

At present, much of the healthy vegetation in the lake is located upon raised gilgai 

mounds, which are a series of subtle undulations up to 1.5m above the surrounding bed. 
These mounds provide an increased distance between the soil surface and the saline 
groundwater, which reduces capillary rise and soil salting. Seedling regeneration on the 
gilgai mounds is also enhanced due to less inundation than surrounding areas. 

Further research of the vegetation in Lake Toolibin and its surrounds has suggested that 
seedling recruitment is impeded by herbivory (E.M. Mattiske pers. comm., 1992: 
Workshop Proceedings, Appendix A) to the extent mat the growth of grazed seedlings on the 
lake floor is often too slow to enable them to reach sufficient height to withstand 
inundation. Poor seedling recruitment within some areas of the reserves is also thought to be 
exacerbated by the absence of fire. 



Although considerable research has been conducted on Lake Toolibin, there is still 
uncertainty as to the detailed hydrology and why Lake Toolibin remains fresh. Given that 
soil profile salt storage is typical of the wheatbelt region of Western Australia, it appears 
that some hydrogeological anomaly must exist which has slowed the rate of rise of saline 
groundwater to the surface, thereby delaying the possible discharge of saline groundwater 
into the lake and die tributary streams. 

In September 1992, Lake Toolibin filled and lake salinity reached 2,500mg/l, similar to 
inflow salinity. This is approximately double the lake salinity during overflow periods in 
1983 and 1990. Any subsequent inflow this year will, in all probability, be of higher 
salinity than at present. Therefore, the lake may now have a salinity and salt load that is at 
least twice that of 1983 and 1990. 

It is considered that an increase in the salinity of Lake Toolibin is inevitable under current 
circumstances, and that remedial action is urgent. 

1.3       Major Processes Affecting Survival  

1.3.1 Catchment Description 

The dominant landuse within the Lake Toolibin catchment is dryland agriculture to 
produce wool and cereal grain (wheat, barley and oats). Forty-one landholders have 

properties partially or completely within the catchment. By 1972, 91% of the total 
catchment area was cleared for agriculture. Reserves managed by CALM occupy only 3% of 
die catchment 

Waterlogging affects 5.5% of all agricultural land within the Lake Toolibin catchment 

(Wickepin Land Conservation District Registrar, 1990). In wetter years, the area affected by 
waterlogging is approximately 20% of the catchment. This is a major concern to the 
landholders: waterlogging reduces crop yields by approximately 30%. On the Toolibin 
Flats, where the cropping rotation is more intensive, waterlogging is more extensive. 

Salinity is an increasing problem on the Toolibin Flats. Since clearing natural vegetation for 
agriculture, a high proportion of rainfall recharges saline groundwater aquifers. The effect 
of increased recharge is for groundwater levels to rise. When the watertable is less 



than 1.5 meters below the ground surface, capillary rise leads to increasing concentration of 
soil salinity. 

Groundwater recharge may occur in both the uplands and the Toolibin Flats (McFarlane, et 
al, 1989). An estimate of 15 percent of total catchment recharge may occur through the Deep 
Sands of the uplands (Workshop Proceedings - Appendix A). At present, 
groundwater discharge (seeps) and streamflow from the uplands is generally fresh but 
may become more saline. It is unclear whether increasing groundwater in the uplands is a 
contributing cause to groundwater rise under Toolibin Flats. The conductivity of 
groundwater aquifers is probably quite low so the influence of upland groundwater on 
Toolibin Flats groundwater may be correspondingly low. However, catchment hydrology 
has not yet established a new equilibrium since clearing. Increased recharge to upland 
groundwater will significantly increase groundwater aquifers beneath the Toolibin Flats 
before this equilibrium is established. The period of time required for hydrological 
equilibrium to be established is not known. 

Groundwater recharge beneath the Toolibin Flats is estimated to be 45 mm/yr (McFarlane et 
a/., 1989). This is equivalent to 4.5 x 102 m3 /ha recharge each year. The opportunity for 
groundwater recharge is greater when the soil profile is saturated (waterlogged) or 
surface water is ponded. 

Eleven sub-catchments have been delineated within the Lake Toolibin catchment (Figure 3). 
The respective areas of each are shown in Table 1. The Toolibin Flats occupy more than 
40 percent of the areas of sub-catchments 9,10 and 11, and more than 10 percent of the 
areas of sub-catchments 1,6 and 8. The other sub-catchments contain only small areas of 
Toolibin Flats. 

Sub-catchments 9 and 10 have the highest proportion of salt-affected land (35% of all salt-
affected land). Sub-catchment 6 has the greatest area of salt-affected land (29% of the 
total). 

Observation wells established across the Toolibin Flats have shown that in most areas not yet 
salt-affected, the unconfined saline groundwater was 2.5 m or less below the surface 
(Hearn, 1988). This suggests that a substantial proportion of the flats may become salt-
affected in the future. Sub-catchments 9 and 11 have saline streamflow (>6000 mg/1). 
Sub-catchments 1,7,8 and 10 have brackish streamflow (1200-6000 mg/1). Increasing 



 



soil and water salinity are reducing agricultural productivity, as well as threatening the 
Lake Toolibin ecological system. With reducing productivity, the potential to utilize soil and 
groundwater is correspondingly reduced in marginally affected areas. 

  

The sub-catchment areas of Lake Toolibin 

Sub-Catchment 
Code 
 

Area (ha) 
 

Percentage of 
Catchment 
 

SC- 1 
 

4,415 
 

9.1 
 

SC-2  
 

6,913 
 

14.3 
 SC-3  

 
1,675 
 

3.5 
 SC-4  

 
1,822 
 

3.8 
 SC - 5 

 
3,388 
 

7.0 
 SC-6  

 
4,318 
 

8.9 
 SC-7  

 
16,528 
 

34.2 
 SC-8  

 
5,740 
 

11.9 
 SC - 9 

 
1,088 
 

2.3 
 SC- 10 

 
977 
 

2.0 
 SC - 1 1 

 
1,437 
 

3.0 
 TOTAL 

 
48,300                   100 
 

Hydrological Processes 

The main surface water inflow to the hike is from the north-east via the Northern Arthur 
River. Surface flow also enters the lake via the Northwest Creek. The surface inflow to the 
lake is gauged and Total Dissolved Salts (TDS) have been measured since the late 1970's. 
During this period, major inflow and lake filling occurred in 1983, 1990 and in 1992. 
Despite the apparent trend towards increasing salinity that is indicated by the vegetation 
decline, neither the inflow TDS data nor the occasional record of lake water TDS have 
indicated a sustained increase in salinities. However, measurement in September, 
1992 of the inflow and lake water salinities of 2500mg/l, approximately 

Table 1 

1.3.2 



double the lake salinity during 1983 and 1990, provides a strong indication that the salt 
load in the lake may have substantially increased. 

Water table elevation and piezometric head in monitored bores around the lake have not 
been recently measured and the current water table elevation is not reliably known. Saline 
shallow groundwater (0.3m below surface) was measured in Reserve 9617 along Brown 
Road in August, 1992 and warrants immediate monitoring of all available bores. 
Relatively fresh surface runoff subsequently occurred across Brown Road into the 
reserve. During prolonged inundation, waterlogging of vegetation may occur. In 
addition, recharge may occur despite the high water table. Freshening of groundwater in 
other shallow bores over the winter period has been observed. Given the low hydraulic 
conductivities, concentration of salts does not occur rapidly. 

Groundwater discharge into the lake and increase in salt load is probably inevitable if the 
existing management continues. 

1.3.3 Biological Processes 

The current understanding of the vegetation of Lake Toolibin and surrounding reserves is 
summarized as follows: 

Lake Vegetation 

Lake Toolibin typifies the natural status of all of the lakes of the system. It is dominated by 
dense woodland and thickets of Casuarina obesa (sheoak), Melaleuca spp (paperbacks) 
and Eucalyptus spp, interspersed with small areas of open water. The immediate perimeter 
of Lake Toolibin is bordered by dense growth of Casuarina trees. 

Lake Toolibin Nature Reserve 

The vegetation surrounding Lake Toolibin consists of open woodlands as follows: 
• Eucalyptus loxophleba (York Gum) occur on the higher ground north and east of 

 Lake Toolibin and within Reserve 9617. 
• Low open forest of Banksia attenuata - B. prionotes - Allocasuarina huegeliana 

 occurs to the north-east of the lake, and into Reserve 9617. 
• Woodlands of Melaleuca strobophylla  (Paperbark)- Casuarina obesa (Sheoak) 

 occur in all areas of the lake system. 



• Open woodlands of Eucalyptus rudis (Flooded Gum ) with herbfield of Wilsonia 
rotundifolia occur in seasonally inundated areas. 

Reserve  9617 

The lakes to the area north of Toolibin contain the same perimeter and in-lake vegetation as 
Toolibin. The surrounding vegetation is on slightly higher ground and supports different 
communities. Pockets of open heath dominated by species of the families Proteaceae, 
Leguminoseae and Myrtaceae occur to the south of Lake Dulbining. A halophytic complex 
composed of Halosarcia indica ssp. bidens and H. lepidosperma occurs to the west and the 
east of this reserve. 

Reserve  27286 

Reserve 27286 to the north-east of Lake Toolibin contains the following vegetation types: 
• Open woodlands of Eucalyptus salmonophloia (Salmon Gum) with dense 

understorey of Melaleuca spp. 
• Open woodlands of E. salmonophloia mixed with E. wandoo (Wandoo or White 

Gum). 
• Closed scrub of Melaleuca lateriflora. 
• Areas of dense E. salmonophloia regrowm. 

Lower Catchment  

Lakes Toolibin and Taarblin are 3.5 km apart and are connected by a system of creeks and 
smaller shallow lakes. The discharge stream from Lake Toolibin flows for a distance of 
600 metres through an area of open woodland of Casuarina obesa and scattered E. 
loxophleba to Lake Walbyring. Lake Walbyring has a light  covering of live and dead 
Casuarina and Melaleuca and is mostly covered with water. Downstream from Lake 
Walbyring the watercourse is less defined. A relatively deep stream flowing to Taarblin 
passes through agricultural land and through a delta of dense scrub. 

Condition of Vegetation 

The decline of vegetation is still occurring. Most young seedlings of C. obesa that were 
established on the surface of Lake Toolibin in the 1980's and again in the summer of 
1991/1992 have now died, coincident with grazing by herbivores and extensive crusting of 
dead algae on the seedlings and the lake surface. The implications from this 
observation are that grazing has stunted seedling growth and that the seedlings have been 



submerged within a eutrophic water column. Seedling mortality has probably been due to the 
combined effects of depletion of oxygen and direct smothering. 

The health of the vegetation of Toolibin Nature Reserve, and Dulbining Nature Reserves 
9617 and 27286 is critical for the conservation value and continued health of Lake 
Toolibin. These reserves are important for any interception of rainwater and 
evapotranspiration of groundwater. The reserves also act as a buffer zone for weed 
invasion. 

The low open forest of Banksia anenuata - B. prionotes - Allocasuarina huegeliana to the 
north-east of the lake, and into the upstream Reserve 9617 contains many senescent trees of 
Banksia spp. Factors thought to be mainly responsible for the deterioration of this 
vegetation are: 

•        lack of seedling recruitment due to the absence of fire. 
•        lack of seedling recruitment due to herbivory. 

At present, no information is available to ascertain the fire intensity or frequency required to 
manage these areas. 

The health and vigour of vegetation associations in Reserve 27286 are deteriorating due to 

the following: 
Melaleuca sp. and Acacia accuminata associations. Saline seepage and drainage is 
thought to be responsible for unhealthy and dead Melaleuca and the lack of 
regeneration of the Acacia. Some regeneration of Melaleuca has been observed 
and this association appears to be stabilising. 

•        E. salmonophloia (Salmon Gum) woodlands. Extensive ring-barking in the past is 
responsible for considerable numbers of dead Salmon Gum trees, although 
stressed vegetation occurs in areas which experience surface run-off from 
upstream Toolibin Flats. 

Woodlands of E. loxophleba - Acacia acuminata on the fringes of Lake Toolibin are 
declining. Areas of E. salmonophloia - E.wandoo - E. loxophleba woodlands in Reserve 
9617 which support dense undergrowth and which are unburnt are declining. In contrast, 
areas that have been previously burnt show significant regrowth of Eucalyptus 



and Acacia species, with the majority of trees having persisted and grown to 7-9 metres. 
The heath community has maintained vigorous growth over the years of monitoring. 

1.4        Prognosis 

The long-term viability of Lake Toolibin as a freshwater habitat is at high risk due to the 
inevitable salinisation of the catchment. At present,, it is uncertain why Lake Toolibin has 
remained fresh, or for how long it may continue to do so. Recent data, although 
inconclusive, suggests that the salinity load into the lake may be increasing. The 
consensus among researchers on Lake Toolibin is that there is a high risk that this may 
occur rapidly and with catastrophic effects. Accordingly, recovery actions  for Lake 
Toolibin are considered to be urgent. 

Short-term actions applied to the recovery process are likely to be effective, provided that 
groundwater drawdown under the lake is implemented as soon as the lake is sufficiently 
dry to allow drilling rig access, and provided that the salinity of the surface water inflow 
into the lake does not increase rapidly. The implementation of groundwater drawdown 
pumping to lower the water table beneath the lake bed offers an opportunity to reduce 
salting of the lake surface and the continuing decline of the lake vegetation. Provided 
inflows to the lake remain fresh they assist by flushing the lake of salt and allowing 
downward 'leakage' of salt through the lake bed. The fresh water 'head' above the saline 
groundwater also prevents upward salt movement during the winter months. A rapid 
increase in the salinity of the surface inflow would overturn this system, possibly 
irreversibly. 

In the long term, control of salinity relies upon management practices applied throughout 
the whole catchment, so requires the co-operation and active participation of the 
landholders. Because the salinity and waterlogging problems that affect Lake Toolibin 
also extend to agricultural land in the catchment, there is a strong incentive for, and an 
active desire by, the local landholders to co-operate in land management. The landholders in 
co-operation with the Department of Agriculture are currently preparing an overall 
Catchment Management Plan. This plan will investigate requirements for revegetation and 
possible opportunities to improve current agronomic practices. 



At present, sufficient information and community initiative is available to commence the 
long-term recovery of the lake, and the limiting factor to recovery is the speed at which the 
recovery process is implemented. Additional information requirements can be acquired 
coincident with the implementation of the Recovery Plan, which can then be adapted on an 
ongoing basis. 

1.5       Existing Conservation Measures 

The following measures have been undertaken by CALM: 

• In 1977, 177 ha of partially cleared and chained private land in the Toolibin 
catchment was purchased and subsequently revegetated. 

• Land along the eastern side of Lake Toolibin was also purchased in 1979 to 
conserve bushland critical to the protection of the lake. 

• The Northern Arthur River Wetland Rehabilitation Committee (NARWRC) 
was established and has undertaken a large amount of work funded by 
constituent government agencies, which has provided essential knowledge 
concerning Lake Toolibin's environment and measures required to protect the 
lake. Many of the management actions proposed in this Recovery Plan are 
based upon NARWRC recommendations. 

•  In 1988, a 128 ha area of private land along the southern and western sides of 
the lake was purchased, and has been subsequently fenced. 

• About 35,000 tree seedlings have been raised and planted into cleared land 
purchased in 1977 and 1988; 

• Other management activities related to conserving the lake and its environs 
have included an experimental burn at one site, diversion of an interceptor 
bank, monitoring various environmental conditions, and obtaining an ANPWS 
grant to 



assess the environmental impacts of proposed drainage systems from farmland 
to the north of the reserves. 

• A test production bore has been constructed, pumped and monitored to 
investigate the feasibility of a borefield to de-water sediments and lower saline 
groundwater levels beneath the lake. 

• An application has been made to the ANPWS for funding for a preliminary 
geophysical survey, the preparation of a de-watering borefield design, and the 
establishment of a second production bore. 

The following measures have been undertaken by the Lake Toolibin catchment landholders: 

• Wickepin Land Conservation District formed in 1984, 

• Surface water drainage plans prepared for individual properties by the Western 
Australian Department of Agriculture (WADA) during 1985-1987. 

• Toolibin Flats Project initiated by WADA. 

• 57,000 trees planted on saltland during 1985 to 1987, with a 40% survival rate.  

• 30,000 trees planted on uplands during 1986 and 1987.  

• Support from Greening Australia and Alcoa for tree planting. 

• Formation of the Lake Toolibin Catchment Committee, with financial and 
technical assistance from Alcoa in 1989. 

• More than 34,000 trees planted in 1990. 

• Tagasaste establishment trials initiated in 1990.  

• More than 51,000 trees planted in 1991. 



• More than 20,000 trees planted in 1992. 

• Tree survey to identify factors affecting survival. 

• Waterlogging survey by landholders, with assistance from CSIRO. 

• Woodlot trials (3 sites, with 2ha established on each site). 

1.6       Strategy for Recovery 

The strategy for recovery of Lake Toolibin requires the integration of management 
strategies at the whole catchment level with active management and rehabilitation of the 
lake and reserves. The major cause of deterioration of the lake is secondary salinisation 
and waterlogging associated with a rising saline groundwater table. To enable the lake to 
survive and recover requires this process to be reversed to return the system to one that is a 
closer reflection of the historical hydrological regime. This can only be achieved through 
appropriate action at the whole catchment level. 

Deterioration of vegetation within Lake Toolibin and its surrounding reserves has been 
exacerbated by more local issues, such as high grazing pressure and insufficient active 
conservation management, which can be remedied wholly within CALM reserves. 

1.6.1 Water Management 

The two principal management goals for Lake Toolibin are to lower the saline groundwater 
table beneath the lake and its surrounding reserves and to prevent increasingly saline 
inflows from the catchment. Research suggests that the only short-term (<5 years) 
measure capable of achieving the first goal is by groundwater pumping. Groundwater 
extraction from the lake and the northern reserves is proposed, to reduce the saline water 
table to at least 1.5m below ground surface. 

Surface water drainage for Toolibin Flats offers a potential means to indirectly increase 
transpiration by reducing waterlogging and thereby allowing increased agricultural 



production. If it helps stop the Toolibin Flats from becoming more saline, surface water 
drainage may also offer an important means of controlling saline inflows to the lake. However 
uncertainties regarding the appropriate design of the drainage works and the possible 
implications of additional water input to Lake Toolibin attach significant risks to current 
drainage proposals. It is unlikely that the objectives for surface drainage can be achieved by a 
gravity drainage system alone. Moreover, it is reasonably foreseeable that drainage works may 
have a detrimental impact upon the lake, particularly if the drainage water becomes more saline 
in the future, or as a consequence of drainage construction. 

Therefore the proposed strategy for surface drainage includes feasibility and design assessment 
prior to implementation, and strongly recommends against the construction of drainage through 
CALM reserves until feasibility and design have been ascertained. 

The desire by local landholders to augment the surface water drainage from Toolibin Flats, and 
the possible risk to continuing community support for the Recovery Plan if there is an 
unreasonable delay in implementing a surface water drainage scheme, are acknowledged. It is 
recommended that the feasibility and design phases for surface water drainage be undertaken 
with utmost urgency, followed by immediate construction once feasibility is affirmed. 

In the event that inordinant delays to the implementation of the Recovery Plan or other reasons 
result in a decision to allow construction of drainage prior to the completion of the 
recommended feasibility and design studies, then it is recommended that drainage works 
should only proceed subject to the following: 

• CALM to have full authority to remove, block, divert or otherwise nullify any 
drainage to or within CALM reserves if CALM determines, on the basis of 
reasonable scientific evidence, that such drains may be causing adverse impact to 
Lake Toolibin or the reserves. 

• A binding commitment from the affected landholder(s) to specified revegetation 
on their properties, consistent with the recommendations of the Recovery Plan. 

• Prior to the commencement of construction, CALM in consultation with the Lake 
Toolibin Catchment Committee to establish definite strategies and criteria for the 
implementation, monitoring and contingent removal of any drainage works, 
acceptable to the National Parks and Nature Conservation Authority (NPNCA). 



Revegetation of cleared land within the catchment is critical to the long term (>10 years) 
management of Lake Toolibin. Specific areas recommended for revegetation include the 
Toolibin Flats, the "break-of-slope" landform between the uplands and Tooh'bin Flats, and salt 
affected land. Cultivation of the fodder crop, Tagasaste, is also recommended through areas 
of deep sand soils. As an indication of the scale of revegetation required to maintain an 
hydrological equilibrium in the long term, it is estimated that at least 25% and possibly as 
much as 50% of the Toolibin Flats, together with all areas of Deep Sands and major 
drainage lines will need to be revegetated. 

The desirability of increasing the drainage efficiency out of Lake Toolibin, to provide for 
increased salt export, is also recognised. Subject to an initial brief investigation to confirm its 
feasibility, outlet control is proposed as a high priority. 

1.6.2 Habitat Management 

In addition to the revegetation proposals outlined in Section 1.6.1, recovery actions 
proposed to protect and enhance the habitat values within Lake Toolibin include protection of 
Casuarina obesa seedlings from grazing, construction and planting of gilgai mounds to 
enhance habitat and seedling survival, and appropriate fire management to enhance 
seedling recruitment. 

1.6.3 Agronomic Manipulation 

Proposed actions by the Lake Toolibin Catchment Committee and landholders in 
consultation with the Department of Agriculture aimed to control waterlogging and 
improve the soil structure within the Toolibin Flats, are supported. 

1.6.4 Catchment Management 

A Recovery Team and a Technical Advisory Group are proposed to be established to co-
ordinate the Recovery Plan, and to implement recommended monitoring studies and 
adaptive management. A decision support system will be developed to assist the Recovery 
Team to apply and adapt the recovery strategy to assure timely and appropriate 
management of control measures, such as lake level control and groundwater pumping. 

The Recovery Plan will initially extend for a ten year period from 1993 to 2002 inclusive. 
This time frame may need to be extended, depending mainly on the extent of revegetation 
that is determined to be necessary to assure the long term accomplishment of lake 
recovery. 



2.0        RECOVERY OBJECTIVE AND CRITERIA 

2 .1        Recovery Objective  

The objective of the Recovery Plan is to ensure the long-term maintenance of Lake 
Toolibin and its environs as a healthy and resilient freshwater ecosystem suitable for the 
continued visitation and breeding success by the presently high numbers and species of 
waterfowl. 

2 .2        Recovery Criteria 

The recovery criteria are the basis by which the success or failure of the total recovery 
process will be measured. They are not criteria for implementation of the individual 
management actions, but rather the long term criteria which should be met. 

Recovery will be achieved when the following criteria are met: 

2.2.1 Biological Criteria 

1. No further deterioration is observed in the health of the vegetation of the lake or 
the reserves. 

2. Successful tree and shrub regeneration in the lake and reserves is established in 
all vegetation associations. 

3. Based upon available data, the lake supports sufficient species richness and 
numbers of invertebrates to assure waterbird food resources. 

4. The numbers and species of waterbird visitation (41 species) and breeding 
success (24 species) that currently occurs is maintained or improved. 



2.2.2 Physical criteria 

1. The minimum depth to the water table beneath Lake Tooiibin and Tooiibin 
Flats in spring, when the lake is dry, should be 1.5m, 

2. The maximum salinity of lake water when the lake is full should be 1,000 mg/1 
Total Dissolved Salts (TDS). 

3. The maximum salinity of inflow to the lake measured at the Water Authority 
gauging station 609 009 on the Northern Arthur River should be 1000 mg/1 TDS 
during the winter months when the lake is full. 

4. The lake bed dries periodically by evaporation, on average once every three 
years, 

5.  The levels of nutrients within Lake Tooiibin should not cause excessive growths of 
algae or other aquatic plants, or cause deleterious reductions in dissolved 
oxygen concentrations in the water. Total phosphorus levels in the water not to 
exceed 100mg/l unless long-term monitoring indicates that this criterion may be 
modified. 



3.0        RECOVERY ACTIONS 

Recovery actions for Lake Toolibin are detailed in this section. All costs are calculated in 
1992 dollars without allowance for future inflation. Administration costs are incorporated into 
individual funding items. 

The Plan requires project personnel to be employed at various stages to undertake the 
research and monitoring phases outlined in some sections. 

3.1        Appointing  the Recovery Team 

Objective: 

Management of the Recovery Plan. 

Justification: 
To ensure implementation of the Recovery Plan, securing and allocation of funding, 
integration of expertise, assessment of monitoring and application to management 
directions, reporting of results. 

Description:  

A recovery team will be appointed to co-ordinate the implementation of this Recovery 
Plan, The team will comprise representatives from CALM, the Lake Toolibin Catchment 
Committee, the Western Australian Department of Agriculture, the Water Authority of 
Western Australia, ANPWS, and others who may be involved with implementing this 
plan. It is recommended that a Technical Advisory Group be set up as a sub-section of the 
recovery team in order to regularly review monitoring results, and to initiate actions 
indicated by a decision support system. The members of the Technical Advisory Group 
should consist of at least a project hydrologist, ecologist, and botanist, who will report to the 
recovery team when necessary. The recovery team will report annually to CALM's 
Corporate Executive on implementation of the plan. 

Priority:  

Essential 



Responsibility: 

CALM 

Estimated Cost: 

Costs required for non-government members of the Technical Advisory Group. 

3.2      Water table drawdown by groundwater pumping 

3.2.1 Groundwater Pumping Stage 1 

Objective 
To drawdown the saline, regional water table beneath salinised areas on the western 
shoreline of the lake to at least 1.5m below soil surface in spring, and thereby to prevent 
salinisation of the vegetation root zone. 

Justification 

Implementation of groundwater pumping Stage 1 beneath the lake (Martin 1990) is 
essential as this is die only action which will drawdown the saline water table beneath the 
salinised western shoreline of the lake in the short term. 

Description 

Stage 1 comprises the siting, drilling, construction, test pumping, equipping and 
commissioning of a sufficient number of production bores together with associated pumps 
and pipeline to meet the objective. Production bores are to be located within salinised 
areas of the lake bed at approximately 300m spacing and the estimated number of bores, in 
addition to the existing bore, is eight. The actual number of production bores required 
may be greater or less than eight depending on the results of test pumping each additional 
bore after it is completed. Based on and including the existing production bore the total 
pumping rate will be 180 m3/d., with each additional bore being pumped continuously at 20 
m3/d. 

The required bore depth is estimated to be 35 m, and bores are to be completed with 150 
mm Class 6 UPVC, slotted from approximately 2m to total depth. To prevent downward 
movement of lake water, the annulus between the production casing and 195mm Class 6 
UPVC surface casing is to be cement grouted. 

 



Geophysical survey will be used to select the preferred sites for production bores, in order to 
maximise the recovery rate of saline groundwater from each bore. 

Stage 1 includes all pumps, pipes and necessary fittings to discharge the pumped water to 
Lake Taarblin. 

P r i o r i t y  

Essential: At present (November 1992) the lake is full, with the water level at 
approximately 198mAHD. Therefore, current discharge of saline groundwater into the 
lake is probably minimal. In addition the costs associated with drilling under present 
conditions from a platform in the lake would at least double the total drilling contract price. 
However, as the lake bed dries by evaporation, Stage 1 groundwater pumping will 
become a high priority. The drilling program should therefore be deferred until the lake is dry 
(approximately 196.5mAHD). Assuming negligible inflow from now on, the earliest date 
that the lake will be dry and that Stage 1 can be commenced is anticipated to be January 
1994. 

If the status of lake and fringing vegetation deteriorates rapidly due to soil salinity prior to the 
lake drying, then production bores should be drilled at accessible sites around the lake 
perimeter, rather than waiting for the lake to dry. If the cone of drawdown from perimeter 
bores does not extend for a sufficient distance beneath the lake to completely protect the 
salinised areas, bores within the lake may be preferred. Cost estimates presented below are 
for implementation of a bore field within the dry lake bed 

Responsibility 

CALM 

Estimated Costs 
Estimated Capital Costs (from Rockwater 1991) 

(i)          Geophysical Surveys (ground based) $4,350 
(ii)        Production bore (8 bores @ $4500)                                                       $36,000 
(iii)       Monitor bores (20 bores @ $1360)                                                      $27,200 
(iv)        Supply and installation of pumps, tanks, pipeline etc. 

    from bores to collection tank $36,900 
(v)          Supply and installation of pumps, tanks, pipeline etc. 

    from collection tank to Lake Taarblin $130,000 
(vi)       Supervision and reporting                                                                 $28.120 

TOTAL CAPITAL COST •                                            $262,570 



Estimated Annual Cost: 
(i)      Maintenance (assumed 5% of capital cost) $13,000 
(ii)     Power (6 kW @ 15.5 c/kWH) $8.100 

TOTAL ANNUAL COST $21,100 

Monitoring  

Monitoring requirements are included in Section 3.9.1. 

3.2.2         Groundwater Pumping Stage 2  

Objective 

To drawdown the saline regional water table beneath salinised areas of the lake bed (except 
along the western shoreline) to at least 1.5 m below soil surface in the spring. 

Justification 

Implementation of groundwater pumping Stage 2 beneath the lake is essential as this is the 
only action which will drawdown the saline water table in the short term (Martin, 1990) 
and prevent salinisation of the vegetation root zone. 

Description 

Stage 2 comprises the siting, drilling, construction, test pumping, equipping and 
commissioning of a sufficient number of production bores together with associated pumps 
and pipeline to meet the objective. Production bores are to be located within salinised 
areas of the lake bed at approximately 300 m spacing and the estimated number of bores is 
sixteen. The actual number of production bores required may be greater or less than 
sixteen depending on the results of test pumping each additional bore after it is completed. 
Based on the existing production bore, the total pumping rate will be 320 m3/d, with each 
bore being pumped continuously at 20 m3/d. 

Bore depths and construction are as for Stage 1, described in Section 3.2.1. 

Geophysical survey will be used to select preferred sites for production bores, in order to 
maximise the recovery rate of saline groundwater from each bore. 

Stage 2 includes all pumps, pipes and necessary fittings to discharge the pumped water to 
Lake Taarblin. 



P r i o r i t y  

Stage 2 groundwater pumping is medium priority. As for Stage 1, the drilling program 
should be deferred until the lake bed is dry, unless rapid deterioration of lake vegetation 
due to salting occurs . 

Responsibility 

CALM 

Estimated Cost 

Estimated Capital Cost (Rockwater 1991): 
(Note: Geophysical Survey included in Stage 1 cost estimate) 

(i) Production bores (16 bores @ $4500) $72,000 
(ii)Monitor bores (40 bores @ $1360)  $54,400 
(iii) Supply and installation of pumps, tanks, 

pipeline etc. from bores to collection tank $73,800 
(iv) Supply and installation of pumps, tanks, pipeline etc. 

from collection tank to Lake Taarblin $ 10,000 
(v) Supervision and reporting  $56,000 

TOTAL CAPITAL COST $266,200  

Estimated Annual Cost: 

(i) Maintenance (assumed 5% of capital cost) $13,300 
(ii) Power (9 kW @ 15.5 c/kWh)  $12,000 

TOTAL ANNUAL COST $25,300 

Monitoring  

Monitoring requirements are included in Section 3.9.1. 

3.2.3 Groundwater Pumping under Reserves 

Objective  

To drawdown the saline, regional water table beneath Reserves 27286 and 9617 to at least 
1.5m below the soil surface in the spring to ensure that vegetation in these reserves does not 
decline rapidly by salinisation of the root zone. 



Justification 

Implementation of groundwater pumping beneath the reserves is essential as this is the 
only action which will drawdown the saline water table in the short term and prevent 
salinisation of the vegetation root zone. 

Description 

Groundwater pumping under the reserves comprises the siting, drilling, construction, test 
pumping, equipping and commissioning of a sufficient number of production bores 
together with associated pumps and pipeline to meet the objective. This includes an initial 
exploratory bore program to map the depth of the saline water table beneath the reserves, in 
order to quantify and monitor the problem. 

Production bores are to be located within areas of the reserves where the depth to the 
spring water table is less than 2.0m. The present best estimate of the required number of 
bores is twenty. 

The actual number of production bores required may be greater or less than twenty 
depending on the results of the monitor bore program and test pumping of each production 
bore after it is completed. Based on the existing production bore beneath the lake, the total 
pumping rate will be 400 m3/d, with each bore being pumped continuously at 20 m3/d. 

Bore depths and construction are as for Stage 1, described above. 

Geophysical survey will be used to select preferred sites for production bores, in order to 
maximise the recovery rate of saline groundwater from each bore. As vehicle access in die 
reserves is restricted, hand-held instruments will be used. 

This program includes all pumps, pipes and necessary fittings to discharge the pumped 
water to Lake Taarblin. 

Priority 

The groundwater pumping under the reserves is medium priority. Unlike groundwater 
pumping Stages 1 and 2, this program could be commenced immediately as sites are 
accessible even though Lake Toolibin is full. The initial exploratory bore program should 
therefore proceed immediately, results reviewed and the production bore program 
implemented if necessary. 



Responsibility 

CALM 

Estimated Cost 

Estimated Capital Cost 

(i) Geophysical Surveys $5,000 
(ii) Exploratory bores (20 bores @ $500)  $10,000 
(iii) Production bores (20 bores @ $4500)  $90,000 
(iv) Monitor bores (20 bores @ $1360)  $27,200 
(v) Supply and installation of pumps, tanks, 

pipeline etc. from bores to collection tank $50,000 
(vi) Supply and installation of pumps, tanks, 

pipeline etc. from collection tank to Lake Taarblin $20,000 
(vii) Supervision and reporting  $50.000 

TOTAL CAPITAL COST $252,200 

Estimated, Annual Cost: 

(i) Maintenance (assumed 5% of capital cost) $ 12,600 
(ii) Power (11 kW @ 15.5 c/kWH) $14.700 

TOTAL ANNUAL COST $27,300 

Monitoring  

Monitoring requirements are included in Section 3.9.1. 

3 .3        Feasibility, Design and Implementation of Surface Water Control for 
Toolibin Flats 

3.3.1 Feasibility Investigation of Surface Water Control 

O b j e c t i v e s  

To determine the feasibility of a surface drainage scheme for Toolibin Flats, incorporating 
gravity drainage and pumping as necessary, which alleviates waterlogging of agricultural 
land and which prevents more saline surface runoff from entering Lake Toolibin. 



Justification 

There have been several desk studies on proposals for improved surface drainage of the 
Toolibin Flats (Mclntosh 1990, Negus 1990, GHD 1992, Greenbase 1992). However, 
while all reports agree that improved surface drainage would alleviate waterlogging and 
allow increased agricultural .produ.clio.rji (and therefore increased transpiration), none are 
based on adequate site investigation or survey to demonstrate the feasibility of the drainage 
systems proposed. This applies particularly to those drainage proposals which assume that 
drains can be excavated to carry saline surface runoff around Lake Toolibin to 
discharge further downstream. Those proposals which include pumping of saline surface 
drainage around the lake do not contain any cost estimates, nor do they indicate what 
proportion of the total salt load will be prevented from entering the lake. 

This situation has arisen because no funding has been available for a detailed site 
investigation and assessment of the feasibility of surface drainage as a means of protecting 
Lake Toolibin from saline surface runoff. Rather, the emphasis has been on removing 
excess water from agricultural land, with the disposal of such water being of secondary 
concern. 

Previous investigations have used measured salinity levels of different drains and creeks in 
1990-91 (Mclntosh 1990) as a basis for deciding whether surface drainage should be led 
into the lake or diverted downstream. The developing salinity problem with time and the 
fact that water quality in drains and creeks may rapidly deteriorate, appears not to have 
been addressed. 

Given this lack of understanding of the potential for rapid increase in stream salinity, it is 
assumed that the Toolibin Flats are liable to become saline (Appendix A) and any runoff 
generated from the flats may become saline, possibly in the short term. 

Toolibin Flats currently experiences extensive waterlogging and inundation during years of 
greater than average winter rainfall, resulting in lower than optimum agricultural yields. This 
means that transpiration rates are below optimum, leading to high potential recharge rates 
and increasing water table elevation (NARWRC 1987, McFarlane et al. 1989), 

It is desirable that excess surface water should be removed from the Flats by improved 
surface drainage. However, before these drainage works can be implemented it is 
necessary to ensure that the net effect will be positive for Lake Toolibin. 



The underlying concern is that increased surface runoff is already occurring into Lake 
Toolibin following agricultural clearing, and that surface drainage works will increase this 
further. There are no data showing that increased duration and depth of inundation of the 
lake is beneficial to the vegetation within the lake (GHD 1992). 

Description 

The feasibility study will include survey to obtain 0.5m contours over a 20m width either 
side of proposed routes of gravity drains over both CALM Reserves and agricultural land. 
This topographic data will allow the gradient of proposed drains to be estimated and the 
earthworks involved to be quantified and costed. Drainage options to be included are 
those proposed by Negus (1991). Options which include the diversion of more saline 
surface runoff around Lake Toolibin will be given priority in the feasibility study. 

Specifically, the following options should be subject to feasibility study, in order of 

priority: 
(i)         Diversion of the saline north-west creek around the western side of Lake 

Toolibin. 

(ii)        Diversion of the saline flow from catchments to the north-east of the lake around the  
eastern side of Lake Toolibin. 

(iii)        Diversion of the saline flow from catchments to the north-east of the lake around the 
eastern side of Lake Toolibin. 

(iv)        Diversion of the Northern Arthur River around die western side of Lake Toolibin. 

For all options, diversion is only required when water salinity exceeds a nominated 
threshold value. At other times flow into Lake Toolibin would be acceptable. The 
threshold value will need to be specified for each creek separately, as more saline water 
can be discharged into the lake if the total volume, and therefore the salt load, is low 
relative to the total salt load entering the lake. 

A salinity criterion for surface water entering the lake after implementation of any such 
surface drainage scheme, based on the sampling of Mclntosh (1990; 1992), should be 
established prior to the feasibility study. A tentative criterion is that the estimated average 
annual lake inflow salinity following implementation of a surface drainage scheme should 



not exceed 1000 mg/1 TDS, This value compares with 550 mg/1 in 1983 and 1230 mg/1 in 
1981/82 (Stokes and Sheridan, 1985). 

It is essential that the brief for this study specifies that drainage options are developed to the 
extent that typical drain dimensions are shown and costed in sufficient detail to allow 
comparisons to be made. Both capital cost and annual cost breakdowns will be presented. 

It is also essential that estimates are made of the changes which would occur to inflow 
volume and salt load to Lake Toolibin if a drainage proposal were implemented. 

Priority 

This surface water control feasibility study is urgent and essential, and should be 
completed immediately funding is available, preferably by 31 March, 1993. 

Responsibility 

CALM, with the permission of landholders on Toolibin Flats. 

Estimated Cost 

(i)      Topographic survey $20,000 
(ii)     Feasibility study                                                                                $30.000 

TOTAL $50,000 

Monitoring  

Not applicable. 

3.3.2 Design of Surface Water Control Scheme 

Objective 

To design a surface drainage scheme for Toolibin Flats which alleviates waterlogging of 
agricultural land and which prevents more saline surface runoff from entering Lake 
Toolibin. 



Justification 

Justification for a feasibility study of surface drainage options is presented in Section 
3.3.1, This design exercise is the logical next step, providing the feasibility of at least one 
drainage scheme is demonstrated. 

Description 

The design of a surface water drainage scheme will be commenced once feasibility has 
been established, as described in Section 3.3.1 above, and is approved by the NPNCA 
and the Environmental Protection Authority (EPA) if appropriate. 

The design document will include drawings for gravity drains showing plans, and cross 
sections of open channel sections and drain diversion details together with long sections. For 
pumped drainage, drawings will show plans and long sections with pipes, pump and valve 
locations and hydraulic grade lines. 

Design drawings should be of tender document standard and the design report should 
include preparation of contract documents for calling of tenders. 

Priority 

The design of a surface water drainage scheme is urgent and essential, and should be 
completed immediately feasibility is established and funding is available. 

Responsibility 

CALM, in liaison with affected landholders. 

Estimated Cost 

(assuming feasibility is demonstrated) $50,000 

Monitoring  

Not applicable. 



3.3.3 Implementation of Surface Water Control 

Objective  

To implement a surface water control scheme, which has been subject to feasibility study 
and design, as described in sections 3.3.1 and 3.3.2 above. 

Justification 

Justification for a feasibility study of surface drainage options and subsequent design is 
presented in Sections 3.3.1 and 3.3.2. Assuming these two phases are successfully 
completed, implementation of the drainage scheme is required to alleviate water logging of 
agricultural land on Toolibin Flats and to allow some control of water quantity and quality 
entering Lake Toolibin. 

Description 

It is not possible to describe the works in detail until completion of the previous two 
stages. However it is Likely that the surface drainage works will include the excavation of 
open channels, building of control gates, laying of pipes, installation of pumps and 
installation of power supply. 

As an interim measure, and to reduce inundation and waterlogging of agricultural land, a 
flow path through reserves 27286 and 9617 should be created by clearing away all fallen 
debris over a width of approximately 50m. Given the lake's present full condition and the 
low salinity of ponded water, it is likely that lake salinity will be reduced rather than 
increased if this clearing was performed. 

Priority 

Implementation of the surface drainage works is urgent and essential, and should proceed 
once feasibility and design are complete. It is likely that most of the works program will be 
completed in the summer months due to difficult ground conditions in winter. 

Responsibility 

CALM, and landholders on Toolibin Flats. 



Estimated Cost 

Estimated Capital Cost: 
In the range $100,000 to $500,000; $300,000 assumed in the implementation schedule in 

Section 4.0. 

Monitoring  

Monitoring requirements are included in Section 3.9.2. 

3.4        Lake Outlet Control  

3.4.1 Feasibility Study 

Objective  

To determine the possibility of temporarily increasing outlet flows from Lake Toolibin, 
Walbyring and Lake Taarblin by modification to die connecting channels. 

Justification 

Temporary increase of outlet flows from Lake Toolibin would allow more frequent 
flushing of accumulated salt in the lake, thereby reducing the lake salt load and limiting the 
maximum salinity reached as the lake dries by evaporation. 

Description 

The outlet level from Lake Toolibin is controlled by a high point on the overflow channel 
leading to Lake Walbyring. When both lakes are full, the Lake Toolibin outlet is 
controlled by the general water level gradient between the lakes. The overflow level from 
Lake Walbyring may at times be higher than from Lake Toolibin, depending on erosion 
and deposition in the connecting channels. 

Therefore works on the overflow channel alone will only change the outflow from Lake 
Toolibin during times when Lake Walbyring is not causing a 'backwater'. Lake 
Walbyring is small relative to Lake Toolibin so that overflow from Toolibin rapidly fills 
Walbyring and the overflow channel from Lake Toolibin is then controlled by the outlet 
from Lake Walbyring, or further downstream. 



It follows that outlet control for Lake Toolibin requires that Lake Walbyring, and possibly 
lakes further downstream, be analysed jointly. Relative levels between lake outlets have 
been established (Greenbase, 1992). A lake water management study is required to assist 
with design of enhancement options, and to derive operation rules for lake releases which 
will be derived in consultation with interested parties. This study is required prior to any 
works on the ground being implemented. 

The study includes survey of the invert of connecting channels between the lakes, together 
with cross sections at approximately 200 m intervals and at changes in grade, and survey of 
all culverts, roads and railways. Relative levels will be determined (to AHD) and long 
sections plotted. Backwater modelling will be performed to allow water surface profiles to be 
calculated for various flow rates between the lakes. Options for altering the existing 
connecting channels and artificial features (roads, culverts etc) will be investigated and the 
effect of any proposed alteration will be illustrated by backwater modelling to show the 
effect on water surface profiles. 

Operation of lake outlet control works will be subject to agreement of all interested parties 
with decisions made by a local operating committee comprising representatives of CALM 
and local landholders. The derivation of control rules to guide decision making will be 
part of the study and will require Liaison with all interested parties as identified by CALM. 

P r i o r i t y  

Tliis study has a high priority as it is low cost and is considered to have a high chance of a 
successful outcome in terms of an improvement in lake water quality. 

R e s p o n s i b i l i t y  

CALM.  

Estimated Cost 

(i)      Survey $5,000 
(ii)    Study  $25.000 

TOTAL  $30,000 

Monitoring 

Monitoring requirements are included in Section 3.9.2. 



3.4.2 Lake Outlet Control Works 

Objective 
To implement works identified in the Lake Outlet Control Feasibility Study to temporarily 
increase outlet flows from Lake Toolibin, Walbyring and Lake Taarblin by modification to the 
connecting channels. 

Justification 
See Section 3.4.1 above. 

Description 
The works will be defined in the preceding study and will probably include earthworks to 
alter lake connecting channels and gated structures to control lake outflow rates. 

Priority 
This work has a high priority once the Lake Outlet Control Feasibility Study is complete. 

Estimated Cost 
In the range $50,000 to $150,000; $100,000 used for the implementation schedule in 

Section 4.0. 

Monitoring 
Monitoring requirements are included in Section 3.9.2. 

3.5       Enhancement of Lake and Reserve Vegetation 

3.5.1 Protection from grazing. 

Objectives: 
To protect seedlings from grazing 

Justification: 
Grazing of established seedlings of Casuarina obesa have been observed in the lake and 
reserves. It is thought that continuous grazing (as well as higher than normal lake levels) is 
responsible for the seedlings in the lake not reaching sufficient height to withstand 



inundation. Rapid and vigorous regeneration of seedlings in the reserves will increase the 
transpiration potential and the overall health of the vegetation. 

Description: 

Rabbit control is currently being undertaken by baiting with 1080 by CALM, however the 
extent to which kangaroos are contributing to grazing is unknown. The establishment of 
temporary 'exclusion zones1 by fencing around new seedlings following burning or other 
regeneration trials will occur in conjunction with monitoring, to establish the extent of this 
problem. 

Priority: 

Medium 

Responsibility:  

Fencing would be installed by contract under the supervision of CALM District staff. 
Regular inspections and maintenance will be required. 

Estimated Cost: 
Estimated Capital Costs 
Electrical Fencing (5) cost/km                                                   $800 
Power Source $500 

Estimated Annual Cost 
Maintenance Costs $200  

Monitoring Requirements: 

Monitoring of seedling recruitment would occur in the exclusion zones and in comparable 
control plots as part of the on-going vegetation monitoring program. The results of 
monitoring will determine the management actions required. 

3.5.2 Construction and planting of gilgai mounds 

Objective: 
To improve the probability of recruitment, survival and growth of seedlings, and the 
health of established trees in the lake bed. 



Justification: 

Most of the remaining healthy vegetation and successful regeneration in the lake is located 
upon raised gilgai mounds which are thought to provide an increased distance between the 
soil surface and the saline groundwater. Previous trials have demonstrated that tree 
establishment on mounds is more successful than without mounding (R. George pers. 
comm., 1992). If feasible, the construction and planting of artificial gilgai mounds would 
augment waterbird habitat and increase evapotranspiration. 

Description:  

Stage 1: 

Prior to establishing artificial mounds in Lake Toolibin, it has been recommended that 
feasibility trials be conducted elsewhere (Workshop Proceedings - Appendix A). Whilst 
Lake Walbyring was suggested as a suitable location, it has since been noted that Lake 
Walbyring is also a possible discharge zone for saline groundwater. Trial gilgai mounds 
will therefore be constructed in Lake Dulbining. 

Seedlings of Casuarina obesa will be hand-planted on the gilgai mounds and in control 
plots adjacent to the mounds, in the autumn of 1993 after the first winter rains. 
Monitoring of their establishment should occur for three years prior to making any 
decisions on the success of the trial. 

Stage 2: 

Following a positive outcome of the above trials, artificial mounds will be constructed in 

Lake Toolibin, with a similar replanting program. 

Priority: 

Medium priority, increasing to high priority if the deterioration of Lake Toolibin vegetation 
accelerates. 

Responsibility: 

CALM 

Estimated Cost: 
Stage 1: 
Construction $2,000 
Planting $1.000 
TOTAL  $3,000 



Stage 2: 
Construction $2,000 
Planting $1.000 
TOTAL  $3,000 

Monitoring Requirements: 

Stage 1: 
Monitoring plots will be constructed with sufficient replication and controls to permit 
sound statistical analysis of the success of the seedling recruitment and survival for 
implementation of Stage 2. 

Stage 2: 

Monitoring of seedling survival on any artificial mounds in Lake Toolibin will occur as 

part of the ongoing vegetation monitoring program. 

3.5.3 Fire management 

Objectives:  

To initiate regeneration through the use of fire. 

Justification:  

Absence of fire has been suggested as one reason for the deterioration of the overall 
condition of some of the vegetation associations in the reserves, and it has been 
recommended that fire be used as a management tool for promoting seedling recruitment 
(NARWRC, 1978; Mattiske 1982, 1986). Preliminary trials by CALM and monitoring of 
other areas which have been burnt, indicate that controlled burning results in successful 
regeneration of some communities. It is considered that fire management is required 
urgently to regenerate some senescent vegetation communities (Workshop Proceedings -
Appendix A). 

The reluctance to instigate fire management practices in the past has been due to concerns 
regarding the initial loss of evapotranspiration capacity of the vegetation when burnt, and its 
associated effects on groundwater levels. With the implementation of groundwater 
pumping under Lake Toolibin, controlled fire management is less risky. 



Description: 

Fire management is not recommended for all communities, and trials will be required to 
establish the appropriate fire regime for each community. Information to date indicates that 
fire management will be successful in the mixed woodlands of Eucalyptus loxophleba (York 
Gum), E. wandoo and Acacia acuminata (Jam), and to some extent in the Banksia and 
Allocasuarina communities. Controlled burns only are not recommended for the 
Eucalyptus salmonophloia (Salmon Gum) communities, in which ashbed establishment 
and direct replanting techniques will be required. 

Priority: 

High priority following establishment of groundwater pumping. 

Responsibility:  

CALM  

Estimated Cost: 
Design of trials $3,000 
Annual implementation of trials   $3,000 

Monitoring Requirements: 

The regeneration success of vegetation in the trials will be monitored as part of the on-
going vegetation monitoring program. 

Additional attention to groundwater levels will be required following burning to assess the 
impacts of these management procedure on groundwater levels. Monitoring of 
groundwater levels will occur as part of the on-going bore monitoring program. 

3 .6        Revcgetation of Catchment 

Catchment revegetation is required to expedite the establishment of hydrological 
equilibrium for the Lake Toolibin catchment. Groundwater levels below the Toolibin Flats 
and the lake need to be lowered to reverse the processes of salinisation, and these 
conditions should be maintained in equilibrium. Increased utilization of soil moisture in 
potential recharge areas and groundwater in potential discharge areas is required 



Many initiatives previously undertaken or currently underway are consistent with the 
requirements for increased soil and groundwater use. The Toolibin Flats Project' and tree 
planting coordinated by the Lake Toolibin Catchment Committee with support from Alcoa 
Australia are examples. The Recovery Plan provides a set of tasks for catchment 
revegetation that are consistent with these initiatives. 

The demonstration of treebelts at Boundain, 30 km west of Lake Toolibin provides an 
indication of the potential for revegetation. Adequate water-table drawdown is achieved 
with relatively low planting densities (Anon, 1991). Conditions on the Toolibin Flats that 
differ from the Boundain are the higher clay content of soils, and high groundwater 
salinity. 

3.6.1         Land Management Planning 

Objective 

To complete individual property plans, integrated on a catchment basis, that provide the 
information required to locate, design and provide economic analysis for revegetation, 
drainage and agronomic management. 

Justification 

Planning is required to ensure revegetation is fully integrated within agricultural land 
management strategies (including soil management, crop and pasture management, stock 
management and drainage). Plans also encourage consistent implementation between 
properties. 

Description 

Land management plans for individual properties that are integrated on a sub-catchment 
basis are required. The plans are to identify natural resources and land management 
hazards for appropriate design and location of revegetation strategies. Development and 
evaluation of the plans should demonstrate the economic and environmental benefits of 
revegetation, drainage and improved soil and agronomic management. 

Priority 

Initial  farm plans have been prepared for all properties by the W.A. Department of 
Agriculture. The planning process is being further developed with support from the  



National Landcare Program (NLP). Planning should be completed for all properties with 
high priority. 

The priority for planning in sub-catchments should be as follows: 

SC-9, SC-10, SC-11, SC-8, SC-1, SC-7, SC-6, SC-2, SC-5, SC-4, SC-3 
(refer Figure 3) 

Responsibility 

(1)       Lake Toolibin Catchment Committee 

(2)       Landholders 

(3)       W.A, Department of Agriculture (N.L.P. Project) 

Estimated Cost 

Previous arrangement. 

Monitoring  

A register of planning should be maintained. 

3.6.2         Revegetation of Deep Sands  

Objective  

To minimize groundwater recharge through deep sands by the establishment of perennial 
fodder shrubs. 

Justification 

An estimated 15 percent of annual catchment recharge may occur through the Deep Sands 
(Workshop Proceedings - Appendix A). Annual pastures are poor and utilize minimal soil 
water. Tagasaste (Chamaecytisics palmensis) is deep rooted and utilizes more water over a 
longer period. Economic returns justify establishment costs. 

Description 

The full establishment of the fodder shrub Tagasaste on the estimated 2,000ha of Deep 
Sand is required. An economic evaluation of utilization of Tagasaste within an integrated 
fanning system using an established demonstration farm is required. A short term project 



engaging an extension officer to provide detailed site and economic evaluation for all 
suitable sites is required. 

Priority 

High priority 

Responsibility 

(1)       Lake Toolibin Catchment Committee 

(2)      Landholders 

(3)       W.A. Department of Agriculture 

Estimated Cost 
1750ha at $100ha will cost $175,000 (over 250ha previously established). 
NOTE - A low interest loan scheme may be considered. 

The extension Program will cost approximately $20,000 

Monitoring  

A register of establishment is required 

3.6.3 Revegetation of Salt-Affected Land 

Objective 

To minimize evaporation from surface soils and lower groundwater levels beneath salt-
affected land. 

Justification 

Salt affected surface soil is the primary cause of increasing salinity of stream flow into 
Lake Toolibin. Vegetation will reduce surface evaporation and lower groundwater by 
evapotranspiration. 

Description 

Land identified on property plans as salt-affected should be fenced and established with 
salt-tolerant fodder shrubs in association with partial tree planting. 

An electrical conductivity survey (EM38) of specific sites is required prior to revegetation. 
This will provide a guide to the establishment of suitable species. For example: 



Sites witli EC readings > 200 mSm+ 

- halophytic shrubs (Altriplex spp., Maireana brevifolia) 

Sites with EC readings 100-200 mSm+ 

- halophytic shrubs with partial plantings of trees (Eucalyptus occidentalis, E. 
loxophleba, Casuarina obesa, Acacia saligna) 

Sites with EC readings <.100_tnSrnlf 

-partial planting with trees and shrubs (as above) with additional establishment of suitable 
pasture species. 

Priority 

Existing program to be extended and advanced with high priority. 

Responsibility &  Involvement 

(1)       Lake Toolibin Catchment Committee 

(2)      Landholders 

(3)      W.A. Department of Agriculture 

Estimated Cost 

1300ha at $150/ha will cost $195,000 (approximately 200ha previously established) 

Monitoring  

A register of establishment should be maintained. Observation wells should be established at 
each site. 

3.6.4 Electrical Conductivity (EM) Survey of Potential Salt-Affected Land 

Objective  

To provide a map of areas with high, medium and low soil profile salt storage. 

Justification 

The alluvial and colluvial soils of the Toolibin Flats have areas with varying potential to 
become salt-affected The survival and productivity of trees is partially determined by soil 
salinity. Knowledge of the distribution of potential salinity on the Toolibin Flats will 



enable the selection of suitable tree species and location of tree planting to maximize 
productivity and water use. 

Description 

Ground or airborne survey of potentially salt-affected land to be undertaken in two stages. 

Stage One 

The area with slope less than 1 percent North of the Wickepin - Harrismith Road and 
South of the South Wogolin Road (estimated to be 3,000ha) 

Stage Two 

Other areas of the Toolibin Flats (approximately 14,000ha) 
The survey should provide information for the top 5 metres of the soil profile. Existing 
ground survey equipment will provide this information. Airborne survey systems with 
similar capability are being developed. 

Priority 
Stage One: High Priority  
Stage Two: Medium Priority 

Responsibility 
(1)       Department of Conservation and Land Management 
(2)      Landholders 

(3)       Lake Toolibin Catchment Committee 

Estimated Cost 
Stage One 

Air Survey (100m lines) $8,000  

Ground survey (100m lines) $37,500  

Stage Two 
Air Surrey 14,000ha@ $4/ha   $56,000 
Ground survey 14,000ha@20/ha    $280,000  



3.6.5 A.lley-Style Revegetation of Toolibin Flats 

Objective  

To maintain ground water levels at least 1.5m below the ground surface of Toolibin Flats 
without loss of farm productivity. 

Justification 

Groundwater levels are 1.5m to 2.5rn below the ground surface in marginally saline areas. 
Alley-style tree planting strategies have demonstrated that groundwater can be maintained 
below 2,0m. If this is not achieved, considerable areas of Toolibin Flats may become salt-
affected causing increased salinity of streamflow and reduced agricultural production. 

Description 

Establish multiple row treebelts (width of approximately 15 metres) with an inter-row 
(width of 25-50 metres) for crop and pasture production. A stem density of 120/ha is 
suggested. The spacing and density of plantings should vary according to EM survey 
information and site specific groundwater evaluation. 

Plantings are to be with species suitable for eucalyptus oil production (e.g. Eucalyptus 
plenissima, E. kochii, E. loxophleba, E. polybractea, E. oleosa). Final species 
selection should be made on the basis of soil profile information from EM survey. 

CALM will establish a trial area of approximately 50ha to determine the most suitable 
species and planting design. A total of 4000ha should be established within 10 years. 
This is approximately 25 percent of the potentially salt affected area of Toolibin Flats. 
CALM will evaluate the economic feasibility of a cost-share agreement scheme with 
landholders. 

Priority 

The area of Toolibin Flats within sub-catchments 9 and 10 should be established with high 
priority. 

Responsibility 

(1)       Department of Conservation and Land Management 
(2)       Lake Toolibin Catchment Committee. 



(3)      Landholders. 
(4)       W.A. Department of Agriculture. 

Estimated Cost 

• 4QOOha at $200/ha will cost $800,000 to establish.  
• Annual maintenance costs to be determined by CALM 
• Returns following harvest to be determined by CALM. 

Monitoring  

• A register of establishment should be maintained.  
• Regular monitoring of groundwater observation wells. 

3.6.6         Break-Of-Slope Revegetation 

Objective 

To establish a broad belt of trees around the margin of the Toolibin Flats. 

Justification 

The break-of-slope between the uplands and the Toolibin Flats is of generally lower relief 
and has greater potential for groundwater discharge than adjacent areas. 

Description 

Establish trees in a series of co-ordinated belts or blocks in the break-of-slope landscape 
position. Priority, position and species selection should be determined by site-specific 
EM survey. 

Priority 
High priority. 

Responsibility 
(1)       Department of Conservation and Land Management 
(2)       Lake Toolibin Catchment Committee 

(3)       Landholders 

Estimated Cost 

Approximately 500ha at $200/ha will cost $100,000 to establish. 



Monitoring  

• A register of tree planting should be maintained.  
• Regular measures of groundwater observation wells. 

3.7        Agronomic Manipulation 

3.7.1 Control of Waterlogging 

Objective 
To increase the use of soil water by crops and pastures, by improving, the; soil drainage. 

Justification 

Waterlogged soils have increased potential for groundwater recharge. Crop and pasture 
productivity is reduced by waterlogging so water use potential is correspondingly reduced. 

Description 

Earth.structures will be constructed to prevent inundation and waterlogging of the Toolibin 
Flats. These structures are to be co-ordinated with the catchment-scale surface water 
drainage requirements. 

Interception drainage will be constructed for potentially waterlogged areas of duplex 
profile soils in the uplands. Drainage should be co-ordinated through established 
waterways to surface water drainage requirements on the Toolibin Flats. 

The location and design of surface water and interception drainage is to be determined by 
property planning and subsequent field survey. 

Extension of the economic benefits to be derived from waterlogging control is required. 

Priority 

Medium priority. 

Responsibility  &  Involvement  

(1)       Lake Toolibin Catchment Committee. 
(2)       Landholders. 
(3)       W.A. Department of Agriculture. 



Estimated Cost 

$250-$400 per kilometer of graded drainage (construction by grader) 

Monitoring  

• A register of earth structure construction to be maintained. 
• Evaluation of satellite imagery for monitoring areas of waterlogging in association 

wth CSIRO and/or the Western Australian Department of Land Administration 
(DOLA). 

3.7.2 Soil Structure Improvement on the Toolibin Flats 

Objective 

To develop agricultural systems that improve soil structure. 

Justification 

Poor soil structure limits productivity (and hence water use) of crops and pastures. Rainfall 
infiltration rates will be increased with improved soil structure. 

Description 

Demonstration sites should be established that measure the effect on soil structure and 
productivity of combinations of the following agricultural system components: 

• minimum tillage 
• deep tillage 
• stubble retention 
• gypsum application 

• increased nitrogenous fertilizer applications 
• reduced stocking of saturated soils 

Priority 
Medium priority 

Responsibility 
(1)       Lake Toolibin Catchment Committee 
(2)       Landholders 
(3)      W.A. Department of Agriculture 

 



3.9.2         Surface Water monitoring 

Objective 
To monitor and report surface water data to allow efficient implementation of the Recovery 
Plan and to gauge the degree of success against the recovery criteria stated in Section 
2.2.2. 

Justification 

Monitoring of surface water data is essential to provide information on the hydrological 
processes, to determine the degree of success of various recovery actions and to assess the 
need, and timing, for other recovery actions to be implemented. 

Description 
The Water Authority has agreed to support the continued operation of the Northern Arthur 
River gauging station (No. 610090). Apart from this, monitoring of surface water in all 
existing and future natural creeks and constructed drains in Lake Toolibin and reserves 
will be performed on a monthly basis. Monitoring will include flow rates measured by the 
velocity-area method using a current meter and E.G. A monthly report will be prepared on a 
calendar month basis and submitted to the Recovery Team by a fixed date each month to 
assist decision making. Nutrient analyses, particularly total phosphorus and total 
nitrogen, should be performed at least twice per year of Lake Toolibin water and of 
selected drains as necessary to determine possible nutrient sources. 

Priority 

Regular monitoring and reporting is a high priority. 

Responsibility 

Water Authority, CALM. 

Estimated Cost 
Cost depends to some extend on the number of locations to be sampled and reported on. 
Monitoring of the existing creeks and drains is presently performed by ALCOA. The 
present arrangement is estimated to cost $10,000/year. An expanded monitoring program 
once a surface drainage scheme is implemented may cost $30,000/year. 



3.9.3         Vegetation 

Objective  

To monitor the condition of the vegetation of Lake Toolibin and surrounding reserves. 

Justification 

Monitoring of the health and status of the vegetation is required to determine the extent to 
which the Recovery Plan is succeeding, and to monitor the success of management actions 
for integration into the decision support system. This involves determining the rate of any 
further deterioration, the impacts of the groundwater pumping program, the success of the 
grazing management program, the success of germination and planted seedling 
establishment on the artificial mounds, and the results of the fire management trials. 

Description 

Overall vegetation condition 

At present, general monitoring of vegetation occurs at four yearly intervals. With the 
indication that salinity levels may be rising after a period of stability and the risk of further 
deterioration of the vegetation, more intensive monitoring may be required at more regular 
intervals, depending upon the results of groundwater quality monitoring. Monitoring 
schedules will be decided by the Recovery Team. 

Impacts of groundwater pumping 

It is currently assumed that groundwater pumping underneath the lake and the reserves will 
be beneficial to the vegetation. It is not known, however, where C. obesa obtains water 
during dry spells, or whether groundwater pumping during the summer months will have a 
detrimental effect upon the vegetation. Regular monitoring of the vegetation condition upon 
the commencement of groundwater pumping will be required, particularly in the summer 
months, until the appropriate pumping periods are established. 

Assessment of success of .grazing management 
Temporary electrical fences will be constructed around fire management trial areas. 
Monitoring of the success of die electrical fencing program to prevent herbivory will occur 
within the overall vegetation monitoring program. 



Assessment of die success of regeneration trials 

Monitoring of germination (if any) and the establishment success of handplanted seedlings 
on artificial gilgai mounds in Lake Dulbining will be required at yearly intervals for a 
minimum of three years. 

Based on the results of the above, the recovery team will decide whether to implement the 
construction of gilgai mounds in Lake Toolibin. 

Regeneration following fire management trials 

Monitoring of fire management trials will be required on a yearly basis. Monitoring will 
include the success of seedling recruitment, the extent of herbivory and the occurrence of 
weed invasion. Weed control measures will be decided by the recovery team. 

Priority 

High. 

Responsibility 

CALM. 

Estimated Cost 

$6,000/yr $54,000 

3.9.4         Invertebrate levels 

Objective 

To assess the quality of the food resources (invertebrate species diversity and numbers) 
available to breeding waterbirds. 

Justification 

Invertebrate species and levels are important wetland components for breeding waterfowl. In 
addition, they are often sensitive indicators of water quality change. Although the recovery 
actions described above are considered to be sufficient for the recovery of Lake Toolibin, 
monitoring of invertebrate levels will be useful to indicate whether recovery criteria are met 



Estimated Cost 
Approximately $10,000 for the costs of establishing and monitoring demonstration sites. 

Monitoring 
A register of the adoption of agricultural system components should be maintained. 

3.8       Development of a Decision Support System 

Objective 
To develop a computer-based decision support system to enable the Lake Toolibin 
Recovery Team to consider all available information during implementation and on-going 
management of the Recovery Plan. 

Justification 

The combination of information required to make management decisions is complex. 
Managers of Lake Toolibin and the surrounding environment will be assisted by computer 
software that incorporates data from monitoring all parts of the environmental system with 
specific management objectives. 

Description 

A Decision Support System is to be developed for use by the Lake Toolibin Technical 
Advisory Group and technical staff to assist with ongoing management requirements. The 
system will incorporate the following components: 

• Groundwater levels beneath Lake Toolibin 
• Groundwater levels beneath Toolibin Flats 
• Lake water levels in Lake Toolibin 

• Lake inflow volume 

• Lake inflow water quality 

• Period of inundation 

The Decision Support System will assist with management decisions upon the following 

issues: 

• Installation of additional groundwater pumping bores. 
• Temporary or permanent cessation of groundwater pumping. 

 



• Diversion of surface water into, or away from Lake Toolibin. 
• Increasing or decreasing outflow from Lake Toolibin. 

Priority 
High priority. 

Responsibility 
(1)      Department of Conservation and Land Management. 
(2)       Lake Toolibin Technical Advisory Group (Recovery Team). 

Estimated Cost 
$30,000 

3 .9        Monitoring and Reporting 

Monitoring is required for several reasons, namely: 

• The collection of baseline data. This is essential to enable an understanding of the 
health and condition of the system. 

• To assess the effectiveness of the recovery actions implemented. 

• The results of management actions which incorporate experimental trials are 
required for feedback into management decisions and the Decision Support 
System. 

 
The development of a monitoring schedule will be required to prevent duplication of 
effort. It is of utmost importance that the results of the monitoring be analysed and 
interpreted in a timely manner to enable the appropriate response and adaptation of the 
Recovery Plan. It is recommended that this function be undertaken by a Technical 
Advisory Group set up as an adjunct to the Recovery Team. Overall monitoring 
requirements are listed below. 



3.9.1 Groundwater monitoring 

Objective 
To monitor and report on groundwater data to a l low efficient implementation of the 
Recovery Plan and to gauge the degree of success against the recovery criteria stated in 
Section 2.2.2. 

Justification 
Monitoring of groundwater is essential to provide information on the hydrological 
processes, to determine the degree of success of various recovery actions and to assess the 
need, and timing, for other recovery actions to be implemented. 

Description 
Monitoring of groundwater levels in all existing and future monitor bores in Lake 
Toolibin and reserves will be performed on a monthly basis. In addition, pumped 
volumes and water quality from production bores will be monitored monthly. A 
monthly report will be prepared on a calendar month basis and submitted to the 
Recovery Team by a fixed date each month to assist decision making. 

Priority 
High. 

Responsibility 
CALM. 

Estimated Cost 

Cost depends largely on the number of bores to be monitored, sampled and reported 
on. Monitoring of the existing bores is presently not funded and an allowance of 
$5,000/year should be established immediately to cover the existing bores, increasing 
to approximately $30,000/year when Groundwater Pumping Stages 1, 2 & 3 are 
implemented. 



Description 

An initial survey of invertebrate species diversity and levels in Lake Toolibin will be 
required for comparison with other wetland systems, and for the establishment of baseline 
data for recovery criteria. Monitoring is then recommended twice over the period of 
recovery, or more frequently depending upon the rate at which change is observed in the 
system (either deterioration or improvement). 

Priority 

Monitoring is essential to determine whether the lake is meeting recovery criteria. 
However, the priority is low relative to other tasks. 

Responsibility 

CALM. 

Estimated Cost 
Initial data collection and analysis $3,000 
Monitoring at year 5 and year 10              @$3,000/yr                                $6,000 

3.9.5 Waterbird monitoring 

Objective  

To establish the numbers, species diversity and breeding success of waterbirds visiting 
Lake Toolibin. 

Justification 

A major reason for the establishment of a Recovery Plan for Lake Toolibin is its 
importance as a breeding area and habitat for waterbirds. Although it is currently assumed 
that the implementation of all recovery actions will enable preservation of the  current 
habitat values of the lake, the ultimate measure of successful recovery will be the 
maintenance or improvement of waterbird use of the lake. 

Description 

Although sufficient baseline data are available by which to establish recovery criteria, a 
survey of the numbers, species and breeding success of waterbirds which visit and breed in 
the lake will be undertaken at Years 1,5 and 10 during the recovery schedule. 



Priority 
High. 

Responsibility 
CALM. 

Estimated Cost 
Initial monitoring survey $3,000 
Monitoring at years 5 and 10                   @$3,000/yr                                $6,000 



4.0       IMPLEMENTATION SCHEDULE 
(*  Pr io r i ty  1  =  Essen t i a l ;  2  =  High ;  3  =  Medium)  
( * * L H  =  L a n d h o l d e r s ,  W A D A  =  W e s t e r n  A u s t r a l i a n  D e p a r t m e n t  o f  A g r i c u l t u r e ,  L T C C  =  L a k e  T o o l i b i n  C a t c h m e n t  C o m m i t t e e ;  C A L M  =  D e p a r t m e n t  o f  C o n s e r v a t i o n  a n d  L a n d  M a n a g e m e n t )  
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 1  .3    Groundwate r  pumping  under  rese rves  
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2     Surface Water Control 
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3.    Lake Outlet Control 
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 3.2    Lake  out le t  cont ro l  works 

 
2 
 

50% 
 

C A L M 
 

100 
 

5 
 

5 
 

5 
 

5 
 

5 
 

5 
 

5 
 

5 
 

5 
 

145 
 

4.    Lake and Reserve Revegetation 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 4.1     Protec t ion f rom grazing  

 
3 
 

100% 
 

C A L M 
 

 
 

 
 

 
 

8.5 
 

0.2 
 

0.2 
 

0.2 
 

02 
 

0.2 
 

0.2 
 

9.7 
 4.2    Tr ia l  g i lgai  moun ds - Stage 1  

 
2 
 

100% 
 

C A L M  
 

 
 

 
 

 
 

 
 

3 
 

 
 

 
 

 
 

 
 

 
 

3 
 4.3   Trial  gi lgai  mounds - Stage 2 

 
3 
 

100% 
 

C A L M 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

3 
 

 
 

 
 

3 
 4 .4    F i r e  managemen t  

 
2 
 

100% 
 

C A L M 
 

 
 

 
 

 
 

3 
 

3 
 

3 
 

3 
 

3 
 

3 
 

3 
 

21 
 

5.     Catchment Revegetation 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 5.1     Land  management  p lanning  

 
2 
 

100% 
 

L H ,  W A D A .  L T C C  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 5.2    Revegeta t ion  of  deep  sands  

 
2 
 

100% 
 

L H ,  W A D A ,  L T C C  
 

37.5  
 

1 7 . 5 
 

1 7 . 5 
 

1 7 . 5 
 

1 7 . 5 
 

1 7 . 5 
 

1 7 . 5 
 

1 7 . 5 
 

1 7 . 5 
 

1 7 . 5 
 

195 
 5.3    Revegeta t ion of  sa l t  af fected land  

 
3 
 

100% 
 

L H ,  W A D A ,  L T C C  
 

1 9 . 5 
 

19.5  
 

1 9 . 5 
 

1 9 . 5 
 

1 9 . 5 
 

1 9 . 5 
 

1 9 . 5 
 

1 9 . 5 
 

1 9 . 5 
 

1 9 . 5 
 

195 
 5.4    EM survey of  sa l t  a f fec ted  land  

 
2 
 

100% 
 

L H ,  W A D A ,  L T C C  
 

37.5  
 

56 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

9 3 . 5 
 5.5   Alley -s tyle  revegetat ion of  Tool ibin f la ts  

 
2 
 

80% 
 

L H ,  W A D A ,  L T C C ,  C A L M 
 

80 
 

80 
 

80 
 

80 
 

80 
 

80 
 

80 
 

80 
 

80 
 

80 
 

800 
 5.6   Break of  s lope revegetat ion  

 
2 
 

100% 
 

L H ,  W A D A ,  L T C C  
 

10 
 

10 
 

10 
 

10 
 

10 
 

10 
 

10 
 

10 
 

10 
 

10 
 

100 
 

Stage 1 and 2 Groundwater Pumping cannot be implemented until Lake Tollibin dries (see Sections  3.2.1 and 3.2.2) 



Costs $000  
 

T A S K 
 

Pr ior i ty* 
 

Feasible 
 

Respons ib le  Par ty  ** 
 

1 9 9 4 
 

1 9 9 5 
 

1996 
 

1997 
 

1998 
 

1 9 9 9 
 

2 0 0 0 
 

2001 
 

2 0 0 2 
 

2 0 0 3 
 

T O T A L  
 

6.    Agronomic Manipulation 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 6 .1    Wate r logg ing  con t ro l  o f  up lands  

 
2 
 

80% 
 

L H ,  L T C C 
 

20 
 

20 
 

20 
 

20 
 

20 
 

20 
 

20 
 

20 
 

20 
 

20 
 

200 
 6.2    Improved  so i l  s t ruc ture  on  Tool ib in  f la t s  

 
3 
 

100% 
 

LH.WADA, LTCC 
 

 
 

10 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

10 
 

7.    Decision Support System 
 

2 
 

100% 
 

C A L M  
 

30 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

30 
 

8.    Monitoring and Reporting 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 8 .1     Groundwa te r  mon i to r ing  

 
2 
 

100% 
 

C A L M  
 

5 
 

30 
 

30 
 

30 
 

30 
 

30 
 

30 
 

30 
 

30 
 

30 
 

275 
 8.2   Surface water  moni tor ing  

 
2 
 

100% 
 

C A L M  
 

10 
 

10 
 

30 
 

30 
 

30 
 

30 
 

30 
 

30 
 

30 
 

30 
 

260 
 8.3    Vegeta t ion 

 
2 
 

100% 
 

C A L M  
 

 
 

6 
 

6 
 

6 
 

6 
 

6 
 

6 
 

6 
 

6 
 

6 
 

56 
 8.4    Inver tebra tes  

 
3 
 

100% 
 

C A L M  
 

3 
 

 
 

 
 

 
 

 
 

3 
 

 
 

 
 

 
 

3 
 

9 
 8 . 5    W a t e r b i r d  c o u n t s  

 
3 
 

100% 
 

C A L M  
 

3 
 

 
 

 
 

 
 

 
 

3 
 

 
 

 
 

 
 

3 
 

9 
 

Total 
 

 
 

 
 

 
 

600.5  
 

864 
 

632 
 

344.5  
 

339.2  
 

342.2  
 

336.2  
 

339.2  
 

336.2  
 

342.2  
 

4476.2  
 



5.0   REFERENCES 

Anon (1991). Boundain Agro-Forestry Trial - Progress report. 

Casson, N.E. (1988). Lake Toolibin and Reserves - Interim Management Guidelines. 
Unpublished report prepared for CALM. 

Froend R.H., Heddle E.M., Bell D.T. and McComb A.J. (1987). Effects of salinity and 
waterlogging on the vegetation of Lake Toolibin, Western Australia. Aust. J, Ecol. 12: 
281-298. 

Greenbase Consulting Pty Ltd (1991). Unpublished report. 

Greenbase Consulting Pty Ltd (1992). An opportunity to improve drainage from Lake 
Toolibin to Lake Taarblin. 

Gutteridge Haskins & Davey Pty Ltd (1992). Lake Toolibin Hydrological Studies. 

Hearn, SJ. (1988). Soil Conservation and Management Strategies for the Toolibin 
Catchment. Western Australian Department of Agriculture. Technical Report No. 75. 
Division of Resource Management. 

Jaensch, R.P. Vervest, R.M., and Hewish, M.J. (1988). Waterbirds in Nature 
Reserves of south-western Australia, 1981-1985: Reserve Accounts. RAOU Report No. 30. 

Martin, M.W. (1990). Salinity Control by Groundwater Pumping at Lake Toolibin, 
Western Australia. GSWA File 150/85. 

Mattiske, E.M. (1978). Vegetation studies of Lake Toolibin and surroundings. For the 
Northern Arthur River Wetlands Rehabilitation Committee Progress Report (1978). 

Mattiske, E.M. (1982). NARWRC Progress Report - Lake Toolibin vegetation study. 
Department of Fisheries and Wildlife. 



 
Mattiske, E.M. (1986). Progress Report - Lake Toolibin vegetation study, December 
1986. For the Department of Conservation and Land Management and the Northern 
Arthur River Wetlands Rehabilitation Committee 

McFarlane, D.J., Engel, R. and Ryder, A.T. (1989). The Location of Recharge Areas 
Responsible for Valley Salinity in Lake Toolibin Catchment, Western Australia. Proc. 
Symp. Groundwater Recharge. A.A. Balkema. 

Mclntosh, K. (1990). Lake Toolibin Catchment Stream Monitoring Program 1990 
Winter. 

Mclntosh, K. (1992). Unpublished data. 

Negus, T. (1991). Toolibin Flats Surface Drainage Network Preliminary Design 
Proposals. 

Northern Arthur River Wetlands Rehabilitation Committee (NARWRC) (1978). The 
status and future of Lake Toolibin as a Nature Reserve. Water Authority of Western 
Australia. Report No. WA. 2 

Rockwater Pty Ltd (1991). Dewatering of Sediments, Lake Toolibin: Preliminary Design 
and Costing. 

Stokes, R.A. and Sheridan, RJ. (1985). Hydrology of Lake Toolibin. Water Authority of 
Western Australia. Report No. WH2. 

 


