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FOREWORD 

At about the time of Western Australia's foundation, a noted English essayist, member of 
Parliament and agriculturist, William Cobbett, wrote: 

From an early age I had imbibed the opinion that it was every man's duty to do 
all that lay in his power to leave his country as good as he found it. 

Today that duty has not been forgotten, far from it. However, salinity has gradually been 
creeping upon us until today it is our greatest environmental problem. 

It may seem odd that in the driest third of the driest continent of the world that we have an 
environmental problem brought about by not fully utilising the rain that falls. 

Our current land practices are at fault because we usually overwater where and when it is 
available, or where it is not we grow crops and pastures which are not perennial and 
consequently are not able to utilise all the rainfall as did the natural vegetation. 

This imbalance in water utilisation has brought about an environmental imbalance which 
has infested itself in soil salination and water logging, which has caused severe disruption 
and degradation of our hydrological regime. 

While many who should know otherwise see salinity as the bare soil already showing scald, 
it is just the tip of the iceberg. It is the water logging beneath the surface that is the major 
problem because it dissolves the salts present in Western Australian soils and it is only 
where the solution hits the surface that it becomes apparent. 

Water tables in some places have been reported to have risen by amounts varying from 0.10 
to 0.50 a metre a year. 

Some Shires have reported that 10% of their land is already rendered useless for crops and 
others may be losing 1 % a year. One third of our irrigation area has its production reduced 
by salinity. 

The effect of salinity on our water supplies is very great. Less than 50% of the divertible 
surface water in the agricultural area remains fresh and salinity is already costing the State 
an additional 35 million dollars a year just to process our water supplies. 

Potable water will be the limiting factor in population growth and industrial expansion. 
While water could be transported from the Ord River, the cost would be prohibitive. This 
would create difficulties for industries dependent on ample low---<:ost supplies of water to 
compete with other countries or other States. It would also alter most people's way of life 
as water would be far more costly and could not be used to keep gardens and parks 
maintained in the manner to which we are accustomed. It makes more sense to look after 
the water and indeed the land we already have. 

Western Australia is leading the rest of Australia in salinity research and in farmers' 
commitment to solving the problem, but money is the key to the next stage. The Victorian 
Government spent 30 million dollars combating the problem during its last term of office, 
and has committed 100 million dollars to be used in the next 5 years. 

Although we have nearly 90 land conservation district committees already formed or in the 
process of forming, there is still one third of the State where such committees are needed 
and the Government has to address the problem of backing up these committees. 

This report recommends the structure of Government required to handle the large amounts 
of money required to be spent by the State in financing an all-out campaign to beat salinity. 
Our Committee sees a need for more public education. For the Government to give large 
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grants the public has to give its support and know why it is needed and feel that it is 
worthwhile. 

There is sufficient knowledge as to how we can change our land practices to better utilise 
our water and to monitor and reduce the damage already created. We now have to put into 
practice in the field, on a large scale, that knowledge and experience. Without doubt more 
will be learnt as we progress. 

However, we should never forget the words of Charles Edward Lane-Poole, the first 
Conservator of Forests in Western Australia under the Forests Act 1918, when he reminded 
us that: 

We have not inherited the Earth from our parents, we have borrowed it from our 
children. 

David Wordsworth 
Chairman 
Select Committee on Salinity 

tl 
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METHOD OF INQUIRY 

Visits and Inspections 

The Committee inspected salt affected properties and salinity control projects in Western 
Australia, Victoria and South Australia. A list of the areas visited was appended in the 
Committee's discussion paper. The Committee was assisted during these visits by staff of 
Government departments, landowners, and officers of Shire Councils. 

Submissions and Evidence 

The Committee advertised its Terms of Reference in the metropolitan and rural newspapers 
and invited submissions from interested people and organisations. Persons and 
organisations who furnished written submissions, gave evidence, or supplied information 
are listed in the acknowledgements to this Report. 

Transcripts of the evidence given to the Committee, having been tabled in Parliament, are 
available for public perusal in the Legislative Council Office during normal office hours. 

Discussion Paper 

Based on the initial submissions and evidence the Committee, in June 1988, presented a 
report to Parliament, in the form of a discussion paper which outlined the nature of salinity 
and the seriousness of the situation in Western Australia, and made preliminary 
recommendations. Approximately 800 of these discussion papers were distributed, and they 
engendered much press and public comment. The discussion paper forms an important part 
of the overall report to Parliament and should be read in conjunction with this final report. 

Based on further evidence, and the views expressed by respondents to the discussion paper, 
the Committee revised and re-evaluated its recommendations and conclusions contained in 
this Report. 

Committee Documentation 

So that maximum benefit can be made of the valuable information give to the Committee, 
much of which by its nature could not be contained in the recommendations, a full copy of 
all submissions, transcripts of evidence and responses to the discussion paper shall be 
presented to the authority responsible for salitiy in this State. 

The originals, having being tabled in Parliament, are available for public inspection in the 
Legislative Council Office during normal office hours and copies and extracts may be 
taken. 
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INTRODUCTION 

The Committee recommends the amendment of the Soil and Land Conservation Act by the 
establishment of a Statutory Body to be known as the Soil Conservation Authority to -

1. Provide a responsible body to report to Parliament and thereby the people of Western 
Australia its assessment of the Soil Conservation and Salinity problems in this State. 

2. Coordinate efforts in all areas and particularly government agencies. 

3. Examine all avenues for funding soil conservation and associated salinity problems. 

4. Monitor the problems and achievements and recommending the appropriate budget 
provisions to address these problems. 

The Committee recognises that a lot has been achieved to date. On the other hand a lot more 
must be done and can be done provided money is available to back up such groups as 
voluntary concerned farmer organisations with financial assistance and the technical 
expertise now in limited supply. 

The proposed change of structure is not intended to reflect on the Department of Agriculture 
or the Resource Management Division of that Department. The Committee believes that 
while the principal avenue for assistance to farmers is restricted to funding through the 
budget of one department it will not be possible to provide the resources necessary. In 
addition the problem needs to be addressed in several Ministerial portfolios and for this 
reason it is proposed that the Soil Conservation Authority be responsible to the Premier and 
Treasurer. 

The Authority should be a small unit with a principal objective of bringing support to the 
structures already in existence and determining how assistance can be applied to best 
advantage while keeping the Parliament and people of Western Australia informed on the 
problems existing and the strategy recommended for ameliorating these problems. 
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FINAL RECOMMENDATIONS 

The Committee accepts the view expressed by many respondents to its discussion paper that 
salinity control is an integral part of soil conservation measures requiring urgent 
Government attention and recommends accordingly: 

Strategies 

(1) The Government to develop a long-term strategy for salinity control. 

(2) Substantial additional funding on a continuing basis, similar to other States, to be 
provided as soon as possible from the public sector for salinity control as part of the 
overall soil conservation programme. 

Organisation and Management (see organisational chart) 

(3) The Soil and Land Conservation Act to be amended to provide for a Soil Conservation 
Authority, to recommend and review State policies and objectives for salinity control 
and to ensure that such co-ordinating policies and objectives are achieved through a 
coordination of the activities of functional agencies, community-based action groups 
and land conservation district committees. 

( 4) The Minister administering this Act to be the Premier and Treasurer. 

(5) The Soil Conservation Authority to comprise: 

Chairman and Chief Executive of the Authority, 
Under Treasurer, 
Chairman of the Environmental Protection Authority, 
the Director of Agriculture, 
the Executive Director of Conservation and Land Management, 
the Director of Water Resources, Western Australian Water Authority, 
the Chairman of the Soil Conservation Advisory Committee, 
the Commissioner for Soil Conservation, and 
the Director, Department of Mines. 

( 6) The objective of the Authority is to provide: 

1. Better coordination of effort, in particular with respect to government agencies. 

2. A vehicle for considerable increase in funding. 

3. For the monitoring of achievements. 

4. Preparation of budgets for the consideration of the Treasurer. 

5. An annual report to Parliament, setting out achievements and the strategy proposed 
for the ensuing year. 

(7) The Department of Agriculture to be designated as the "principal agency" responsible 
for assisting in the day-to-day co-ordination of salinity control activities in 
agricultural areas. The Department of Conservation and Land Management and the 
Western Australian Water Authority to share the responsibility on reserve lands and 
catchment reserves as appropriate. 
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Regional Strategies 

(8) 

(9) 

The Soil Conservation Authority to be responsible for ensuring that appropriate 
planning for salinity control takes place at State, regional and local levels. 

A State Salinity Control Strategy to be prepared under the direction of the Soil 
Conservation Authority and form a component of more broadly based State 
Strategies. 

( 10) The preparation of regional, sub-regional and farm plans for salinity control to be 
facilitated by assistance from government agencies co-ordinated through the Soil 
Conservation Authority. 

(11) Multi-disciplinary salinity control field teams, capable of determining sub-regional 
and farm plans, to be set up in both dryland and irrigation regions. They should 
work with extension officers and land conservation district committees, and be able 
to provide an integrated source of advice on preferred land management practices, as 
well as having the capability to fully monitor the salinity situation. 

Funding 

(12) An extended Salinity Loans Scheme to be established for farmers in irrigated and 
non-irrigated regions. Initially, it should operate for a period of five years, and be 
implemented using criteria formulated in association with the Soil Conservation 
Authority. Loans at concessional rates to be made available by considering the 
following factors: 

the likely contribution that the measures will make towards reducing salinity 
problems; 

the participation of the farmer in a group project; 

the extent of farm planning that has been undertaken; and 

the ability of the farmer to pay for the measures by other means. 

(13) A Salinity Grants Scheme to be established for an initial period of five years to: 

offset the cost of farm plans in designated areas; 

promote group conservation projects; 

encourage innovation in salinity control; and 

encourage field trials and demonstration projects. 

The criteria for the provision of the grants to be established by the Soil 
Conservation Authority and funds to be administered by the "principal agency". 

The Salinity Grants Scheme would also assist in subsidising the cost to landholders 
of specific fencing, drainage, tree planting, establishment of permanent pastures or 
other designated land conservation measures. 

(14) The State Government to request the Federal Government to further consider the 
use of taxation incentives to encourage landholders to carry out their own land 
conservation measures without calling on government loans and grants. 
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(15) Provision to be made by the Government for a "buy back" scheme to enable further 
purchase of private land located on sensitive groundwater recharge areas. 

(16) Future State Government funding salinity control work to be provided through a 
single appropriation and be administered through the Soil Conservation Authority. 

Research and Investigation 

(17) Salinity research in State Government organisations to continue to be co-ordinated 
through the existing Research Co-ordinating Committee which would report to the 
Soil Conservation Authority. Research to be encouraged and supported in not only 
the public sector but also by private enterprise and landowners. 

Education 

(18) Education authorities should recognise the place and importance of salinity control 
in environmental education programs at all levels. 

(19) Courses in hydrology and land conservation to be urgently set up at a tertiary 
institution, so as not only to meet the needs of the State but also gain recognition as 
an international centre of expertise in salinity and practical conservation. 

(20) Government agencies to co-ordinate their contributions to schools of education 
material on salinity problems and their control. 

(21) Consideration to be given to the opportunities for the use of common educational 
material on salinity by States and the establishment of common training programs 
for staff and landholders involved in salinity control. 

(22) A well publicised community education program to be established at State and 
regional level and be co-ordinated through the Soil Conservation Authority. 

Inter-Governmental Co---0peration 

(23) The development of a Western Australian Strategy for salinity research to take into 
account and actively promote opportunities for joint research and exchange of 
information between similar organisations and authorities in other States and the 
Commonwealth, and include representations for Western Australia to be accorded 
observer status on the Ministerial Council of the River Murray Commission. 

Salinity Control Techniques 

(24) Greater consideration to be given by the Main Roads Department, Westrail and 
Shire Councils to ensure that drainage lines are not impeded. 

(25) Salinity control programs to place greater emphasis on addressing the causes of 
salinity problems by controlling recharge of groundwater systems. 

(26) Codes of preferred farming and catchment management practices appropriate to 
sensitive recharge zones in dryland and irrigated regions to be developed as 
guidelines for land users and managers. 

(27) The capacity to transfer water entitlements in irrigation areas to be introduced. 

(28) That it be made easier for boundaries of existing land tenure to be adjusted by 
exchange or sale so as to follow natural topography and geographical features. 
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CONCLUSIONS 

Types of Salinity Problems 

1. Many parts of Western Australia are affected by increasing concentrations of salts in 
soil and water bodies. This problem also affects the economic usefulness and 
environmental amenity of these resources and threatens to degrade the resources 
further unless additional remedial action is taken. 

2. The principal social, environmental and economic effects identified by the 
Committee have been associated with dryland salting in non-irrigated areas, high 
watertables and salting in irrigation areas, river and stream salinity, effects on lakes 
and wetlands and groundwater salinity. 

3. The problem of stream salinity is critical in Western Australia because of the high 
proportion of the total accessible resource which is susceptible to salinisation as a 
result of excessive clearing of the original perennial vegetation. 

Causes 

4. Before European settlement, salt affected soils, salt pans, salinas, salt marshes, saline 
streams and saline groundwater were a feature of the environment in Western 
Australia. The present salinity problems have resulted largely from human activities 
which, in the brief period since European settlement, have altered the natural water 
balance of the landscape and changed the distribution of salts. 

Rise in Watertables 

5. The major reason for many salinity problems of soil and water has been the rise in 
the levels of watertables in many parts of the State. This has been caused by 
practices which have increased the rate of recharge of water to the groundwater, 
thereby upsetting the hydrological equilibrium which previously existed. Such 
practices on the recharge zones of aquifers have included the replacement of forests 
through agricultural activities which intercept and transpire less rainfall, and the 
introduction of irrigation. 

6. The increased water flowing through the soil and weathered rock dissolves stored 
salts and transports it to the groundwater system. As the water tables rise the saline 
groundwater may discharge at a greater rate to the streams reducing or eliminating 
the potential sources of potable or irrigation water. Alternatively, the saline 
groundwater may be brought sufficiently close to the surface of the land to evaporate 
leading to increased concentration of salts in the root zone of the crops, reducing or 
destroying the productivity of the land. 

7. In dry land areas this had led to the development of saline seeps and contributed to 
the salinity of streams, water storages and lakes. While much of the dryland salinity 
is a consequence of past practices, particularly forest clearing, significant 
contributions to rises in watertables may also result from such ongoing activities as : 

removal of trees; and 

extensive fallowing and use of shallow-rooted plant species in agriculture. 

8. The deterioration of water resources has required strong measures to be taken to 
reverse the trend in the key catchments. Measures used included cessation of 
alienation of Crown land; restriction in the clearing of forest and woodland, 
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compensation for the restrictions; repurchase of farmland; restructuring of farm 
ownership and reforestation of the most critical portions of the landscape. Benefits 
of this are now being realised in the Wellington Catchment, though much more 
needs to be done to return the quality of the water to an acceptable standard. 

In irrigated areas, inputs to the watertables from rainfall are supplemented by inputs 
of irrigation water and seepage from the channels which distribute the water. 
Ponding of water on paddocks and in storage basins can further add to the 
accessions. 

10. The watertables in some irrigation regions are also influenced by pressure levels in 
the underlying deeper regional aquifers. These levels have risen as a result of 
recharge not only from the irrigation areas but from the dry land areas to the east. 

11. There is lack of field measurements of the relative contributions to the watertable 
from each of the following sources: 

rainfall; 

irrigation practices; and 

regional groundwater flow. 

The data available is inadequate to assess the efficiency with which farmers use the 
irrigation water. The limited measurements suggest that the excess of water which 
reaches the watertable beyond that required to leach salts from the root zone, could 
be significant. 

Exposure of Saline Subsoil 

12. Salt scalds can be caused when erosion of topsoil exposes a saline subsoil. This has 
occurred in the pastoral region due to overgrazing. 

Decreased Diluting Capacity of Water Bodies 

13. Activities which limit the dilution of water bodies increase in the concentration of 
salt in those water bodies. This seriously reduces the options available to the Water 
Authority for the management of the water resources. 

Discharge of Saline Wastes 

14. Wastewater which contains significant quantities of salt is released from private and 
public drainage systems. Unless safely disposed of, this water can have deleterious 
impacts downstream. Thus the solution to one aspect of the salinity problem may 
contribute to another. The disposal of saline wastes from urban and industrial areas 
also adds salt to the environment. This is particularly significant in catchments 
supplying reservoirs, where the solution of the soil salinity problem by drainage may 
increase the stream salinity problem. In these catchments reforestation of the 
recharge and discharge areas is an appropriate corrective measure. 

Trends 

15. Information provided to the Committee indicates that the salinity problem is 
increasing. This problem is associated with a long term trend in the rise in 
watertables in the State as documented by Government authorities and observed by 
many landholders who presented evidence to the Committee. 

16. A third of the irrigation area is affected by rising water tables. 
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17. The impact of agricultural development on the levels of stream salinity in the south
west has been dramatic. Less than 50% of the divertible surface water resources 
remain fresh. The salinity levels of virtually all rivers draining agricultural land in 
areas with rainfall of less than 900mm per annum are already critical and continuing 
to deteriorate. 

Economic Effects 

18. The economic effects of salinity result from damages caused by both induced 
salinity and the costs of remedial measures. The effects of salinity on agricultural 
production and on water supplies have serious economic consequences. The total 
cost of salinity to Western Australia is about $80 million per year. If no more 
control measures are introduced, the damage due to salinity is likely to treble within 
the next thirty years. 

19. The annual gross loss in the value of agricultural production in Western Australia as 
a result of salinity has been estimated as $44 million. The corresponding costs in 
water supply are $35 million. 

Health and Environmental Effects 

20. Generally, the health of Western Australians is little affected by salinity in drinking 
water. The allowable concentrations of the various chemicals that contribute to 
salinity in water are well established and used by authorities to ensure that the water 
supply is of a satisfactory quality. Nevertheless, increased salinity affects the taste 
of water and has meant considerable money being spent to overcome this problem. 

21. Rising watertables and salinity levels have affected wildlife habitats. 

22. The contribution of high watertables to tree decline in non-irrigated rural areas is 
very significant. When the water tables reach to root zones of trees along streams 
and around lakes, even trees with considerable tolerance to salinity are affected, 
resulting in many deaths. 

23. Artificial drainage in irrigation areas has been constructed through small natural 
wetlands which, once drained, lose their value to wildlife. The disposal of saline 
wastes into natural water supplies is a problem which is being addressed by research 
but will need to be addressed to an even greater degree in the near future. 

Social Effects 

24. The Committee understands the strong concern voiced by many landholders whose 
property or region is affected by salinity. The effects on individuals and their 
community are substantially greater than might be suggested from the overall impact 
of salinity on the national economy. 

25. The affected landowner suffers, not only because of the immediate loss in farm 
production but also because he suffers with an ongoing problem that is inequitably 
distributed throughout the region. Further, he may have no guaranteed solution that 
is within his power to implement. In extreme cases the reduced profit and high cost 
of any remedial work that might be undertaken leads to despondency, stress and 
possibly social breakdown as farmers are forced to live with declining returns. 

26. The loss of water supplies through increased stream salinity will ultimately impose 
constraints on industrial development and the associated population growth. 

Salinity Control Techniques 
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Much of the salinity control in the agricultural regions has been directed at changing 
the consequences of salinity rather than at the causes. As a result, the problems 
continue to grow. 

The principal causes of salinity problems associated with rising watertables can be 
addressed by treating both the recharge and discharge zone of the groundwater 
system or by removing water from the aquifers. 

29. Treatment of a recharge zone requires selecting the most appropriate combination of 
techniques for a particular location. It also requires co-ordinating implementation 
throughout the recharge zone. 

30. Of particular importance is the control over any changes in the use of land in the 
recharge zone which may result in greater accessions to the sensitive groundwater 
systems. Such practices may include: 

clearing of deep rooted vegetation; 

excessive fallowing; and 

inadequate drainage of floodwaters. 

31. The response of areas that are already salt affected to the treatment of the recharge 
zones will depend on the extent of treatment and on the nature and extent of the 
affected groundwater system. For localised systems, the benefits of treatment may 
be observed within several years. For regional systems, the response time may be 
several decades, even centuries. Thus, even with intensive implementation of 
techniques for controlling recharge of groundwater, many of the salinity problems 
will continue to grow before they begin to abate. 

32. However, encouraging results are already being obtained in some of the areas 
treated, such as the lowering of the saline groundwaters following reforestation. 
Whilst the effectiveness and economic viability of many of the techniques is still 
uncertain, preference must be given to those techniques for which there are 
associated benefits besides salinity control. In dryland agriculture these may include 
tree planting and replacement of some shallow-rooted plants with deeper-rooted 
fodder species. In the medium rainfall zones of catchments supplying existing 
reservoirs tree planting using commercially saleable tree species is increasingly 
under consideration as a corrective measure. In irrigated regions they may include 
various methods of water conservation and re-layout of land to facilitate surface 
drainage and water application. Other techniques which should be available for 
future control of salinity, as appropriate, include: 

tile drainage and groundwater pumping; 

surface drainage by constructed or natural drainage lines; and 

re-allocation of irrigation water away from sensitive recharge zones. 

33. The principal impediments to the greater application of the techniques of recharge 
control on farms include: 

insufficient awareness and concern about salting; 

insufficient understanding of the mechanisms of soil salting and related 
control measures; 

financial constraints; 

C 



( 

( 

12 

apparent ineqmties associated with the separation in distance and time 
between the cause and effect; and 

natural conflict of interests between landholders farming the recharge zones 
and those landholders occupying the discharge zones where the effect is felt. 

34. The control of salinity would be facilitated by providing for the following in 
sensitive recharge areas: 

extended research and education programs; 

encouragement of changes in farming practices to crops utilizing more 
water; 

encouragement of tree and shrubs planting; 

encouragement of co-operation between landholders; 

encouragement of re-layout of irrigated land; 

transfer of entitlements for irrigation water; and 

monitoring of effectiveness of measures already implemented. 

35. The potential of salinity problems to increase in the future justifies a major 
expansion in the program of rehabilitation research and in broadscale 
implementation of research findings in the field. 

36. Even in the event of widespread recharge control, there will remain the need to 
dispose of saline wastes. These will result from the interception of saline 
groundwater or surface drainage. The three possible forms of disposal are by 
evaporation on land, discharge to rivers during periods of regulated flow, or 
transport to the sea. 

Regional Strategies 

37. The protection of agricultural productivity in irrigation areas will involve a co
ordinated accelerated program of on-farm salinity control measures. These will 
include the encouragement of appropriate land layout, micro-irrigation of high value 
horticultural crops, private groundwater pumping and re-use, and demonstration of 
economic viability. 

Guiding Principles for Implementation 

38. Any arrangement for salinity control should: 

constitute an appropriate level of response; 

be durable; 

be adaptable; 

integrate salinity control with other aspects of land and water management; 

view all aspects of salinity as components of a single inter-dependent 
problem; 

use expertise and resources effectively; 
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involve all segments of the community; 

involve inter-governmental co-operation; 

co-ordinate landholders effective! y; 

provide appropriate incentives; and 

involve the private and public sector in a balanced way. 

Organisation and Management 

39. A major drawback to salinity control has been the fragmentation of responsibility for 
it between government agencies. The responsibility is currently divided between 
various Ministers. As a result, the capacity for an integrated salinity control 
program in the State is limited. There is currently a lack of State-wide objectives 
and policies, a State plan for salinity control, an integrated salinity control budget, 
overall evaluation and review of performance. Although there is a good cooperation 
in research, there is considerable scope for improvement in its implementation, 
particularly through well presented publication like the Victorian report on salinity. 
Whilst there are arrangements for interdepartmental cooperation in salinity research 
there is not adequate mechanism for its financing or for forwarding its finding to 
higher levels of government. 

40. Community consultation in salinity control has been adequate to date but there will 
be an increasing need for community-based initiatives. There has been a 
considerable development of local community groups (soil conservation 
committees) concerned with salinity and soil conservation but these lack adequate 
financial support for their work. 

41. An organisational framework which would allow these points to be addressed 
requires responsibility to be assigned for the preparation at the State level of 
objectives, policies and plans for salinity control, the capacity to ensure that the 
resulting strategy is implemented by the appropriate agencies, and the preparation of 
regional and sub-regional plans within which the action of agencies, landholders 
and other parts of the community can be co-ordinated. 

Planning and Regulation 

42. Strategic planning for salinity control must take place at the State, regional and local 
level, and incorporate objectives, implementation schedules and associated research 
and education strategies. 

43. Regional planning for salinity control should occur at the level of broad catchments 
or irrigation regions, and should be closely integrated with more comprehensive 
planning processes. 

44. Sub-regional planning at the level of small sub-catchments is a necessary 
requirement for the effective co-ordination of salinity control measures on each 
farm. 

45. Farm planning has the potential to ensure that salinity control measures on a farm 
are integrated with other aspects of farm management and to assist in 
implementation of the sub-regional strategies. 

46. Regulations should only be applied where voluntary co-operation is unlikely or will 
not be effective or where wider interest is involved such as in protection of key 
catchments. The most effective and enduring changes in land management by 
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private landholders will result from voluntary action in response to the provision of 
information and to encouragement by other landholders. 

However, further regulatory methods may be necessary to control certain existing 
practices, such as the clearing of vegetation, and introduced to facilitate the transfer 
of water entitlement, and to encourage changes in some practices at the required 
rate. 
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