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Invitation to comment 

This draft forest management plan is an opportunity to provide information, express your 
opinion, suggest alternatives and have your say on how the south-west forests will be 
managed over the next 10 years. 

If you prefer not to write your own submission you could make a joint submission with 
others. To ensure your submission is as effective as possible: 

• make it clear and concise; 

• list your points according to the subject sections and page numbers in the draft plan; 

• describe briefly e~ch subject or issue you wish to discuss; 

• say whether you agree or disagree with any or all of the aims or strategies within each 
subject or just those of specific interest to you - clearly state your reasons (particularly if 
you disagree) and provide supportive information where possible; and 

• suggest alternatives to deal with issues with which you disagree. 

It is important to indicate those strategies and recommendations you agree with as well as 
those with which you disagree. Your preference for one of the scenarios described, or ~a 
modification thereof, will be of particular assistance. Each submission is important, but those 
that give reasons for concerns, give support where appropriate and offer information and 
constructive suggestions are most useful. 

All submissions will be summarised according to topics discussed. The draft plan will then be 
reviewed in the light of submissions, according to established criteria (see following page). A 
summary of the submissions will be prepared along with the final plan, including an 
indication of how the draft was amended or not amended in response to the submissions. 

All submissions will be copied to Forest Products Commission, as required for draft plans 
covering State forest and timber reserves, and to the Water and Rivers Commission and 
relevant water utilities, as required for draft plans covering land that is or includes a public 
water catchment area. Submissions will also be copied to the Environmental Protection 
Authority to assist their assessment of the final forest management plan. 
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The draft management plan may be amended if a submission: 

• provides additional resource information of direct relevance to management; 

• provides additional information on affected user groups of direct relevance to 
management; 

• indicates a change in (or clarifies) Government legislation, management commitment or 
management policy; 

• proposes strategies that would better achieve management objectives and aims; or 

• indicates omissions, inaccuracies or a lack of clarity. 

The draft management plan may not be amended if a submission: 

• clearly supports the draft proposals; 

• offers a neutral statement or no change is sought; 

• addresses issues beyond the scope of the draft plan; 

• makes. points that are already in the draft plan or were considered during its preparation; 

• is one among several widely divergent viewpoints received on the topic and the strategy 
of the draft plan is still considered the best option; or 

• contributes options that are not possible (generally due to some aspect of existing 
legislation, or Government policy). 

Please send your written submission, by close of business 15 October 2002, to: 

Conservation Commission of Western Australia 
PO Box 3105 Broadway 
NEDLANDS WA 6009 

Email: vikkis@conservation.wa.gov.au 
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Foreword 

This draft forest management plan is released by the Conservation Commission of Western 
Australia (the Conservation Commission) for public comment, as part of the process of 
developing a new management plan for the forest ecosystems of south-west Western 
Australia. There have been progressive advances since forest management was introduced in 
this State in 1919, but this document represents a major development from previous forest 
management plans by: 

• setting aside old-growth forest from timber harvesting; 

• proposing the establishment of 30 new national parks and two conservation parks; 

• reducing significantly the area of forest available for timber harvesting; 

• being framed in line with the principles of ecologically sustainable forest management; 

• providing management objectives and strategies and setting them at 'whole of forest', 
landscape and operational scales; 

• providing key performance indicators; 

• being the first plan under a new administrative structure that separates commercial timber 
operations from forest management, and creates an ·independent body to audit the 
implementation of the approved management plan; 

• providing increased opportunities for public involvement in the preparation and delivery 
of the new plan; · 

• taking into account another decade of research, monitoring and management experience 
since the current management plan was written, resulting in proposals such as limiting 
timber harvesting operations in wet soil conditions, and increasing the number of habitat 
trees retained in harvested areas; and 

• formalising adaptive management, a systematic approach to defining management 
actions, implementing them, monitoring their impacts and then adapting the management 
practice based on the results of the study. 

There are reasons for optimism when considering the management of the State's south-west 
forests, particularly since many fauna species continue to find refuge in these forests when 
they have become extinct elsewhere. There are also serious threats to forest ecosystems, 
including dieback, feral predators, and weeds. 

There is also a need to balance competing demands consistent with one of the principles of 
ecologically sustainable forest management, to integrate both long-term and short-term 
economic, environmental, social and equitable considerations. The Conservation Commission 
is mindful, for example, of the Government's commitments to improve forest conservation 
measures, and to support a sustainable timber industry. Similarly, forest conservation has to 
be balanced with other forest uses, such as mining, recreation, water supply, wildflower 
picking and bee-keeping. 

The draft forest management plan puts forward two management scenarios for public 
comment as part of the process of finding an agreed balance. This process will ·be pursued 
between the draft and final plans and will be guided by public submissions. Scenario A leads 
to a lower limit for the sustained timber yield of jarrah and karri sawlogs, and Scenario B to 
an upper limit. The different management approaches are discussed through the 'Biological 
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diversity' chapter and summarised in section 3.2. The assumptions behind the calculation of 
the range of sustained timber yield figures are discussed in section 4.2. 

The starting point is the current management practices that were the basis for the annual 
indicative timber yields announced in June 2001 of: · 

• 140,000 cubic metres of first and second gradejarrah sawlogs; and 

• 40,000 cubic metres of first and second grade karri saw logs. 

Since these indicative figures were announced, there have been increases in the proposed area 
of State forest available for timber harvesting as a result of: 

• the decision to retain as State forest some of the 'moratorium' blocks that had been set 
aside pending assessment; 

• changes to the boundaries of the proposed Kingston National Park (initially mapped to 
cover 34,840 hectares) to make them consistent with the Government's policy (19,000 
hectares); 

• refinement of the boundaries of other proposed national parks which had been mapped 
conservatively to ensure no areas intended as new conservation reserves were affected 
when the 2001 timber harvest plan was revised to reflect the Government's forest policy. 

These changes have increased the area of State forest available for timber harvesting by a 
total of 32,300 hectares and have allowed some rescheduling, so that the 2001 annual 
indicative yields are now revised to: 

• 182,000 cubic metres of first and second grade jarrah sawlogs; and 

• 42,000 cubic metres of first and second grade karri saw logs. 

At the same time, current management practices are being revised in the light of further 
research and an understanding of the principles of ecologically sustainable forest management 
described in section 19(2) of the Conservation and Land Management Act 1984 (CLM Act). 
The Conservation Commission is responsible for advising the Minister for the Environment 
and Heritage on the application of these principles in the management of State forest and 
timber reserves and forest produce throughout the State (section 19(1)(h) of the CLM Act). 
The draft forest management plan fulfils a major component of the Conservation 
Commission's responsibility in this regard. It also indicates how these lands will be managed 
as a matrix with existing and proposed conservation reserves within the area covered by the 
plan, at an integrated 'whole of forest' level. 

The two management scenarios presented in the draft plan, set out in section 3.2, include 
alternative approaches to issues including habitat retention, and buffers around the patches of 
old-growth that remain in State forest. These scenarios lead to a range of possible sustained 
yield figures, as set out in Table 1. 

Table 1: Range of sustained timber yields from scenarios 

Annual lower limit Annual upper limit Total unused prior allocation 

Jarrah 106,000 cubic metres 164,000 cubic metres 339,000 cubic metres 

Karri 31,000 cubic metres 62,000 cubic metres 203,000 cubic metres 

Note: Figures given are for fi~st and second grade sawlogs. The unused prior allocations represent the 
volume of timber available under current contracts that the timber industry has agreed to forgo before 
2003 on the understanding that it will be made available in the future. 
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The lower limit scenario is included as a more conservative option that preserves options for 
the protection of additional mature habitat zones and a stronger ecological linkage within the 
forest regions for the next 10 years. If this approach is not adopted at this stage, recognising 
that the information is not available to allow definitive answers, there may be reduced 
opportunities to achieve this level of connectivity in 10 years time when the next forest 
management plan is prepared. Equally if further work demonstrates that the approach adopted 
is unnecessarily conservative, there is an opportunity to relax the approach in the next plan 
period. The upper limit scenario places greater emphasis on the importance of social and 
economic considerations, while still taking into account the principles of ecologically 
sustainable forest management. 

Under the Government's Protecting our old-growth forests policy a commitment was made to 
honour existing timber contracts, which under the present forest management plan are current 
until the end of 2003. The timber companies involved have agreed not to take all of the timber 
available under these contracts, leading to an unused prior allocation. Since these allocations 
were derived under a management plan that reflected a greater area of forest available for 
timber harvesting compared with the new plan, they have been treated separately in the 
scenarios. However, in recognition of the Government's commitment to honour existing 
contracts . the Conservation Commission has concluded that the unused prior allocations 
should remain available for Government to decide the period over which they might be made 
available. This decision will be based on mitigating social and economic impacts. 

The Conservation Commission recognises that the social and economic value of the forests 
for a range of uses, including water production, nature-based tourism and recreation resource 
is an alternative form of employment and economic driver for the communities in the region. 
The Commission will support the use of these resources in ways consistent with the 
objectives of the draft plan and in ways that maximise the socio-economic benefits to the 
community, including through the release of concessions for the development of appropriate . 
nature-based tourism facilities to enhance the scope for visitors to experience, enjoy and learn 
more about the natural and cultural values of the forest environments. 

Some aspects of achieving a socially equitable outcome are beyond the scope of the draft plan 
and are addressed at a whole of government level as part of a process of restructuring the 
native forest based timber industry. Other issues will be addressed through a socio-economic 
assessment of the draft forest management plan jointly undertaken for the Conservation 
Commission· and the Forest Products Commission of Western Australia. The results of this 
study will be released along with this draft plan, and will be taken into account in developing 
the final plan. 
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Executive summary 

Introduction 

The draft forest management plan is the first plan since amendments to the Conservation and 
Land Management Act 1984 (CLM Act) separated the management of forests from 
commercial timber operations. The amendments passed in November 2000 als9 described the 
principles of ecologically sustainable forest management and made it a func{ion of the new 
Conservation Commission of Western Australia (the Conservation Commission) to advise the 
Minister for the Environment and Heritage on the application of these principles. 

The draft plan covers all land categories vested in the Conservation Commission within the 
Swan, South West and Warren Regions of the Department of Conservation and Land 
Management (the Department). However, there is a focus on the management of State forest 
and timber reserves because it is primarily on these land categories that disturbance activities 
are permitted. State forest and timber reserves are vested in the Conservation Commission and 
the Department manages the land according to management plans prepared under the 
direction of the Conservation Commission and approved by the Minister for the Environment 
and Heritage. The Forest Products Commission is responsible for the harvesting and 
regeneration of the forest and the sale of forest products, and associated industry development 
issues. 

A key component of the draft plan is implementation of the Government's Protecting our old
growth forests policy. When gazetted, the plan will replace the current Fore&t Management 
Plan 1994-2003 and those parts of the 1987 Northern Forest, Central Forest and Southern 
Forest Regional Management Plans that were not replaced by the current forest management 
plan. 

The basis of the approach to forest management in the draft plan stems from the principles of 
ecologically sustainable forest manageinent described in the CLM Act. That is, the economic 
and social values derived from the use of the forest should be provided through a management 
system that is based on a full consideration of its impacts on biodiversity and is precautionary 
in nature. As a consequence, the draft plan seeks to establish a comprehensive, adequate and 
representative reserve system that is supported by complementary off-reserve management ' 
that gives consideration to impacts on biodiversity conservation. 

The draft plan has adopted the, slightly modified, Montreal Criteria of sustainability as the 
framework within which to set objectives, strategies and management actions in line with the 
principles of ecologically sustainable forest management. The Montreal Criteria represent a 
common understanding of what is meant by sustainable forest management. They are: the 
conservation of biodiversity, the maintenance of productive capacity, the maintenance of 
ecosystem health and vitality, the conservation and maintenance of soil and water, the 
maintenance of forests contribution to the global carbon cycle, the maintenance of heritage 
and the maintenance of socio-economic values. 

The draft plan has adopted three scales of management: whole of forest, landscape and 
operational, to accommodate better the components of biodiversity. Objectives for 
management are set for each of the criteria for sustainability, where appropriate at each of the 
scales of management. The bulk of the draft plan is a description of the strategies that 
implement the objectives and the management actions that flow from the strategies. Key 
performance indicators are proposed at the conclusion of the discussion of each of the 
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strategies for a particular criterion, to monitor the achievement of the objectives and 
strategies. 

In a number of areas the draft plan proposes new initiatives (such as a comprehensive 
biological survey and management at the landscape scale) or actions not being undertaken to 
the extent proposed (key performance indicators). Attainment of all the objectives and 
strategies will depend to some extent on the provision ofnecessary funds, which is subject to 
budgetary and other constraints, and the need for the Department to address other priorities 
throughout the State. 

Biological diversity 

Strategies addressing the objectives for this criterion include the establishment of formal and 
informal reserve systems, the retention of habitat elements during timber harvesting, 
protecting threatened species and threatened ecological communities, establishing goals for 
diversity in overstorey and understorey structure and providing special management for areas 
outside the reserve system that have poorly-represented vegetation complexes. 

On the basis of present knowledge the formal reserve system proposed by the draft plan is 
considered to be comprehensive, adequate and representative for the majority of forest 
ecosystems, and in fact will exceed_ the national criteria for these values. A comprehensive 
biological survey could provide additional information to improve the CAR reserve system as 
part of the development of future forest management plans, and for this reason is proposed as 
a strategy in the draft plan. Formal reserves proposed in this plan total 1,229,600 hectares, or 
50.5 per cent of the total area of land subject to the plan. This is an increase of more than 
500,000 hectares on the reserve system proposed in the current forest management plan. 

Within State forest and timber reserves an informal reserve system is prescribed that includes 
all old-growth forest outside formal conservation reserves; stream and river reserves; travel 
route zones; and diverse ecotype zones. Outside the reserve systems threatened species and 
threatened ecological communities will continue to be protected. 

Setting goals for developing and sustaining a mosaic in the structure of the overstorey and 
understorey vegetation is a strategy that could not be effected in time for the draft plan. It is 
proposed to develop the structural goals during early stages of implementation of the 
approved plan. 

Research undertaken during the life of the last plan suggested modifications are required to 
silvicultural practices and the retention of habitat elements to provide adequate opportunity 
for the, recolonisation by flora and fauna of areas that have been subject to timber harvesting 
operations. It is not possible to be definitive with regard to such modifications. Consequently 
the draft plan has developed alternative management scenarios, documented the range of 
sustained timber yield that might result from them and now seeks public comment on them 
(see section 3.2 for a summary of the scenarios). 

Productive capacity 

Strategies addressing the objectives for this criterion cover sustaining the forest estate, 
harvesting forest products at sustainable levels, ensuring adequate· regeneration or 
rehabilitation of disturbed areas and monitoring the impact of weeds, pests and diseases on 
productivity. 

Harvesting forest products at a sustainable level is a key strategy for the maintenance of 
productive capacity. The draft plan presents a range of sustained timber yields for karri first 
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and second grade sawlogs (31,000 cubic metres per year to 62,000 cubic metres per year with 
an additional total of 203,000 cubic metres in unused prior allocations) and jarrah first and 
second grade sawlogs (106,000 cubic metres per year to 164,000 cubic metres per year with 
an additional total of 339,000 cubic metres in unused prior allocations). This range allows for 
different ·approaches in the way management practices might account for uncertainty with 
respect to biodiversity conservation and other factors. The purpose of the range is to focus 
public comment on the management proposals that give rise to the range and what they mean 
for ecologically sustainable forest management rather than the sustained yield figure itself. 

Ensuring areas disturbed by timber harvesting or mining are adequately regenerated is 
addressed by a number of strategies. The draft plan recognises that regeneration has been 
difficult in eastern jarrah sites and that the loss of the market for marri woodchips has meant 
that stands with high marri content now pose some difficulties to regenerate jarrah and karri 
following harvesting. Amendment to the silvicultural guidelines are proposed to address these 
issues and the draft plan makes a commitment to monitor and review the success of these by 
mid-term. 

Weeds, pests and disease can affect forest productivity. However, apart from the effect of 
jarrah dieback on productivity for timber, this is not a serious problem and the draft plan 
maintains the monitoring of the situation. 

Ecosystem health and vitality 

Strategies addressing the objectives for this criterion cover fire, dieback, weeds, pests and 
diseases. 

The draft plan cannot be very prescriptive with respect to fire because the Government has 
announced the Environmental Protection AuthoritY (EPA) will undertake a public review of 
fire management later in 2002. The approved plan will incorporate the results of the fire 
review as part of ongoing adaptive management. Notwithstanding the public review, the draft 
plan recognises the importance of fire to the maintenance of biodiversity and ecosystem 
health in the south-west forests as well as its role as a threat to life and property. 

Minimising the artificial spread of the pathogen that causes jarrah dieback (Phytophthora 
cinnamomi) is maintained as the broad strategy to manage dieback in the draft plan area. The 
use of phosphite to protect specific plants threatened by Phytophthora will be undertaken. 
Proposals for the management of jarrah dieback are also subject to recommendations from an 
expert working group following the assessment by the EPA of the protocol for identifying 
protectable areas and their management. Again, outcomes from this process will be adopted 
into management during the implementation of the approved plan. 

The draft plan maintains the Department's successful program to control the fox and thus 
sustain the recovery of many small native animals .that have benefited from the reduction in 
predator pressure. 

Weeds present a significant threat to the health and vitality of ecosystems in the plan area, 
however, the draft plan recognises that control of all weeds is impractical. Priority for control 
is based on the anticipated impaets on environmental values. The approach is then to develop 
a management plan to reduce impacts, implement the plan and monitor results. 
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Soil qnd water 

The draft plan has increased the emphasis on the protection of soil and proposes a number of 
strategies aimed at managing operations to avoid damage to soil. These include limiting 
silvicultural operations in wet soil conditions to specified circumstances and the planning of 
snig track layout to minimise disturbance. 

The declining run-off into dams that is a result o( the prolonged dry spell experienced in the 
. south-west emphasises the need to ensure forest management does not compromise water 
· quality or quantity. The draft plan maintains the measures that have been effective in the past 
in protecting water resources. These measures include buffers on all streams and rivers and 
sustaining adequate tree cover in the intermediate and low rainfall zone to control saline water 
tables. However, the Water and Rivers Commission considers that the stream buffer system 
could be improved by targeting buffer widths to problem areas rather than the current uniform 
approach. The draft plan foreshadows trials to be conducted on this with the outcomes 
incorporated into management through the adaptive management framework. 

The possibility of specifically manipulating forest cover to increase water yield into reservoirs 
is foreshadowed. The m_ythod and extent of any treatment will be discussed and analysed by 
the Department and the water authorities. 

Global carbon cycles 

The most significant way to sustain forest carbon pools is to prevent the forest being 
permanently cleared, which is also desirable for most other criteria and is a strategy of the 
draft plan under the 'Productive capacity' chapter; Otherwise, forest management as proposed 
in this draft plan to meet objectives for the maintenance of biodiversity, the maintenance of 
ecosystem health and vitality and the protection of soil and water is considered benign with 
respect to its impact on carbon pools. Therefore, no specific strategies for modifying practices 
for carbon management are propos~d. 

Climate change resulting from the increased concentration of greenhouse gases including 
carbon dioxide will affect many of the aspects of management discussed under the 
biodiversity, productive capacity, ecosystem health and vitality and soil and water chapters. 
As a consequence of this the socio-economic outputs will also be affected. 

The magnitude and timing of the likely climatic changes and the consequential impacts on the 
various criteria are not clear and the Department is in the early stages of identifying them. As 
a consequence there are no specific strategies to ameliorate climate change impacts. However, 
it is considered the establishment of the comprehensive, adequate and representative reserve 
system coupled with complementary off-reserve management as the draft plan proposes is the 
basis of a precautionary approach to managing the impacts of climate change. During the life 
of the approved plan scenarios from climate modeling will be monitored and likely impacts 
assessed. 

Natural and cultural heritage 

Strategies addressing the objectives for this criterion seek to protect cultural and natural 
heritage arid work with those with a special knowledge of heritage to identify and interpret 
heritage places. 

The draft plan proposes to access Aboriginal knowledge on cultural matters through the 
identification of a network of knowledgeable men and women and the formation of an 
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Aboriginal consultative working group to advise the Department on the identification and 
management of Aboriginal cultural heritage places. 

The Department has developed a draft policy on the management of non-indigenous heritage 
on land vested in the Conservation Commission. It involves a more systematic process to 
identify, record and manage heritage places in day-to-day operations. 

Socio-economic benefits 

The draft plan addresses the management of the socio-economic benefits flowing from the use 
of the forests for mineral and petroleum extraction, nature-based recreation and tourism, 
landscape amenity, timber, basic raw materials, wildflowers, apiary, miscellaneous uses 
through forest leases and the use of the flora for bioprospecting. 

Mining is the largest economic activity undertaken in the draft plan area (mineral extraction 
totalled $4.7 billion in 2001 and directly employed 9,400) and current mining activities are 
essentially unaffected by the plan. To sustain this level of economic activity new resources 
have to be found and developed. Mineral and petroleum exploration is potentially affected by 
the reserve proposals in the Protecting our old-growth forests policy. These proposals include 
the reinstatement of six proposed reserves within State Agreement Act mining leases that 
were excluded in the Regional Forest Agreement (RF A). Under an Agreement Act, the 
Government is not able to change land categories within the mining lease that could prejudice 
the rights of the Agreement Act company, unless both parties agree. Five of the six reinstated 
reserve proposals overlap areas with known bauxite· deposits or areas with high levels of 
mineral prospectivity, and the Government has negotiated substitute areas for reservation. The 
impact of other proposed reserves on mineral and petroleum exploration will be addressed 
during the process required to formalise a change in land category. 

Implementation of the Protecting our old-growth forests policy has resulted in a decrease in 
the area of State forest and timber reserves, where forest uses including timber harvesting, 
extraction of basic raw materials and wildflower picking are permitted. As a consequence the 
socio-economic value of these uses will decrease significantly when this draft plan is 
implemented. 

The economic value of the timber industry will depend on the sustained yield. However, it 
seems likely that revenue to the State from hardwood forests will decline from $70-80 million 
per annum to around $40 million with a loss of around 1,000 jobs. 

The industry based on wildflower harvesting will lose a significant resource due to the 
creation of the Walpole Wilderness Area. The Government has established the Walpole 
Wilderness Area Stakeholder Reference Group to work through the boundary design and the 
impact on the community and industries, including wildflower harvesting. 

Government has implemented programs, outside the draft plan process, to assist industries 
and communities affected by the changes resulting from implementation of the Protecting our 
old-growth forests policy. 

The increase in the formal reserve system has provided greater opportunity for the 
development of industry flowing from nature-based recreation and tourism, and the 

· Government has provided funding to stimulate this. Some of the new facilities being 
developed include the Karri Tingle Visitor Centre in the proposed Walpole Wilderness Area 
as well as a number of tourist drives and private sector low impact accommodation 
developments. 
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Plan implementation 

Major strategies for the implementation of the draft plan include monitoring, review and 
adapting management where necessary, providing opportunity for the community and 
affected organisations to participate in plan implementation, developing comprehensive 
guidelines, development and implementation of an environmental management system, 
implementation of strategies and management actions through lower level planning, the 
continuation of knowledge accumulation and undertake audits of the carrying out of the draft 
plan strategies. 

The draft plan proposes a significant increase in monitoring compared to the current plan. 
Systematic monitoring of components of biodiversity in the forest is introduced for the first 
time through FORESTCHECK and monitoring of the achievement of the draft plan objectives 
and implementation of the proposals is introduced through key performance indicators. The 
results of monitoring, particularly output from key perfonnance indicators will be periodically 
made available to the public. 

(' 

Much of the detail of forest management that interests and affects organisations and the public 
is not in the draft plan but contained in lower level plans and guidelines. Consultation with the 
wider community affected by the implementation of the proposals in the draft plan is 
proposed through a range of mechanisms. 

A formal environmental management system is being developed for the Department to 
provide a systematic approach to management of operations that have the potential to impact 
on the environment. The environmental management system will complement that already 
developed for the Forest Products Commission. The roles and responsibilities of officers of 
the Department and the Forest Products Commission will be documented in respect to 
operations that have the potential to have a significant impact on the environment. 

Guidance documents such as policies, codes of practice, manual and guidelines provide the 
detail for field implementation of the strategies and management actions in the draft plan. 
Following approval of the final plan, these will all be reviewed to ensure they properly reflect 
the new plan and the principles of ecologically sustainable forest management. 

The Department and the Forest Products Commission will audit work practices to determine 
that they are achieving their objectives and complying with relevant guidelines. The 
Conservation Commission will review these audits and undertake its own audits of 
implementation of the approved plan. 
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1 Ecologically sustainable forest management 

1.1 Principles of ecologically sustainable forest management 

The Conservation Commission's desired outcome for the lands covered by the approved 
forest management plan is for biodiversity to be conserved, the health, vitality and productive 
capacity of ecosystems to be sustained, and the social, cultural and economic benefits valued 
by the community to be produced in a manner consistent with the principles of ecologically 
sustainable forest management. · 

The draft forest management plan proposes substantial increases to the conservation reserve 
system, in accordance with Government commitments under the Protecting our old-growth 
forests policy. In terms of forest ecosystems, (a classification system recognising 27 different 
ecosystem types within the Regional Forest Agreement (RFA) area), most environments are 
proposed to be protected in conservation reserves at levels in excess of the national criteria for 
a comprehensive, adequate and representative reserve system, and many are well in excess of 
these criteria. Five forest ecosystems do not meet the national criteria for reservation. Four are 
ecosystems with a limited natural range where the conservation target is 100 per cent of the 
remaining area, and the other is the Darling Scarp, an extensive ecosystem. Most of the 
remaining unreserved occurrences of these ecosystems are on private lands. 

Conservation of biodiversity is one of the purposes for which State forest and timber reserves 
are managed, and a fundamental management consideration in ecologically su~tainable forest 
management. The existing and proposed conservation reserves will be managed in an 
integrated way with State forest and timber reserves, to achieve biodiversity objectives that 
are consistent with the National Strategy for the Conservation of Australia's Biological 
Diversity (Commonwealth of Australia 1996). 

Biological diversity and biodiversity components are defined in Section 3 of the CLM Act as: 

'biodiversity' means the variability among living biological entities and the ecosystems and 
ecological complexes of which those entities are a part and includes: 

,(a) diversity within native species and between native species,· 

(b) diversity of ecosystems;- and 

(c) diversity of other biodiversity components; 

'biodiversity components' includes habitats, ecological communities, genes and ecological 
processes; 

The principles from the National Strategy for the Conservation of Australia's Biological 
Diversity (see Appendix 1) to which Western Australia is a signatory, recognise that: 

Central to the Conservation of Australia's biological diversity is the establishment of a 
comprehensive, representative and adequate system of ecologically viable protected areas 
integrated with the sympathetic management of all other areas, including agricultural and 
other resource production systems. 
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In forest areas, the concept of maintaining sympathetic (or complementary) management 
across production land-uses was recognised in the RF A in the following statement: 

The strategy for conserving biodiversity relies not just on a CAR reserve system, but also on 
the application of ecologically sustainable forest management across all land categories. 

As a result this draft forest management plan does not propose additional areas of 
conservation reserve beyond those proposals in the Government's old-growth forests policy, 
rather it emphasises the requirements for ecologically sustainable forest management and the 
maintenance of ecosystem function on the production forest lands as part of a commitment to 
ensuring that biodiversity is effectively conserved at the whole of forest level and across the 
region. This issue is addressed more fully in the 'Biological diversity' chapter. 

Ecologically sustainable forest management is defined in various ways. In broad terms 
ecologically sustainable forest management may be considered to be a management system 
that seeks to sustain ecosystem integrity, while continuing to provide ongoing social and 
economic benefits to the community through the sustainable access to wood and non-wood 
forest resources and enjoyment of other forest values. 

The objectives and strategies in this draft plan are guided by the principles of ecologically 
sustainable forest management described in section 19(2) of the CLM Act. These principles 
highlighted here in boxes are referred to throughout the draft forest management plan. 

That the decision-making process should effectively integrate both long-term and short-term 
economic, environmental, social and equitable considerations. (Sustainability) 

Decision-making that integrates both long-term and short-term economic, environmental, 
social and equitable considerations is commonly recognised as sustainable development, or as 
complying with principles of sustainability. 

The decision-making process for the development of the new forest management plan has 
been designed to integrate both long-term and short-term economic, environmental, social and 
equitable considerations in two ways. First, this draft forest management plan provides for a 
range of socio-economic benefits, including timber harvesting and the utilisation of non
timber forest produce. One of the .draft plan's whole of forest objectives is to provide for an 
increase in the socio-economic benefits derived from natural values to mitigate the impact on 
local communities of the reduced availability of timber supply. 

Second, through public and Government agency response to the draft plan's scenarios and the 
findings of the social and economic study published separately, further information will 
become available leading to the development of a final management plan that more 
comprehensively integrates long-term and short-term considerations. 

The draft forest management plan seeks to achieve balance (in part) by putting forward 
different scenarios for consideration during the public comment process that allow 
consideration of the various balances between conservation and socio-economic objectives. 
The main short-term socio-economic implications result from a reduced timber harvest from 
~ative forest that in large part reflects a reduction in the area available for timber harvesting 
after areas were designated for additioµs to the conservation estate as new national parks. In 
the long term the socio-economic benefits from the available harvest will be maximised 
through value-adding strategies. 

For a number of years the community has expressed a very strong desire to see the natural 
heritage values of the forests protected. This desire goes beyond the specific criteria for 
conservation as expressed in policies for comprehensive, adequate and representative 
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conservation of forests. It is a broa9er recognition that the native forests of the south-west and 
particularly remaining areas of old-growth forest are a powerful cultural and conservation 
icon in contemporary society. Government commitments protecting all remaining old-growth 
forest and greatly expanding the national park and conservation reserve system are a response 
to this strong message from society. 

The ability to deliver multiple social and economic goods and services over the long term 
requires the retention of State forest and timber reserves and conservation reserves and 
maintenance of the natural forest ecosystem processes that sustain them through an 
ecologically sustainable forest management approach. Though the focus of this draft plan is 
mainly on issues associated with timber harvesting, these principles apply to other forest users 
and the utilisation of non-timber produce of the forest. These uses include mining, basic raw 
materials .such as gravel, bee keeping, commercial native flora picking, nature-based and 
cultural tourism, water supply/catchment management, bioprospecting, and the development 
and management of other utilities such as roads, power and water and communication 
infrastructure. 

That if there are threats of serious or irreversible environmental damage, the lack of full 
scientific certainty should not be used as a reason for postponing measures to prevent 
environmental degradation. (Precautionary Principle) 

The precautionary principle is concerned with decision-making under uncertainty. It is an 
accepted part of environmental decision making in Australia .and is one of the principles of 
the Inter-Governmental Agreement on the Environment (Commonwealth of Australia 1992a). 
The precautionary principle recognises that sometimes action should be taken to prevent 
damage even where there is no absolute certainty that damage will occur. The extent of the 
caution in management prescription is a matter of judgement and will depend on the level of 
uncertainty (including uncertainty over the nature of the problem, its cause, or its potential 
impact) and the seriousness of the potential environmental impacts. 

In applying the precautionary principle to timber production in the native forest environments 
that are the focus of the draft forest management plan, it was necessary to identify the areas of 
uncertainty, and to consider the likely implications of the environmental changes caused by 
timber harvesting. This led to the development of two management scenarios representing a 
range of precaution from a higher degree (Scenario A) to a lower degree (Scenario B). 

Ecological forestry could be considered as a conceptual framework for ecologically 
sustainable forest management in production forests in the south-west. 

Ecological forestry approaches are based around the conc~pt that any manipulation of the 
forest ecosystem should seek to emulate the known or inferred (from knowledge of the 
ecological processes) natural disturbance patterns of the region. The underlying assumption is 
that as native species and communities evolved under these natural disturbance regimes they 
will be better adapted to human induced disturbances that are within the natural range of 
variation of the severity, spatial and temporal patterns of disturbance (Hunter 1999). 

The draft forest management plan identifies ecological forestry as a direction in which the 
Conservation Commission may wish to move rather than an objective. It is recognised that 
there will be issues that need to be resolved in considering this approach, including the extent 
to which it is achievable and practical. During the term of the forest management plan the 
Conservation Commission will participate in and encourage discussion of ecological forestry, 
including for example, the application of a broad range of site specific silvicultural 
treatments. 

17 



Adaptive management, a term applied to a specific management technique designed to 
provide . measured improvements in management practice and outcomes, will also be 
formalised (see section 10.2). It is useful in situations where the knowledge of management 
impacts on ecosystems is incomplete. Adaptive management is a systematic approach to 
defining management actions, implementing them, monitoring their impacts and then 
adapting the management practice based on the results -of the study. The systematic 
experimental natur~ of adaptive management is what distinguishes this approach from 
management through continuous improvement based on monitoring the results on 
management actions and adjusting management practice accordingly. 

That the present generation should ensure that the health, diversity and productivity of the 
environment zs maintained or enhanced for the benefit of future generations. 
(Intergenerational Equity) 

This is commonly lmown as the principle of intergenerational equity. It means that decisions 
taken today should ensure that at least an equal set of opportunities is available to succeeding 
generations. Along with the rights to use the resources available, it imposes certain 
obligations to care for ecosystems so that they retain their health and productive capacity is 
not impaired. Again this is a fundamental component df sustainable use and, in relation to the 
timber industry, specifically the concept of sustainable yield. However, it is aclmowledged 
that some uses such as mining are non-renewable. 

Similarly, the retention of State forest and timber reserves as a sustainable source for long
term supply of the high quality jarrah and karri timber unique to this region and other forest 
produce is a very significant intergenerational equity issue that would be threatened either by 
non-sustainable harvesting that reduced the long-term supply of quality timber, or complete 
closure of long-term access to resources. 

That the consideration of biological diversity and ecological integrity should be a 
fundamental consideration in decision-making. (Conservation of Biodiversity and Ecological 
Integrity) 

The National Strategy for the Conservation of Australia's Biological Diversity 
(Commonwealth of Australia 1996) contains nine principles (Appendix 1), the following of 
which are relevant to the application of the above principle in this document: 

• biological diversity is best conserved in situ; 

• central to the conservation of Australia's biological diversity is the establishment of a 
comprehensive, representative and adequate system of ecologically viable protected areas 
integrated with the sympathetic management of all other areas, including agricultural and 
other resource production systems. 

This concept is also inherent in the principles underpinning the creation and manage'ment of 
national parks for the conservation of the natural landscape and ecological systems and for 
compatible nature-based recreation and appreciation in perpetuity. It is imperative in this 
regard that these core reserves are also managed in such a way as to retain their values over 
the very long term. 

The draft forest management plan proposes a series of objectives and strategies designed to 
protect biodiversity in line with ecologically sustainable forest management principles, across 
the 'whole of forest' region, including specifically the conservation reserve system, and at 
landscape and operational scales. This is intended as a mechanism to provide a much better 
integration of management across conservation reserves and State forest and timber reserves 
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and facilitate complementary management. It is also a means to provide increased clarity to 
management objectives and a framework for their integration into management at all levels. 

To facilitate discussion, the Conservation Commission has developed two scenarios that. 
present different approaches, in particular different approaches to providing for biodiversity 
habitat across State forest and timber reserves to provide for ecological linkage and facilitate 
recolonisation of coupes following timber harvesting. 

One scenario includes setting aside additional forest patches of approximately 200 hectares. 
These patches would be chosen for their mature habitat elements, and distributed across State 
forest and timber reserves. These retained areas, termed additional mature habitat zones, 
together with existing temporary exclusion areas and informal reserves would normally 
amount to 20 per cent of a forest block at any one time, but may be rotated in the long term, 
as alternative areas of regenerating forest reach structural maturity and are able to replace 
their function. 

These additional habitat zones have· been designed to provide some additional assurance 
(precaution) that there will be sufficient forest with a more mature structure retained at all 
times in patches that are large enough to retain populations of species to enable recolonisation 
of regrowth forest. Additional mature habitat zones could serve as further centres from which 
surviving populations can spread back out into the regenerating forest when it becomes 
sufficiently mature to support them. Additional mature habitat zones would also increase the 
networks of linkages within State forest and timber reserves, through and between harvested 
areas and reserves, to help maintain the capacity of the forest to sustain the movements of 
fauna species at differing scales. 

These scenarios are described in more detail in section 3.2. 

/ That improved valuation, pricing and incentive mechanisms should be promoted. 

Actions under this principle do not fit within the statutory responsibility of the Conservation 
Commission or the Department. However, the Conservation Commission has a statutory role 
to provide advice on the above principles to the Minister for the Environment and Heritage 
and will do so in a separate document. 

1.2 Structure of the draft forest management plan 

fu 1995, Australia and 12 other countries agreed to seven criteria and 67 indicators that 
together provide a common understanding of sustainable forest management at a whole of . 
forest scale. These are referred to as the Montreal Criteria. fu 1997 the Commonwealth and all 
State Governments involved in developing RF As developed a set of principles and criteria for 
the assessment of RFAs across Australia (Commonwealth of Australia 1997a). The RFA 
principles for ecologically sustainable forest mana:gefil.ent were developed from and closely 
resemble the Montreal Criteria, but are more suited to the Australian context. 

The nationally agreed criteria for ecologically sustainable forest management have been 
adopted to provide the framework for the draft forest management plan. 

As with any framework, there are issues that could be placed under a number of the criteria or 
that have aspects that impinge on a number of the criteria. Fire management is an example, as 
it could be addressed as a component of sustaining biodiversity, as part of ecosystem health 
and vitality or under the socio-economic heading because of the threat fires pose to life and 
property. Rather than see an issue discussed in a number of chapters the most appropriate 
chapter has been selected for each issue. 
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The chapter headings and a summary of the issues addressed under each are: 

• Biological diversity: establishment of the comprehensive, adequate and representative 
(CAR) conservation reserve system, threatened species and ecological communities 
management, threatening processes. 

• Productive capacity: loss of vegetation cover, sustained yield of resource use, 
regeneration and rehabilitation following disturbance, insects and fungi impacting on 
productivity. 

• Ecosystem health and vitality: disease, weeds and pests, fire management. 

• Soil and water: quality and quantity of soil and water. 

• Global carbon cycles. 

• Natural and cultural heritage. 

• Socio-economic benefits: minerals and petroleum, water, timber, nature-based recreation 
and visitor experiences, visual landscape management, gravel and other basic resources, 
apiculture, wildflowers, leases and bioprospecting. 

• Plan · implementation: monitoring, review, adaptive management, community 
involvement, management systems, knowledge, skills and training, policies, codes of 
practice and guidelines, performance indicators, auditing. 

1.3 Management objectives and strategies 

1.3.1 Site specific variation in silvicultural treatments 

Current management strategies address site variability to a degree, particularly in relation to 
key issues that impact on timber production. There is a need for greater recognition that the 
forest ecosystem is very diverse and that different management approaches will be required in 
different ecosystems (landform, soils, climate and vegetation). The draft forest management 
plan covers an area large enough to experience a significant range of climatic characteristics 
and support a diverse range of forest and non-forest ecosystems. It is recognised that jarrah 
and karri forest dominated ecosystems respond very differently to major disturbances such as 
fire, and require very different silvicultural treatments. 

At this stage, however, information on biodiversity values and ecological responses of fauna 
and flora are often not well known at the level of the individual forest ecosystem or site types. 
The Kingston study (Burrows 1994) was the first comprehensive integrated study to look at 
the impacts of timber harvesting treatments on jarrah forest ecosystem, including fauna. The 
Environmental Protection Authority (EPA) in Bulletin 912 (1998) indicated a concern that the 
Kingston forest ecology research had not been carried out on a representative range of sites. 
While additional studies are being conducted the comprehensive information is not yet 
available to inform management, although there is a wide range of site variation 
accommodated in existing silvicultural guidelines. 

Any move toward more site specific silvicultural strategies would need to be practical in field 
application. Site variability would need to be easily recognisable in the field to avoid 
excessive reliance on professional judgement. Substantial variation to silvicultural strategies 
and guidelines during the life of the approved plan wo~ld require a process of public review. 

A comprehensive biological survey of the forest regions and continuation of adaptive 
management practices to silviculture treatments across a range of forest ecosystem types will 
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contribute to understand better the patterning of biodiversity, particularly fauna! distributions 
across the region and their responses to natural and human induced disturbance. 

1.3.2 Tiered scales of biodiversity conservation for objectives and strategies 

Ferguson et al. (2001) identified a need for explicit setting of whole of forest goals as an 
integral part of the forest management plan development process. This report also recognised 
a major shortcoming in the lack of specific non-timber objectives at the landscape or 
catchment scale. The draft forest management plan has sought to address this issue. 

The principles of ecologically sustainable forest management have been used in the draft plan 
as a· key framework to guide planning and decision-making. These principles need to be 
applied in a practical sense at various scales (or tiers) in managing the forest, reflecting both 
the scale and direct effects of operations locally, and as a component of an integrated 
management system linked into broader scales of strategic planning over longer timeframes. 
These tiers of management operating at different scales may variously apply to the whole of 
forest (State forest and timber reserves and conservation areas alike), or to issues that relate to 
production forests alone. All need to be applied as part of a fully integrated approach to 
management of the forest. 

As part of this process it is recognised that there is a need for a mechanism to connect this 
draft region plan and area plans to guide integrated conservation management across existing 
and proposed conservation reserves and informal reserves at the whole of forest scale. The 
Conservation Commission will prepare for public comment conservation reserve management 
guidelines to provide this integrating management framework. 

For the purpose of this document it is proposed to recognise three tiers of management at 
progressively smaller scales, each of which has a set of objectives for each Montreal criterion, 
appropriate to that scale of operation. 

The Conservation Commission, as proponent of the new forest management plan, together 
with the Department of Conservation and Land Management and the Forest Products 
Commission, as the agencies implementing the plan, are committed to using their best 
endeavours to achieve the objectives set out in the plan through the implementation of the 
strategies and actions described. It is however recognised that external factors may hinder the 
achievement of the objectives and implementation of the strategies and actions. Should such 
factors arise, an appropriate response will be made in an open and transparent manner. 

The proposed tiers of management are defined in Table 2. 
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Table 2: Scales of management, objectives and strategies 

Definitions 

Whole of forest 
All land categories that are subject to this plan. 

Landscape 
A mosaic where the mix of local ecosystems and landforms is repeated in a similar form over a 
kilometres-wide area. Several attributes including geology, soil types, vegetation types, local 
flora and fauna, climate and natural disturbance regimes tend to be similar and repeated across 
the whole area. It could be a (sub) catchment or, for convenience, an administrative 
management unit such as a forest block or an aggregation of blocks. Landscape scale is usually 
tens of thousands to a few thousand hectares. 

Operational 
A discrete area of forest to which one or more operations have been or are planned to be 
applied. 

Note: Unless stated otherwise, the objectives and strategies below are intended to apply to all 
lands covered by this plan. However, their application to plantations will be refined in the 
approved plan. 

Biological diversity objectives 

Whole of forest 
• To conserve biological diversity in a manner taking account of the principles of 

ecologically sustainable forest management. (Note - an objective similar to this one 
appears under each of the main headings to reinforce the need to integrate forest 
management across all values.) 

• To sustain biological diversity and ecological integrity in all ecosystems, through the 
proposed expansion and management of a comprehensive, adequate and representative 
conservation reserve system integrated with complementary management across State 
forest and timber reserves. 

• To develop an improved understanding of the biological diversity and the nature of and 
ecological responses to natural and key human-induced disturbances in the forest regions. 

• To maintain self-sustaining populations of native species and communities. 
• To protect threatened species and threatened ecological communities. 

Landscape 
Take all reasonable measures to: 
• Ensure a diverse representation and distribution of forest structures, habitat elements and 

seral stages through time. 
• Ensure that biological diversity (species richness) recovers between one rotation and the 

next. (Applies only to State forest and timber reserves.) 
• Protect ecologically sensitive communities and niches such as riparian zones, aquatic 

ecosystems, wetlands, granite outcrops and other non-forested complexes. 
• Prevent any species moving to a higher category of threat as a result of management 

actions and in particular that no species declines to irretrievably low levels. 
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Operational 
To take all reasonable measures to: 
• Retain key environments, habitats and habitat elements necessary to sustain flora and fauna 

species at sufficient levels to support recolonisation of regrowing forest once it has become 
suitable. 

• Protect occurrences of conservation values identified as significant (such as declared rare 
flora and diverse ecotype zones) outside formal conservation reserves. (Applies only to 
State forest and timber reserves.) 

• Ensure that impacts on flora diversity and abundance that arise from silvicultliral 
treatments to reduce competition between understorey and commercial species remain 
within acceptable limits. (Applies only to State forest and timber reserves.) 

Biological diversity strategies 

Whole of forest 
• Implement the proposed system of nature reserves, national parks, conservation parks and 

other reserves for conservation purposes. 
• In forest areas outside the formal reserve system, implement a system of informal reserves 

that assists in meeting the comprehensive, adequate and representative targets for 
reservation of forest ecosystems. (Applies only to State forest and timber reserves.) 

• Manage State forest and timber reserves so as to complement the formal and informal 
reserve system. (Applies only to State forest and timber reserves.) 

• Prepare guidelines to integrate management of biodiversity conservation, conservation 
reserves and informal reserves. 

• Undertake a comprehensive biological survey of the forest regions as soon as resources 
permit. 

• Research the response of forest ecosystems to natural disturbance, with a view to 
improving forest management practices. 

• Liaise, in consultation with the Department of Mineral and Petroleum Resources, with 
mineral and petroleum companies· operating in the forest regions to encourage their 
continued cooperation in forest management and their adoption of strategies that are 
complementary to the forest management plan's objectives and strategies. · 

• During the term of the· .. approved plan develop, through a process involving key 
stakeholders, structural goals for both the conservation reserves and State forest and timber 
reserves to complement each other and the plan's objectives. 

Landscape , 
• Manage the overstorey and understorey vegetation structure to achieve a mosaic with 

spatial and temporal diversity. 
• Implement a forest management regime consistent with either Scenario A or B or a 

modification thereof. (Applies only to State fo~est and timber reserves.) 
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• 

• 

• 

• 

• 

• 

Operational 
Implement the selected forest management regnne referred to under the landscape 
strategies above. 
Ensure that the capacity to retain or regain original habitat elements over time is not 
compromised, including the retention of adequate habitat trees and potential habitat trees. 
(Applies only to State forest and timber reserves.) 
Identify, and ensure that management actions lead to the survival of all populations of 
threatened species and threatened ecological communities. 
Manage areas containing vegetation complexes poorly represented in formal and informal 
reserves and other significant flora to protect these values through the appropriate 
guidelines. (Applies only to State forest and timber reserves.) 
Manage areas functioning as corridors between formal reserves to protect this value . 
(Applies only to State forest and timber reserves.) 
Continue to develop lmowledge of the impacts of forest management practices on the key 
components of biological diversity and ecosystem function and maintain guidelines and 
other subordinate documents that prescribe measures to limit impacts to within acceptable 
levels. 

Productive capacity objectives 

Whole of forest 
• To sustain the productive capacity of ecosystems in a manner taking account of the 

principles of ecologically sustainable forest management. 
• To limit the harvesting of timber to the sustained yield taking account of ecologically 

sustainable forest management. (Applies only to State forest and timber reserves.) 
• To manage the removal of other forest produce from State forest and timber reserves to 

satisfy as much of the public demand as is appropriate, taking account of ecologically 
sustainable forest management. (Applies only to State forest and timber reserves.) 

• To increase the scientific lmowledge associated with forest management practices. 

Landscape/Operational 
• To rehabilitate or regenerate forest that has been disturbed to sustain in the longer term the 

range of flora composition and structural attributes consistent with relevant biological 
diversity objectives. 

• To ensure that the impact of weeds, pests and disease on productive capacity is minimised 
and take action to reduce impacts where appropriate and practical within the context of 
ecologically sustainable forest management. 

. Productive capacity strategies 

Whole of forest 
• Minimise the loss of forest due to allocation to non-public use and the development of 

public utilities to that considered essential by Government. 
• Ensure through regulation, monitoring and audit that timber harvesting does not exceed 

the sustained yield and is managed to comply with relevant guidelines. (Applies only to 
State forest and timber reserves.) 

• Implement the recommendations of Ferguson et al. (2001) relating to refinement of 
sustained yield calculations during the life of the approved plan. (Applies only to State 
forest and timber reserves.) 

• Ensure through regulation, monitoring and audit that the use of other forest produce is 
managed to comply with relevant guidelines. (Applies only to State forest and timber 
reserves.) 
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• Research and determine through a public process, ecologically sustainable limits for other 
forestproduce. (Applies only to State forest and timber reserves.) 

• Work with industry and government agencies to ensure that areas subject to mineral and 
petroleum activities, basic raw materials and other extractive activities are rehabilitated 
with the objective of restoring as many of the previous ecosystem values as possible, 
taking account of ecologically sustainable forest management. 

Landscape /Operational 
• Monitor the removal of timber and other forest produce and respond when required to 

ensure that its removal occurs in a manner taking account of ecologically sustainable 
forest management. (Applies only to State forest and timber reserves.) 

• Monitor and ensure that post-harvest regeneration is consistent with targets set. (Applies 
only to State forest and timber reserves.) 

• Monitor the forest for impact of weeds, pests and diseases on forest productivity and 
respond as appropriate. 

• Liaise with mining and petroleum companies to ensure that acceptable standards of 
rehabilitation are met. 

• Undertake adaptive management trials to maximise the effectiveness of forest 
management practices such as river and stream buffers and key silvicultural treatments. 
(Applies only to State forest and timber reserves - see 'Plan implementation' chapter for 
management actions.) 

Ecosystem health and vitality objectives 

Whole of forest/Landscape 
• To sustain forest ecosystem health and vitality in a manner taking account of the.principles 

of ecologically sustainable forest management. 
• To use and respond to fire in a manner that optimises the maintenance of forest ecosystem 

health and vitality, ecosystem heterogeneity and processes, promotes conservation of 
biological diversity and adequately protects life and property. 

• To ensure that the impact of weeds, pests and disease on forest ecosystem health and 
vitality is minimised and take action to reduce impacts where appropriate and practical 
within the context of ecologically sustainable forest management. 

• To identify and mitigate external threats to forest ecosystem health and vitality. 

Operational 
• To use fire in a manner that reflects site specific variations as far as resources permit. 
• To prevent as far as is practicable the 1ntroduction, spread and impact of weeds, pests and 

disease that might cause extensive damage in forests. 

Ecosystem health and vitality strategies 

Whole of forest/Landscape 
• Develop a comprehensive fire management plan that achieves the forest management 

objectives. 
• Refine the fire management plan by active participation in the proposed EPA review of fire 

management in the forest region and through adaptive management. 
• Continually improve protocols for the management of Phytophthora cinnamomi and the 

disease caused by it. 
• Monitor the impact of weeds, pests and disease on forest ecosystem health and vitality and 

where necessary and possible control the weed, pest or pathogen. 
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Operational 
• Protect forest ecosystem health and vitality, biological diversity and other forest values by 

adopting appropriate hygiene standards, monitoring and where necessary controlling weed, 
pest and pathogen infestations. 

• Ensure that only locally occurring species propagated from local seed sources are used in 
rehabilitation/regeneration areas, unless there are over-riding considerations that prevent it. 

Soil and water objectives 

Whole of forest/Landscape 
• To sustain soil and water resources in a manner taking account of the principles of 

ecologically sustainable forest management. 
• To ensure that operations and activities do not damage the soil in a manner that could 

compromise the conservation of biological diversity, maintenance of productive capacity, 
and forest ecosystem health and vitality. 

• To ensure that operations managed by the Department and Forest Products Commission 
sustain the quality and quantity of water necessary to support intended beneficial uses. 

Operatio!lal 
• To prevent damage to soil that results in a significant loss of stored seeds/regenerative 

propagules or significant disturbance/damage to its physical or chemical properties. 
• To ensure operations managed by the Department and Forest Products Commission do not 

cause more than localised and temporary deterioration in the ecological integrity and water 
quality and quantity to flow of streams, wetlands and their associated vegetation. 

Soil and water strategies 

Whole of forest !Landscape 
• Review and implement guidelines that protect soil structure and the surface seed store, 

including through limiting operations that require heavy machinery to times when dry soil 
conditions prevail, with the exception of karri thinning operations, and minimising roading 
requirements. 

• Ensure stream water quality and flows are protected through appropriate soil conservation 
prescriptions and stream buffering. 

Operational 
• Schedule silvicultural operations that require heavy machinery, including timber 

harvesting, for times when dry soil conditions prevail, except for specified circumstances. 
(Applies only to State forest and timber reserves.) 

• Design and locate snig tracks to minimise the area of soil disturbance. (Applies only to 
State forest and timber reserves.) 

• Control and regulate operations, including the management of hydrocarbons to minimise 
spills and to ensure that soil conservation objectives are met. 

• Ensure that impacts on soils that arise from silvicultural treatments to maximise the 
regeneration of commercial species remain within acceptable limits. (Applies only to State 
forest and timber reserves.) 

• Undertake any soil rehabilitation or vegetation regeneration work on heavily used areas 
like snig tracks and landings as soon as possible after the completion of the operation to 
maximise the chance of regeneration from stored seed/propagules. (Applies only to State 
forest and timber reserves.) · 

26 



Global carbon cycles objectives 

Whole of forest 
• To sustain the forest's contribution to global carbon cycles in a manner taking account of 

the principles of ecologically sustainable forest management. 
• To sustain or increase the net carbon sink of the forests. 
• To ameliorate where possible, the predicted effects of climate change. 

Global carbon cycles strategies 

Whole of forest 
• Incorporate carbon management considerations into management planning and guidelines. 
• Incorporate the best available scenarios of likely future climate into management planning. 

Natural and cultural heritage objectives 

Whole of forest/ Landscape 
• To protect natural and cultural heritage values in a manner taking account of the principles 

of ecologically sustainable forest management. 
• To ensure that places on land vested in the Conservation Commission with natural and 

cultural heritage values are identified, recorded, assessed and managed according to best 
practice. 

Operational 
• To develop procedures that ensure that the presence and management of natural and 

cultural heritage places are considered prior to an operation taking place. 
• To work with traditional custodians and other people with special knowledge on the 

interpretation, protection and management of their cultural heritage. 

Natural and cultural heritage strategies 

Whole of forest/Landscape 
• Identify and record heritage places on databases. 
• Protect natural and cultural heritage places through an appropriate mix of management, 

and/ or reservation where appropriate. 

Operational 
• · Protect and manage significant Aboriginal cultural heritage jointly with Aboriginal people. 
• Work with Aboriginal people and other people with special knowledge to interpret their 

cultural heritage places and values. 
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Socio-economic benefits objectives 

Whole of forest 
• To sustain and enhance socio-economic benefits to meet the needs of the public in a 

manner taking account of the principles of ecologically sustainable forest management. 
• To generate social, cultural and economic benefits through the provision of a range of 

goods and services that are valued by the community and are produced in a manner taking 
account of the principles of ecologically sustainable forest management. 

• To provide for an increase in the socio-economic benefits derived from natural values to 
mitigate the impact on local communities of the reduced availability of timber supply. 

Socio-economic benefits strategies 

Whole of forest 
• Minimise the impact of mineral and petroleum activities on other forest values. 
• Provide nature-based recreation opportunities and visitor experiences in a manner taking 

account of the principles of ecologically sustainable forest management. 
• Maximise socio-economic benefit derived from the harvesting of timber, taking account of 

the principles of ecologically sustainable forest management. (Applies only to State forest 
and timber reserves.) 

• Manage disturbance activities to as far as possible sustain the inherent visual qualities of 
the landscape in a regional context. 

• Provide for necessary basic raw materials extraction in a manner taking account of the 
principles of ecologically sustainable forest management. 

• Regulate access for the apiculture industry in a manner taking account of the principles of 
ecologically sustainable forest management. 

• Regulate the commercial harvesting of protected flora so that the conservation of the 
species is not jeopardised and in a manner taking account of the principles of ecologically 
sustainable forest management. (Applies only to State forest and timber reserves.) 

• Provide leases for facilities and uses where they meet the requirements of the CLM Act and 
have regard to the principles of ecologically sustainable forest management. 

• Promote, encourage and facilitate the controlled exploration for native flora for scientific, 
therapeutic and horticultural purposes. 
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Plan implementation objective 

• To ensure that forest management complies with the forest management plan and 1s 
continually improved so as to achieve best practice. 

Plan implementation strategies 

• Monitor key characteristics of the environment and management operations and review and 
continually improve forest management both routinely and through adaptive management 
trials 11s previously identified. , 

• Undertake adaptive management trials to improve forest management practices in the areas 
of prescriptions for river and stream buffers and key silvicultural treatments. 

• Provide opportunities for Government agencies, non-government organisations and the 
community to participate in policy development and plan implementation. 

• Provide opportunities for community involvement in voluntary activities and educational 
and social development programs on ecologically sustainable forest management. 

• During the term of the plan to continue to explore opportunities to refine forest 
management to the understood natural disturbance limits of the ecosystem(s) present, 
including specifically recognising and allowing for site specific variations. 

• Develop, refine and implement a formal ISO 14001 accredited environmental management 
system. 

• Develop mechanisms to provide for lower level management actions to be consistent with 
the objectives and strategies of the approved plan. 

• Identify, document and communicate roles and responsibilities in management. 
• Generate and transfer knowledge and develop the necessary skills and competencies in 

staff. 
• Develop, make public and maintain a comprehensive suite of operational guidance 

documents to control operations that incorporate best practice taking account of the 
principles of ecologically sustainable forest management. 

• Track the achievement of the objectives of the approved plan and the implementation of the 
plan's strategies through the key performance indicators and in other ways. 

• Audit implementation of the approved plan and the compliance of operational guidance 
documents with the plan's objectives and strategies. 

1.4 Environmental impact of the draft proposals over the plan 
period 

This section outlines the likely impacts the proposals in the draft plan will have on the 
environment. Impacts are discussed relative to the way in which the operations are currently 
being undertaken and the impact they may be having now. 

1.4.1 Biodiversity 

Reservation for biodiversity conservation 

The extent of karri forest ecosystems in the draft plan area prior to 1750 was estimated to be 
231,600 hectares and the t6talextent now is 190,160 hectares. Implementation of this draft 
plan will result in 92,560 hectares of the extant distribution formally reserved for biodiversity 
conservation (48 per cent) and a further 22,800 hectares informally reserved, including all 
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defined old-growth outside the formal reserve system, on land vested in the Conservation 
Commission. The area of karri forest available for timber harvesting (excluding informal 
reserves) is 61,000 hectares, which is 32 per cent of the extant area of forest. 

The proportion of the karri forest in existing or proposed formal reserves in 1992 was 
approximately 30 per cent (Department of Conservation and Land Management l 992b ). 

The increase in reservation of jarrah forest since 1992 shows a similar trend. Prior to 1750 
there was estimated to be around 2. 78 million hectares of jarrah ecosystems in the draft plan 
area but the current extent is 1.81 million hectares. On implementation of this draft plan 
610,000 hectares will be formally reserved for biodiversity protection {33.8 per cent) and a 
further 157 ,000 hectares in forest conservation areas or informally reserved. There are 
804,000 hectares in State forest and timber reserve available for timber harvesting. 

The proportion of jarrah forest in existing or proposed formal reserves in 1992 was 
approximately 21 per cent (Department of Conservation and Land Management 1992b ). 

The total area of land vested in the Con.servation Commission in the draft plan area is 2.47 
million hectares of which 1.1 million hectares ( 49 per cent) is in the existing or proposed 
formal reserve system. A further 227,000 hectares are forest conservation areas or in the 
informal reserve· system where timber harvesting is excluded. The large increase in forest and 
associated ecosystems managed primarily for the conservation of biodiversity means that the 
risk of negative impact of the draft plan proposals on biodiversity at the landscape and whole 
of forest scale will be reduced from the last plan period. 

Changes in forest structure 

Changes in forest ~tructure can be used at a whole of forest scale as an indicator of the impact 
of timber harvesting and mining on biodiversity because it reflects the availability of habitat, 
particularly critical habitat associated with mature and senescent trees. 

Karri forest 

The draft plan provides a range for the sustained yield of karri from 31,000 to 62,000 cubic 
metres per year for first and second grade sawlogs, and at least a further 80,000 cubic metres 
per year of other bole logs. In addition, there is a further 203,000 cubic metres of unutilised 
allocation from the current plan period is to be made available over a future period yet to be 
decided. The range results from alternatives in the retention level of mature habitat at the 
forest block level, varying the rotation length for some stands and varying other management 
~~. . . 

To produce 62,000 cubic metres of first and second grade sawlog would necessitate the 
harvesting by clearfelling and thinning of an estimated average of 2,000 hectares of 
karri/marri forest (three per cent of the karri forest available for timber) per year. The non
regrowth component of the harvesting that would be clearfelled is expected to average 800 
hectares per year. ' 

The estimated effect on karri forest structure from this level of timber harvesting over the life 
of the plan is shown in Table 3. 
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Table 3: Estimated karri forest structure after 10 years 

Forest structure1 Whole of forest vested in the Percentage change 
Conservation Commission over the 10 years 

(176,450 hectares) 

20002 2012 
Percentage Percentage 

Establishment 9 4 -5 
Juvenile 18 15 -3 
Immature 23 32 +9 
Mature and senescent 50 49 -1 
Total 100 100 

1 See Appendix 2for an explanation of forest development stages. 
2 Last date of data update. · 

The changes in structure that will result from the upper end of the range of harvesting levels 
does not produce a significant change in structure for the mature and senescent stages that 
provide tree hollows required by some fauna. Consequently, at the whole of forest level 
there should be minimal adverse effect on biodiversity and other values dependent on large 
old trees. The decline in the area of forest in the establishment and juvenile stages (decrease 
of eight per cent) can be attributed to the reduction in area cut over compared to the last plan 
period and within that a decrease in the area clearfelled and regenerated. Regrowth karri in 
the stage before the crown separates from the scrub layer is advantageous to species, such as 
the quokka and scrub wren, who use the low dense structure for shelter or foraging . 

. However, a similar benefit is obtained from dense scrub under a mature canopy, consequently 
the decrease in the establishment and juvenile stage is not seen as environmentally significant. 

The proportion of mature and senescent stages is currently high (50 per cent) and under the 
current policy settings will remain high into the future. To sustain the mature and senescent 
stages in the very long term there needs to be adequate area of younger stages moving 
forward to replace them. At the whole of forest level the area is currently adequate. However, 
particularly in the formal reserve system, the spatial distribution of the younger 
developmental stages will need to be monitored and addressed in future management plans. 

Structure can also be modified by intense wildfire that kills the standing trees. The change in 
proportion of structural stages resulting from wildfire is not expected to be significant over 
the 10-year period of the plan compared to changes from timber harvesting. This is because 
the frequency and extent of fires with the intensity required to kill mature trees is low and 
although juvenile karri is sensitive to fire it can be quickly replaced. Nevertheless, wildfire 
does have the potential to reduce the amount of old-growth karri because karri is fire sensitive 
in the senescent stage. 

Jarrah forest 

Jarrah forest harvesting will include areas of wandoo also being harvested, however, these 
will be insignificant in relation to jarrah forest harvested. The sustained yield for jarrah is 
presented in the draft plan as a range from 106,000 to 164,000 cubic metres per year. In 
addition a further 339,000 cubic metres of unutilised allocation from the current plan period is 
available over some future period. As for karri the range results from different mature forest 
retention levels at the forest block level and varying allowances for risk and other 
management objectives. The maximum sustained yield of first and second grade jarrah 
sawlog within the given settings for the suite of sustained use objectives has been calculated 
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to be 164,000 cubic metres per year. In deriving this sawlog volume approximately 500,000 
cubic metres of other bole logs could be generated each year. 

The estimated area to be harvested to obtain the upper end of the range of the sawlog volume 
is in the order of 10,000 to 15 ,000 hectares per year. This area figure is expected to fluctuate 
according to the mix of site quality and previous cutting history of the areas made available 
each year. Breaking the area down into annual estimates of the expected area of each 
silvicultural objective category over the life of the approved plan is problematic because the 
silvicultural treatment to be applied is dependent on the structure and condition of the forest, 
which requires a ground survey prior to the harvesting of each area. The average proportion 
of each silvicultural objective for the past three years harvesting is shown in Table 4. 

Table 4: Average proportion of jarrah silvicultural objectives used since 1998 

Silvicultural objective used Area/yr (ha) Percentaee 
Thinning to promote growth 1,440 8 
Release of regeneration (cutting to gap) 4,165 23 
Establish regeneration (shelterwood) 7,375 41 
Single tree selection (selection) 975 5 
Selective (selection) 3,050 17 
Other (includes clearing for mining) 995 6 
Total 18,000 100 

Source: Department of Conservation and Land Management Annual Reports 

The relative proportions harvested to each silvicultural objective will vary in the future due to 
the likely increase in the extent of thinning and proposed variations to the silvicultural 
guidelines that may a:lter the extent of shelterwood. The area mined is expected to average up 
to 1,000 hectares per annum. The existing silvicultural guidelines set a limit of approximately 
10 hectares on the size of the gap created when harvesting to release regeneration. At present 
arc,mnd 60 per cent of gaps are less than two hectares. The average gap size is anticipated to 
be similar as there will be less harvesting in the Warren Region where gap sizes tended to be 
larger because of the broad areas of mature forest. 

The impact of timber harvesting on jarrah forest structure during the life of the approved plan 
will be: 

• The 10,000 to 15,000 hectares per year estimated to be disturbed by jarrah timber 
harvesting activities over the 10-year period of the draft plan represents one per cent 
(excluding informal reserves) of the total jarrah forest type or 1.9 per cent of the area 
available for timber harvesting if the maximum area is cut over. 

• Over the 10 years of the plan the total area cut to gaps would, if the proportion of cutting 
to gap is similar to the past three years, be in the order of 4,000 hectares per year (three 
per cent of the jarrah forest available for harvesting). However, this is expected to be an 
over estimate as the area cut to gap is likely to fall because there will be less mature forest 
available for harvesting. 

The extent of the timber harvesting operation coupled with operational scale measures to 
conserve biodiversity will ensure the objectives for biodiversity are achieved. 

Species conservation 

The draft plan provides for the ongoing implementation and continuing development of 
recovery plans for threatened species. Procedures for the identification and protection of 
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threatened species during operations that may disturb them are continued. Major threat 
abatement programs such as Western Shield will be maintained. 

The review of the silvicultural guidelines has adopted findings from the Kingston study and 
recommended increased habitat retention at the operational level and additional fox baiting 
before and following harvesting operations. These measures will reduce the impact on fauna 
at the operational le,vel from timber harvesting through additional habitat and easing predator 
pressure on animals that are made vulnerable by habitat disturbance. 

The decrease in the extent of harvesting and the implementation of the increased habitat 
retention and increased predator control will manage the risk to threatened fauna species from 
timber harvesting operations proposed in the draft plan. 

Mechanical disturbance of the vegetation and soil occurs incidentally during commercial 
timber harvesting but may also be undertaken after commercial timber harvesting to reduce 
competition to jarrah advance growth and to enable jarrah seedlings to establish following 
germination. The shelterwood silvicultural treatment is often accompanied by such 
disturbance to enable jarrah seedlings to develop a lignotuber. Disturbance has been found to 
reduce the abundance of understorey plants compared to undisturbed areas (Burrows et al. 
2002). The draft silvicultural guideline for jarrah proposes inclusion of the use of coppice 
management as well as shelterwood in eastemjarrah forest. This with the overall reduction in 
the area harvested because of the reduction in the sustained yield will result in much less 
disturbance to the understorey vegetation and soil and as a consequence less impact on 
understorey species abundance from timber harvesting. 

Conservation of wildflower species subject to harvesting will be maintained through 'licence 
endorsements that control species harvested, the areas they can be harvested from and the 
methods by which they may be harvested. Harvesting of wildflowers is expected to decrease 
because of the reduction in area available as a result of the reservation proposals. As a 
consequence, potential threats to species conservation will diminish commensurately. 

No immediate change to the number of apiary sites will result from implementation of the 
draft plan, therefore there will be no change to any impact feral bees may have on 
biodiversity. However, apiary sites may be reduced for biodiversity conservation reasons 
when area management plans are developed for the formal reserves proposed in this draft 
plan. 

Nature-based recreation and tourism will increase during the life of the plan as demand rises 
through population growth and as additional people are attracted to the new facilities that are 
to be provided within the proposed new parks. The impact of visitors on the forest will 
therefore increase. However, the overall impact of the recreating public on the forest is not 
considered to be significant because most activity is narrowly focused and the impact can be 
controlled through good site design. 

1 .4.2 Productive capacity 

Regeneration of harvested forest 

Conducting a regeneration bum then planting with nursery grown seedlings will be the main 
means to regenerate clearfelled karri forest. The purpose of the regeneration bum is to remove 
the timber harvesting debris, bare the soil to provide a suitable seed bed, reduce competition 
for the regenerating tree and stimulate germination of understorey species. The karri forest is 
stratified into four zones for the purposes of seed provenance and each strata is regenerated 
using plants grown from seed collected from the same zone. 
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Success rate of karri regeneration is usually very high, averaging in excess of 98 per cent of 
sample plots _meeting the prescribed stocking for the four years to 1999. (Department of 
Conservation and Land Management 1995, 96, 97, 98). Understocked areas are refilled 
ensuring all areas harvested are fully regenerated. It is expected a similar success rate will be 
maintained for the period of this draft plan. The success of regeneration operations is ·a 
performance indicator and will be reported annually. 

The area of jarrah forest requiring regeneration will receive a regeneration release bum then 
be assessed for success against a standard prescribed in the jarrah silvicultural guideline. 
Areas not meeting the standard will receive remedial treatment. Regeneration success is a 
performance indicator and will be reported annually. 

'Eastern' jarrah forest has traditionally been that forest in the low rainfall zone th.at is 
characterised by widely spaced trees and a low herbaceous understorey. Seedling regeneration 
in this area has been more difficult to achieve and its survival less reliable because of the 
lower rainfall. In the past this has resulted in an extensive use of shelterwood harvesting to 
promote seedling establishment and subsequent lignotuber development with mixed success. 
The review of silvicultural guidelines has proposed that regeneration in this type include 
coppice management as well as encouraging seedling/lignotubers through shelterwood 
treatment.· This will ensure greater certainty for successful regeneration in these more 
difficult site types. 

1.4.3 Ecosystem health and vitality 

Fire 

Prescribed fire will be applied to the land in the draft plan area over the 10-year period for the 
following purposes: 

• biodiversity conservation (on all land categories); 

• asset protection (on all land categories); and 

• silvicultural management (on State forest and timber reserve land categories only). 

In many cases a single application of fire will be for more than one of the above purposes. 

The total area of high intensity karri regeneration burning to be undertaken is not available 
from the strategic yield modelling but it will be in the order of 800 hectares of the non
regrowth component of the harvest. 

The area of land to which prescribed fire has been applied has been steadily declining since 
the 1970s. This is the result of increasing constraints on undertaking prescribed burning. If 
prescribed burning is retained at current levels there could be 100,000 to 150,000 hectares of 
low intensity (less than 500 kilowatts per metre) burning prescribed each year to achieve the 
above objectives. The adequacy of this to meet the objectives above is uncertain and the 
subject of ongoing discussion and review. 

Areas subject to fire for silvicultural management may have several prescribed bums over the 
life of the plan. However, most areas subject to prescribed burning will only have one 
prescribed fire over the 10-year period and when burnt the time since the last bum will 
generally be in the range of eight to 15 years. 

Wildfires can be expected to occur each summer and based on past experience it is likely that 
over the 10 years of the draft plan there will be in the order of 300 to 400 wildfires burning 
over 10,000 to 20,000 hectares each year. If fuel quantity continues to increase over broad 
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areas of the forest the risk of occurrence of extensive, high intensity wildfire that will have a 
negative impact on the maintenance of biodiversity and the protection oflife and property will 
rise. If wildfire size is kept to small to moderate areas, they will add to the diversity of fire 
regimes at the landscape and whole of forest scales and will be accommodated in fire 
planning for diversity in time since last fire. 

The impact on the environment of prescribed burning and wildfire during the life of this plan 
is not easily estimated. This is because fire impact depends on the many factors including the 
intensity of the fire, the season in which it occurs, the size of the fire and the time since the 
previous fire (fire regime). It is insufficient to consider the impact of a single fire. Neither. is 

. it clear what the fire regime is that may be considered to have a neutral impact on the 
biodiversity. There is considerable evidence that fire frequency in the jarrah forest has 
declined since European settlement. Therefore there is uncertainty as to whether the use of 
fire proposed in this plan might be too little or too much for the maintenance of biodiversity. 

A public review of fire management in the draft plan area is to be undertaken by the EPA, 
consequently the management proposals may change. 

Disease and insects 

Management of Phytophthora cinnamomi dieback will be examined during the life of the 
approved plan. In the meantime, management will continue to be based largely on hygiene in 
operations to restrict the spread of the pathogen. The reduction in the area subject to timber 
harvesting (projected to average 10,000 to 15,000 hectares per year of jarrah forest compared 
to 18,000 hectares per year over the past three years) and associated activities in the next plan 
period will lessen the overall risk of spread of the pathogen given hygiene standards remain 
consistent. 

No management activities proposed in this draft plan have been found to be linked to an 
insect outbreak. Rather, climatic factors appear to be the main determinant of the outbreak of 
insects such as jarrah leaf miner. As such the operations proposed are not expected to cause 
any additional insect problem. 

Weeds and pests 

Weed problems associated with proposals in the draft plan will come from disturbance to the 
vegetation and soil that provides the opportunity for colonisatio~ by weeds from available 
seed sources. Timber harvesting is the main cause of disturbance, however, fire, recreation 
and tourism developments and other uses such as apiary sites and wildflower picking will also 
contribute. The problem is worst when the area disturbed is close to a source of weeds such 
as a farm. With respect to timber harvesting, provided regeneration of the forest is adequate 
the native vegetation will eventually suppress the weeds as it reoccupies the site. The 
proposals are not seen as adding to the weed problerµ. 

Timber harvesting proposals in the draft plan will add to the problem presented by the fox for 
native fauna. It does this by increasing the foxes access through the forest and disturbing the 
habitat of vulnerable animals. The silvicultural guidelines propose increased fox baiting to 
ameliorate the impact. 
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1 .4.4 Soil and water 

Soil 

Timber harvesting when soils are wet, particularly in karri forest, leads to soil damage due to 
compaction and puddling. It is an objective of the draft plan to prevent physical damage to 
soil that impedes plant growth. A strategy to achieve this is to limit harvesting to dry-soil 
conditions except for prescribed conditions and while this has been a long standing aim in 
forest management, the reduction in the size of harvesting operations will make achievement 
feasible. 

With greater emphasis on dry-soil harvesting, the reduced scale of timber harvesting 
operations and the continuation of existing soil conservation measures, the impacts on soil 
will be less during the next plan period than for the current plan. 

Water quality 

Forest streams are the best preserved streams in the south-west. This is because catchments 
are largely uncleared and prudent forest management causes much less damage to aquatic 
systems than alternative, more intensive land uses (Ruprecht et al. 2002). Streams in forested 
areas with no clearing for agriculture typically have an annual flow-weighted mean salinity 
under half the limit for water to be defined as fresh, i.e. 500 milligrams per litre of total 
soluble salt. 

The most immediate risks to water quality from _the draft plan proposals arise from salinity 
and turbidity. Salinity may result from excessive basal area removal in catchments with high 
water table levels and high stored salt leading to increased salinity in water and turbidity from 
poor practice in operations such as road construction and road maintenance close to reservoir 
intake areas leading to increased sediment. These risks are controlled through operational 
guidelines and provided they are adhered to the impact should be negligible. The draft plan 
has monitoring and auditing to check on compliance with guidelines. 

The overall risk to the quality of water in streams from timber harvesting is therefore low and 
will fall commensurate with the decline in disturbance activity associated with the reduction 
in timber harvesting. The retention of undisturbed buffers as informal reserves on all streams 
and measures to control any soil erosion in harvesting coupes will be maintained and should 
keep risks to maintenance of water quality suited to potable supply at minimal levels. 
Protecting the integrity of stream zones is fundamental to the strategy to sustain the quality of 
water for biodiversity and consumptive uses. Salinity levels of selected streams and the 
maintenance of stream zone integrity are performance measures and will be reported on. 

The Department, with the Water and Rivers Commission, the Water Corporation and the 
Forest Products Commission, will test enhanced stream protection measures in the early part 
of the implementation of the approved plan. Results will be reported in the mid-term review. 

Water quantity 

The quantity of water released from the forest in stream flow available to be harvested is 
dependent on the amount used by the vegetation. The denser the vegetation the more water it 
uses and the less water is available for harvesting. Proposals in the draft plan that lead to 
higher vegetation density will have a negative effect on water yield. 

The reduced level of native forest harvesting will have a generally negative effect on water 
yield over the 10-year period. This is because the overall density of tree cover will remain 
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higher leading to greater water use hence less available for run-off. The effect is not likely to 
be significant given the scale of the harvesting relative to the catchment area. However, it 
may be possible to make a positive contribution to water yield by targeting timber harvesting 
and the draft plan has foreshadowed an examination of timber management to increase water 
yield if Government believes it is warranted. 

The rehabilitation of degraded dieback sites in the high rainfall zone will reduce water yield 
from these sites. However, the draft plan has not proposed the rehabilitation of all these sites, 
rather only those with a high priority, which would include consideration of the impact on 
water yield, will be treated. 

Water use by the pine forest at Gnangara is affecting the recharge of the Gnangara mound 
ground water supply. An agreement is in place with the Water Corporation to limit tree 
density. The Forest Products Commission is managing the agreement and nothing in the draft 
plan will affect that agreement. 

1.4.5 Global carbon cycling 

Loss of stored carbon in the world's forests has played a large part in the increasing 
atmospheric concentrations of carbon dioxide. However, this has resulted from their 
destruction rather than ongoing management. The strategies in this draft plan are to maintain 
the forest area and sustain its productivity. Under these circumstances the impact of the draft 
plan proposals on carbon cycling and the atmospheric -concentrations of carbon dioxide is 
expected to be neutral. 

1.4.6 Natural and cultural heritage 

Aboriginal heritage 

The impact of forest management actions on Aboriginal heritage sites is generally low 
because the law protects sites and procedures are in place to avoid known sites. Where a site 
is affected by an operation it will be because it was unknown or the consequence of an error. 
Proposals in the draft plan for increased participation by Aboriginal people in the 
identification and management of heritage should improve management of this value. 

Other heritage 

New policies and practices have been developed for the management of other cultural 
heritage and the implementation of this should see an improvement in the management of 
cultural heritage. 
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2 Framework for plan development 

2.1 Legislative framework 

Section 18 of the CLM Act establishes the Conservation Commission and section 19 sets out 
the Commission's functions. Among those functions are to have State forest and timber 
reserves vested in it (section 19(1)(a)). 

Sections 33(1)(a)(i) and 33(3)(a) of the CLM Act provide for the Department to manage lands 
to which the Act applies, according to those operations prescribed in management plans. 
Where management plans do not exist, operations may be directed by the Minister for the 
Environment and Heritage as being compatible with the land purpose (section 33A(2)(b)), or 
undertaken because they are 'necessary' to protect and preserve values on the land (section 
33A(l)). 

Section 5q(l) of the CLM Act prescribes broad purposes for the management of each land 
category (Appendix 3). Part V of the CLM Act requires the Conservation Commission to 
prepare, conduct public consultation, and submit for approval by the Minister for the 
Environment and Heritage, management plans for the land vested in it. The Conservation 
Commission has developed the draft forest management plan through . the agency of the 
Department, acting jointly with the Forest Products Commission in respect of State forest and 
timber reserves and the Water and Rivers Commission and the Water Corporation in respect 
of public water catchment areas. 

Current planning policy provides for a hierarchy of plans at (i) strategic level (regional plans); 
(ii) local level (area plans where operations address the scale of individual or groups of parks 
and reserves; and (iii) issue level (plans for specific issues such as threatened species recovery 
plans). The draft forest management plan is a regional management plan for the area specified 
in the scope. 

The draft plan builds on the Forest Management Plan 1993-2004 by giving effect to the 
Government's Protecting our old-growth forests policy. 

2.2 Scope and purpose 

The draft plan applies within the geographic area of the Swan, South West and Warren 
Regions (Map 1) of the Department other than marine waters. The boundaries of the proposed 
plan area differ from those of the RF A because that process was focused on the tall forests 
whereas the draft plan covers the Department's administrative regions. 

The draft plan covers the management of existing State forest and timber reserves vested in 
the Conservation Commission (Map 2) that will remain as such following full implementation 
of the conservation reserve proposals in the draft plan (Map 3). It also covers freehold land 
held in the name of the Executive Director that contains native vegetation, which while not 
vested in the Conservation Commission, is taken into account in the draft plan because its 
productive capacity contributes to the sustained timber yield figures. Nature reserves, national 
parks, conservation parks or other land referred to in section 5(1)(g) and (h) of the CLM Act 
that has a conservation purpose (Map 3) are to be mana.ged according to: 

• the requirements of the CLM Act, the Wildlife Conservation Act 1950 and other relevant 
State and Commonwealth legislation; 
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• existing area management plans (Appendix 4) or those developed in the life of the final 
plan applicable to the particular area; and 

• relevant policies of the Conservation Commission and the Department. 

The draft plan recognises the whole of forest context and the role of the formal reserve 
systems in the development of the management strategies. It is recognised there is a need for a 
mechanism to integrate this draft plan with future area management plans for conservation 
reserves. The Conservation Commission will prepare for public comment management 
guidelines to achieve this. 

State forest and timber reserves proposed as formal reserves will be managed as if they were 
those land categories. 

State forest and freehold land held in the name of the Executive Director that is planted with 
exotic species for commercial production are not covered in detail in the draft plan, however, 
objectives and strategies for the management of these lands are set out in section 1.3. In 
general, management will conform to the requirements of section 56(1 )(b) of the CLM Act. 
The draft plan has no relevance for CLM Act madne conservation reserves within the defined 
boundaries, as these are not vested in the Conservation Commission. Table 5 shows the land 
categories and areas covered by the objectives and strategies in the draft plan. 

The draft plan does not address the pricing and a1location of harvested timber, as these 
matters are the responsibility of the Forest Products Commission. However, they are 
important to the draft plan because the pricing structure for forest products set by the Forest 
Products Commission is required to ensure the long-term viability of the forest products 
industry and cover the cost of management of the forest products located on public land 
(Forest Products Act 2000 section 12(1)). In addition, section 59(c) of the same Act requires 
contract prices for the sale of forest produce to recover the full cost incurred by the 
Department in managing the forest products and managing and protecting the land. 

Table 5: Area of land categories covered by the draft plan (as at 30.6.02) 

State forest Timber Freehold land State forest Existing and proposed nature 
reserve held by the planted reserves, national parks, 

Executive with exotic conservation parks, CLM Act 
Director and species section S(l)(g) and S(l)(h) lands, 
miscellaneous and State forest classified as forest 

reserve conservation area 
(ha) (ha) (ha) (ha) (ha) 

1,124,700 44,300 6,700 50,300 1,251,400 

1,226,000 1,251,400 

The purpose of the draft plan is be to set out the operations proposed for State forest and 
timber reserves and the objectives and strategies (guidelines) for their management as 
required by Part V of the CLM Act. 

The final plan will operate for 10 years from the date it is approved by the Minister for the 
Environment and Heritage. Once approved, the plan will revoke the Forest Management Plan 
1994-2003 and those parts of the three 1987 Regional (Southern Forest, Central Forest and 
Northern Forest) Management Plans that were current during the life of the Forest 
Management Plan 1994-2003. 
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During the period of the plan adaptive management will result in progressive refinement of 
the stated strategies in response to new information. 

2.3 Roles and responsibilities in management 

State forest and timber reserves are vested in the Conservation Commission and the 
Department manages the land according to management plans prepared under the direction of 
the Conservation Commission and approved by the Minister for the Environment and 
Heritage. The Forest Products Commission is responsible for the harvesting and regeneration 
of the forest and the sale of forest products, and associated industry development issues. 

The Conservation Commission's responsibilities include: 

• developing the forest management plan; and 

• auditing the implementation of the plan. 

The Department's responsibilities include: 

• complying with the management plan and any Ministerial conditions under the 
Environmental Protection Act 1986 (EP Act) in relation to its implementation; 

• undertaking strategic yield scheduling; 

• preparing regional indicative timber harvesting plans; 

• maintaining the databases on forest structure, composition and history of treatment; 

• preparing, maintaining and distributing environmental codes of practice and management 
guidelines; and 

• providing data to enable the Conservation Commission to report on compiiance and any 
Ministerial conditions on the implementation of a forest management plan. 

The Forest Products Commission's responsibilities include: 

• complying with the management plan and any Ministerial conditions under the EP Act in 
relation to its implementation; 

• participation in the preparation of the regional indicative timber harvesting plans and 
preparation of the annual plans; 

• liaison with the preparation of the environmental code of practice and incorporation of 
those objectives and standards into its own management guidelines; 

• compliance with the Department's environmental guidelines and its own management 
guidelines; 

• reporting on that compliance to the Department; 

• monitoring forest product removals to ensure they do not exceed the set levels; .and 

• management of native forest regeneration programs to achieve forest structural goals. 

A memorandum of understanding between the Department and the Forest Products 
Commission sets out the broad relationship and responsibilities of the two organisations with 
respect to management of the forest for timber values. Working arrangements will be 
developed and maintained that give detailed guidance on the responsibilities for each party 
with respect to: · 

• plantations on land vested in the Conservation Commissi~n; 
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• the operation of nurseries and seed production orchards on land vested m the 
Conservation Commission; 

• financial arrangements; and 

• information, information systems and intellectual property. 

The EPA has a specific role under the EP Act to assess the new forest management plan, and 
to monitor the conditions the Minister for the Environment and Heritage may set in relation to 
the implementation of the plan. It also has a broad informal role to oversee the condition of 
the environment and will achieve that by informal monitoring of the performance indicators 
used to measure the implementation of the new plan. 

2.4 Contributing processes 

2.4.1 Technical input 

Several .formal technical reviews and decision-making processes have been set up specifically 
to provide input to the development of the draft plan however some are not yet complete. The 
findings of these reviews will be made publicly available. In addition, a number of recent past 
reviews have been available for input. 

Specifically set up work for the forest management plan and still to be completed and 
incorporated: 

• the Independent Expert Panel review of the sustained yield of timber in the context of 
ecologically sustainable forest management (Ferguson et al. 2001) - the Panel will assess 
the yield proposed for the final plan prior to assessment by the EPA; 

• the second report of the review committee in relation to Ministerial Condition 11 (jarrah 
silviculture) on the implementation of the Forest Management Plan 1994-2003; and 

• the social and economic study. 

Recent past work and work specifically set up to infonn the development of the forest 
management plan that is completed: 

• the assessment of high conservation value forest (Ecoscape Australia 2002); 

• the first report of the review committee in relation to Ministerial Condition 11 (jarrah 
silviculture) on the implementation of the Forest Management Plan 1994-2003 (Burrows 
2001); 

• the assessment of the scientific, economic and community values and the impact of 
timber harvesting on salinity of the proposed 25 ,000 hectare expansion of the Wellington 
National Park near Collie, Palmer and Leach blocks near Collie, and Helms block near 
Nannup (URS Australia 2001); 

• the review by the Water and Rivers Commission of stream and river buffers to ensure 
their adequacy in protecting waterways from salinity, degradation and turbidity (Water 
and Rivers Commission 2001); 

• the review by the EPA of the modified policies and programs relating to the control and 
management of dieback caused by the plant pathogen Phytophthora cinnamomi (EPA 
2001); 

• the report and recommendations of the Ministerial Advisory Group on Karri and Tingle 
Management (Ferguson et al. 1999); 
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• the suite of reports for the RFA (Commonwealth of Australia and State of Western 
Australia 1999) including the Comprehensive Regional Assessment (Commonwealth of 
Australia and State of Western Australia 1998a, b); and 

• the compliance reports provided by the Department to the EPA and the EPA assessment 
report (Bulletin 912). 

2.4.2 Community input 

Community input has significantly influenced the development of this draft plan. The 
Conservation Commission has appointed a public involvement coordinator to manage this 
process, which began with public displays in centres across the south-west, and the 
development of an extensive mailing list. 

The Conservation Commission held five public meetings (in Collie, Manjimup, Margaret 
River, Mundaring and Perth) to assist the development of the Discussion Paper released in 
late January 2002 for two months public review. A Round Table group of stakeholders is 
meeting regularly and providing input. Many issues have been raised at these meetings. A 
Science Forum was held in March and a communique is being developed from the 

. workshops. The results of these inputs have been summarised and are available on the 
Conservation Commission website, together with other information about the development of 
a new forest management plan, at: http://www.conservation.wa.gov.au/forest_plan.html 

Public comment is sought on this draft and further public forums will be held during the 
period for public submissions. 

2.4.3 Environmental Protection Authority involvement 

Where a proposal is likely to have a significant effect on the environment, such as a proposed 
forest management plan, Part IV of the EP Act provides for a decision by the EPA on whether 
the proposal should be assessed. Where the EPA under Part N assesses a proposal, the EP · 
Act provides the mechanism for a decision by the Minister for the Environment and Heritage 
on whether, and under what conditions, the proposal may be implemented. The EPA will not 
assess this draft plan under Part IV of the EP Act but will assess the final plan prior to it being 
submitted to the Minister for the Environment and Heritage for approval. In assessing the 
final plan the EPA will utilise the public submissions made on the draft proposal. 

2.5 Relationship with existing management plans 

There are currently four regional plans and 23 area plans under the CLM Act for the 
geographical area to be covered by this draft forest management plan. A further nine area 
plans are in preparation (Appendix 4). 

The four regional plans in force are the Forest Management Plan 1994-2003 and parts of the 
Regional Management Plans 1987-1997 for the Northern Forest, Central Forest and Southern 
Forest Regions. The two sets of regional plans for the forests existed because the 1987 plans 
were jointly produced by the Lands and Forest Commission and the National Parks and 
Nature Conservation Authority (both bodies now replaced by the Conservation Commission) 
whereas the Forest Management Plan 1994-2003 was produced only by the Lands and Forest 
Commission. This meant that the Forest Management Plan 1994-2003 could not revoke the 
earlier plans in full. 

The plan approved from this draft will replace all aspects of the Forest Management Plan 
1994-2003 and revoke it and the three Forest Region Management Plans 1987-1997. 
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2.6 Other relevant legislation 

The Wildlife Conservation Act, administered by the Department, provides for the 
conservation of flora and fauna throughout the State. The Commonwealth Environment 
Protection and Biodiversity Conservation Act 1999 also contains provisions relating to the 
protection of nationally-listed threatened species and ecological communities. In that part of 
the draft plan area covered by the RF A, the Commonwealth and State Governments have 
agreed that the CAR reserve system, and the forest management system, meet the 
requirements of that Act for the protection of threatened flora and fauna aqd ecological · 
communities (RFA Clause 56). Therefore, the provisions of that Act for environmental 
assessment are not triggered for forestry operations. The Commonwealth has also confirmed 
that its obligations under the Australian Heritage Commission Act 1975 for the protection of 
listed and interim listed national estate places have similarly been met (RF A clause 20). 

As discussed in section 2.4.3, the final forest management plan will be assessed under Part IV 
of the EP Act. Additionally, development proposals on or affecting State forest and timber 
reserves within the draft plan area, such as for many mining proposals, infrastructure or 
tourism developments, may also be assessed by the EPA. 

The Bush-Fires Act 1954 provides some regulation on the control of wildfire and the use of 
prescribed fire, however, it is not aimed at biodiversity conservation. 

The Soil and Land Conservation Act 1945 provides mechanisms for the protection of soil 
resources. 

Water Allocation Plans prepared by the Water and Rivers Commission, and Source Protection 
Plans prepared by the Water and Rivers Commission and the Water Corporation, include 
objectives and policies that the Department takes into account when planning at strategic and 
operational levels. The protection of water resources in the plan area is covered by the 
Country Areas Water Supply Act 1947 and the Metropolitan Water Supply Sewerage and 
Drainage Act 1909. 

The draft plan sets management objectives and strategies, one of which is for a sustained yield 
of timber. The draft plan gives an estimated range for sustained yield based on varying 
management practices and the final plan will recommend a sustained yield figure based on 
public comment on those practices. The Conservation Commission and the Department have 
limited roles in the harvesting and sale of forest products. That is the responsibility of the 
Forest Products Commission through the Forest Products Act. To coordinate and implement 
effectively their respective roles and responsibilities in the management, harvesting and sale 
of forest products, the Department and the Forest Products Commission have signed a 
memorandum of understanding pursuant to section 33(1)(bb) of the CLM Act and section 
10(1)(1) of the Forest Products Act. 

State Agreement Acts are in force for the major mining projects operating on land that is the 
subject of this draft plan (Map 4), the most significant being for bauxite mining. The CLM 
Act does not generally preclude land vested in the Conservation Commission from mining or 
development projects. Section 4(1) of the CLM Act states that, with some exceptions, nothing 
in the Act will derogate from the operation of any Act relating to minerals or petroleum or 
any Agreement Act for a development project. However, all mining and industrial 
development projects are required to undergo environmental, heritage and native title 
assessments and address State initiatives such as a for~st management plan. State Agreement 
Act project companies are required to provide written reports annually and triennially on their 
environmental management programs which are provided to relevant government agencies for 
review and comment. Government provides advice to the companies on issues that may arise. 
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Mining activities within the Alcoa and Worsley mining leases are continually monitored 
through respective liaison groups (e.g. Mining Management Program Liaison Group). 

The Mining Act 1978 controls other mineral resource activities, with the major operations 
including gold, tantalum-tin-lithium and titanium minerals mining. Mineral exploration is also 
conducted under this Act. Petroleum exploration and production is authorised through the 
Petroleum Act 1967. Exploration activities conducted under both these Acts are subject to 
stringent conditions intended to protect the environment and with specific approvals 
developed by the Department of Mineral and Petroleum Resources in consultation with the 
Department. Mineral extraction activities are allowed only after approval is given for each 
specific project proposal submitted to the Department of Mineral and Petroleum Resources 
following consultation with the Department. In addition, all significant proposals are referred 
to the EPA for assessment. 

The State supplies pine log timber under other State Agreement Acts. These will largely 
determine the level of production from pine plantations during the life of the new forest 
management plan. 

The Aboriginal Heritage Act 1972 and the Heritage of Western Australia Act 1990 provide 
for the protection and management of human cultural heritage that may be affected by 
resource extraction. 
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2. 7 Values within the draft plan area 

A management plan is to have the objective of achieving or promoting the purpose for which 
the land is vested or the purpose for which the care, control and management of the land are 
placed with the Conservation Commission (CLM Acts 56(1)). For State forest this is one or 
more of the following CLM Act 55(1a): 

(a) conservation; 

(b) recreation; 

( c) timber production on a sustained yield basis; 

( d) water catchment protection; or 

(e) other purpose being a purpose prescribed by the regulations. 

For national park and conservation park it is recreation and conservation, and for nature 
reserve it is essentially conservation (Appendix 3). 

2. 7 .1 Conservation 

Conservation is now generally referred to as the conservation of biological diversity 
(biodiversity) . Biodiversity is the variety of all life forms: the different plants, animals and 
micro-organisms, their genes and the communities and ecosystems of which they are part. 

Biodiversity is usually recognised at three levels: genetic diversity, species diversity and 
ecosystem diversity. 

Genetic diversity is the genetic differences within and between each species. Chromosomes, 
genes and DNA - the building blocks of life - determine the uniqueness of each individual 
and each species. 

Species diversity is measured most simply by the number of species. So far, about 1.75 
million species have been identified world-wide, mostly invertebrates such as insects. 
Estimates of the number of species in the world range from two million to 100 million, with a 
best estimate of somewhere near 10 million (World Resou~ces Institute 2001 ?). 

Communities are the sum of species in ecosystems and, as a whole, provide many of the 
processes that support specific ecosystems and provide ecological services. Ecosystems are 
much more than the sum of their parts. The myriad of interactions their component species 
provides an important third level of biological diversity in addition to those of genes and 
species. Ecosystem diversity is the variety of ecosystems such as those that occur in deserts, 
forests, wetlands, lakes, rivers and agricultural landscapes. 

Australia is one of only 12 megadiverse nations that include some 60 to 70 per cent of all 
known species (Beattie 1995). A large portion of its species and most of its ecosystems are 
found nowhere else. Western Australia, comprising about one-third of the Australian 
continent, has a very high proportion of the nation's biodiversity. In particular, the south
west, from Shark Bay to the western edge of the Great Australian Bight, is one of only 25 
megadiverse 'hot spots' in the world (Mittermeier et al. 1999), only two of which are located 
in developed countries. 

The south-west is particularly noteworthy for its flora. Typically Australian genera (such as 
banksia) exhibit by far the greatest diversity in the south-west and 25 per cent of the plant 
genera are restricted to the area. The flora is richest in the coastal and inland kwongan heaths 
of the transitional rainfall zone, and poorest in the high rainfall forests and arid zone (Hopper 
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1979). The uniqueness of the forest ecosystems has been described for the jarrah by Dell et al. 
(1989) and for the karri by Christensen (1992). 

The conservation of biodiversity has become an objective of most countries in the world. It 
was adopted as an aim by many nations (including Australia) that ratified the Convention on 
Biological Diversity developed at the 1992 'Earth Summit' held in Rio de Janeiro. In 1996 
the Commonwealth and all Australian State and Territory Governments adopted The National 
Strategy for the Conservation of _Australia's Biological Diversity (Commonwealth of 
Australia 1996), which followed from Australia's ratification of the Convention on Biological 
Diversity. 

To conserve biodiversity it is necessary to manage natural resources in an ecologically 
sustainable way. This will require continuing improvement in the understanding of the 
conservation biology of the State's species and ecological communities, the development of 
special skills and a continuing development of a conservation ethos in society. 

Conserving biodiversity is everyone's responsibility. However, the Conservation Commission 
and the Department have a major role to play as Parliament has entrusted valuable publicly
owned natural resources and natural areas to their stewardship. The CLM Act 19(1)(a)(c) and 
( d) sets a function of the Conservation Commission to develop policies for the preservation of 
the natural environment on the land vested in it and to advise the Minister on policies for the 
conservation of biodiversity and biodiversity components. Similarly the Department has the 
function to be responsible for the conservation and protection of flora and fauna throughout 
the State. 

This draft plan is the mechanism by which the Conservation Commission seeks to conserve 
biodiversity and biodiversity components in the forests and associated ecosystems of the 
Swan, South West and Warren administrative regions of the Department while providing a 
level of social and economic uses sought by the public that is consistent with the biodiversity 
conservation objectives. 

2.7.2 Nature-based recreation and visitor experiences 

Forests of the south-west region and their associated landscapes provide a diverse and 
economically valuable resource for recreation and tourism in a wide variety of forms. The 
Department has 653 recreational assets throughout the south-west region registered on its 
recreation facility database. An estimated 4.6 million visits for the purposes of recreation and 
tourism were made in 2000/2001 to land vested in the Conservation Commission, 
underscoring its value for recreation and tourism. 

2.7.3 Timber production 

Society has gained considerable wealth from the extraction and use of timber. Approximately 
1.4 million tonnes of hardwood log timber were produced in the 1999/2000 financial year. 
The draft plan will see that reduce significantly, however, native timber products will 
continue to be economically important produce as a result of the Government's commitment 
to promote value adding and downstream manufacturing. The outdoor, fine and feature grade 
furniture industries, for example, generate a high level of employment which can be 
developed in regional centres of the south-west. 

2.7.4 Water catchment protection 

There are 45 surface water catchments in the area covered by this draft plan that provide 
water for public drinking supplies and many streams that supply farm dams. Included in the 
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surface water catchments are nine major storage reservoirs in the forest north ofBunbury that 
provide 50 per cent of Perth's water and a great proportion of that for the Goldfields and 
Great Southern Towns Water Supply Scheme. The protection of these catchments is vital for 
the well-being of Western Australians living in these areas of the State. 

2.7.5 Other values not specifically mentioned in the CLM Act 

Minerals 

Mineral extraction from land in the draft plan area in 2001 totalled more than $4.7 billion, of 
which $4.2 billion came from State forest. Royalty payments to the State Government 
contributed $94.8 million to the State's economy, and the sector directly employed 9,400 
during the period. Other significant community benefits, including company and personal 
taxes and flow-on employment for services and goods needed by the industry, are not 
documented but would be large. The region supplies a significant proportion of the world 
demand for a number of these minerals. · 

Soil 

Soils and the ·organic matter they contain provide the. physical, chemical and biological 
foundation necessary to support and sustain life systems and ecological processes. They are 
fundamental to biodiversity conservation and the productive capacity from which many social 
and economic benefits are derived. 

Cultural heritage 

Heritage comprises the things communities value and want to keep as culture. The concept of 
heritage can be applied to natural and cultural environments. Cultural environments include 
sites, structures, facilities and exhibits (the built components), as well as the social, religious 
and spiritual value placed on land and sea-scapes. In this sense the south-west ecosystems are 
cultural environments with significant cultural values. Within the draft plan area there exist 
significant Aboriginal cultural values, 'other peoples' cultural values, and natural cultural 
values. The draft plan will seek to conserve and protect these values and integrate them with 
other values described in the draft plan. 

Carbon 

South-west ecosystems are major carbon reservoirs and play an important role in the global 
carbon cycle. There is broad scientific agreement that higher atmospheric concentrations of 
carbon dioxide will result in changes to the Earth's climate patterns. An objective of the draft 
plan will be to manage the south-west ecosystems to help reduce carbon dioxide build-up or 
at least limit their contribution to it. 
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3 Biological diversity 

The conservation of biodiversity has broad economic, intrinsic, altruistic, and environmental 
value. At its simplest level, conserving the diversity of organisms will support the ability of 
ecosystems to function, reproduce and remain productive following disturbance. 

The south-west of Western Australia is an area of mega-diversity for flora, however, the 
centres of this diversity are in the northern and southern sandplains and the Wheatbelt rather 
than the forests. Most species of vascular plant and vertebrate animals occurring in the south
west forests are widespread and not confined to the forest. Whereas the level of endemism 
for the vascular flora of the South-west Botanical Provinces is around 68 per cent (Marchant 
1973), the level of endemism for well studied taxa of plants, vertebrates and invertebrates in 
State forest dominated by trees was estimated to be only 3. 7 per cent by Abbott and 
Christensen (1996). 

Nevertheless, human activities can impact adversely on biodiversity by removing or altering 
habitats, introducing invasive species, or reducing the population or ranges of species. Most 
loss of biodiversity in the south-west is associated with clearing, particularly on. the Swan 
Coastal Plain and the woodlands to the east of the area covered by this draft plan. Therefore 
management activities, particularly those where the objective is to produce the commercially 
sought goods and services, must be done in a way that does not irreparably damage the ability 
of the ecosystems to recover. 

3.1 Objectives 

Whole of forest objectives 

• To conserve biological diversity in a manner taking account of the principles of 
ecologically sustainable forest management. 

• To sustain biological diversity and ecological integrity in all ecosystems, through the 
proposed expansion and management of a comprehensive, adequate and representative 
conservation reserve system integrated with complementary management across State 
forest and timber reserves. 

• To develop an improved understanding of the biological diversity and the nature of and 
ecological responses to natural and key human-induced disturbances in the forest regions. 

• To maintain self-sustaining populations of native species and communities. 

• To protect threatened species and threatened ecological communities. 

Landscape objectives 

Take all reasonable measures to: 

• Ensure a diverse representation and distribution of forest strUctures, habitat elements and 
· seral stages through time. 

• Ensure that biological diversity (species richness) recovers between one rotation and the 
next. 

• Protect ecologically sensitive communities and niches such as riparian zones, aquatic 
ecosystems, wetlands, granite outcrops and other non-forested complexes. 

/ 
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• Prevent any species moving to a higher category of threat as a result of management 
actions and in particular that no species declines to irretrievably low levels. 

Operational objectives 

To take all reasonable measures to: 

• Retain key environments, habitats and habitat elements necessary to sustain flora and 
fauna species at sufficient levels to support recolonisation of regrowing forest once it has 
become suitable. 

• Protect occurrences of conservation values identified as significant (such as declared rare 
flora and diverse ecotype zones) outside formal conservation reserves. 

• Ensure that impacts on flora diversity and abundance that arise from silvicultural 
treatments to reduce competition between understorey and commercial species remain 
within acceptable limits. 

3.2 Summary of management scenarios 

The two scenarios put forward for public comment are summarised below. The options for 
additional mature habitat zones, further reservation and buffers for the informal reserves for 
old-growth forest are discussed in this section. Further information about the unused prior 
timber allocation and the analysis of the range of sustained timber yields produced by the 
scenarios are discussed in section 4.2. Proposals under consideration as part of the revision of 
the current silvicultural guidelines are summarised in Appendix 5. 

The scenarios provide a range of management options that generate a lower and upper limit to 
the sustained yield while taking into account the principles of ecologically sustainable forest 
management. In arriving at a final forest management plan the scenarios will be varied in 
response to public and other agencies comment. This process will integrate long and short
term economic, environmental, social and equitable considerations leading to a single 
scenario for forest management. In order to arrive at a position for the final plan the balance 
between biological diversity conservation and socio-economic objectives will be sought by, 
for example: 

• Reducing the requirement for additional mature habitat zones under Scenario A while still 
achieving their purpose. This could involve varying the proportion of forest retained by 
increasing the size of the area within which each additional 200-hectare zone is to be 
retained from the present value of 1, 000 hectares (i.e. a reduction from 20 per cent to, say 
18 per cent). Another option would be to waive the requirement when in close proximity 
to an existing or proposed conservation reserve (e.g. if within two kilometres, or five 
kilometres). 

• Including a provision for buffers around old-growth patches under Scenario B or, 
conversely, reducing the width of the buffers under Scenario A from 40 to, say, 25 or 10 
metres. 

• Varying proposals to increase the number of habitat and potential habitat trees retained 
when in the vicinity of an additional mature habitat zone containing suitable alternatives. 
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Scenario A for jarrah 

• assumes the existing and proposed reserve system and management actions that lead to 
the revised annual indicative yield for first and second grade sawlogs of 182,000 cubic 
metres; 

• introduces additional mature habitat zones; 

• allows for an increase in formal reserves as an outcome from the assessment of high 
conservation value areas or the finalisation of reserve boundaries; 

• introduces a 40-metre buffer for informal reserves for old-growth forest; 

• allows for a revision of the current silvicultural guidelines; 

• allows for a higher impact than Scenario B on the sustained timber yield from risk 
management factors currently being assessed (die back rate of spread, impacts of climate 
change and disease); 

• allows for a higher impact than Scenario B on the sustained timber as a result of current 
work to update data; ' 

• leads to a consequent sustained timber yield calculated at 106,000 cubic metres per 
annum, with an additional total of 339,000 cubic metres from the unused prior timber 
allocation. 

Scenario B for jarrah 

• assumes the existing and proposed reserve system and management actions that led to the 
revised annual indicative yield for first and second grade sawlogs of 182,000 cubic 
metres; 

• allows for a revision of the current silvicultural guidelines; 

• allows for a lower impact than Scenario A on the sustained timber yield from risk 
management factors currently being assessed ( dieback rate of spread, impacts of climate 
change and disease); 

• allows for a lower impact than Scenario A on the sustained timber as a result of current 
work to update data; 

• leads to a consequent sustained timber yield calculated at 164,000 cubic metres per 
annum, with an additional total of 339,000 cubic metres from the unused prior timber 
allocation. 
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Scenario A for karri 

• assumes the existing and proposed reserve system and management actions that led to the 
revised annual indicative yield for first and second grade sawlogs of 42,000 cubic metres; 

• introduces additional mature habitat zones; 

• allows for an increase in formal reserves as an outcome from the assessment of high 
conservation value areas or the finalisation of reserve boundaries; 

• introduces a 40-metre buffer for informal reserves for old-growth forest; 

• allows for a revision of the current silvicultural guidelines; 

• allows for a higher impact than Scenario B on the sustained timber yield from risk 
management factors currently being assessed (die back rate of spread, impacts of climate 
change and disease); 

• allows for a higher impact than Scenario B on the sustained timber as a result of current 
work to update data; 

• leads to a consequent sustained timber yield calculated at 31,000 cubic metres per annum, 
with an additional total of 203,000 cubic metres from the unused prior timber allocation. 

Scenario B for karri 

• assumes the existing and proposed reserve system and management actions that led to the 
revised annual indicative yield for first and second grade sawlogs of 42,000 cubic metres; 

• introduces shorter rotation lengths in less than 5 per cent of regrowth stands, as explored 
by the independent.panel (Ferguson et al. 2001) reviewing the sustained timber yield in 
the context of ecologically sustainable forest management (100 hectares per annum in 
total, cut in maximum patches of 20 hectares, in regrowth older than 75 years rather than 
the nominal 100 years as currently applies); 

• introduces enhanced flexibility in accessing two tiered stands, as examined by the 
Ferguson Panel (temporary exclusion areas (TEAS) must be left around clearfelled areas 
for 30 years, but bigger TEAS than required are sometimes created as a result of the 40-
hectare limit on clearfelled areas; the Ferguson Panel explored making these additional 
areas available for harvesting after five years, rather than 30); 

• allows for a revision of the current silvicultural guidelines; 

• allows for a lower impact than Scenario A on the sustained timber yield from risk 
management factors currently being assessed ( dieb.ack rate of spread, impacts of climate 
change and disease); 

• allows for a lower impact than Scenario A on the sustained timber as a result of current 
work to update data; 

• leads to a consequent sustained timber yield calculated at 62,000 cubic metres per annum, 
with an additional total of 203,000 cubic metres from the unused prior timber allocation. 

Note: It would be prudent not to consider all of the volume indicated in Scenario B forkarri 
as available until an analysis of accessibility was undertaken. 
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3.3 Strategies 

Management strategy 
Implement the proposed system of nature reserves, national parks, 
conservation parks and other reserves for conservation purposes. 

Background 

The establishment of a comprehensive, adequate and representative reserve system is 
fundamental to the conservation of biodiversity in the forest. The formal conservation reserve 
system proposed in this draft plan is based on the National Reserve System principles to 
select areas to meet CAR targets (Appendix 6) and additional reserves as a result of 
Government policy decisions, most notably the Protecting our old-growth forests policy. 

The land categories included in the fo:r;mal reserve system are nature reserves, national parks, 
conservation parks, and CLM Act section 5(1)(g) and (h) reserves with a conservation 
purpose. The proposed reserve system makes the following additions (Appendix 7) to the 
gazetted reserves in the draft plan area: 

• reserves proposed in the Government's Protecting our old-growth forests policy (with 
alternative areas for those reinstated reserve proposals within State Agreement Act 
mining leases, as described in Appendix 8); 

• reserves proposed in the Regional Forest Agreement but not yet gazetted; 

• reserves proposed in the 1994-2003 Forest Management Plan but not yet gazetted; and 

• reserves proposed in the 1987 Regional Forest Management Plans but not yet gazetted. 

Proposals to change land category will be subject to the normal review process. This involves 
consultation with affected Government and local government authorities (including the · 
Department of Mineral and Petroleum Resources and the Water and Rivers Commission over 
issues such as existing mining tenements and future dam sites respectively). Local community 
advisory groups will also be consulted as part of the process of determining final reserve 
boundaries. The boundaries of the proposed conservation reserves shown in Map 5 may 
therefore be refined during this consultation process. Wherever boundary changes are made, a 
similar level of protection of conservation and other values will be sought. The agreement of 
both Houses of Parliament is required to changes involving Class A reserves or State forest. 

Where different reserve proposals have been made for the same area, the most recent proposal 
is put forward in this draft plan. 

The design of the reserve system has had to be addressed in two separate parts, that inside the 
RFA area and that outside, because of the different level of vegetation mapping available (see 
Appendix 6). 

Resetve system inside the RFA boundary 

The areas and percentage of forest ecosystems in the proposed reser\re system inside the RF A 
boundary are detailed in Appendix 9 and Appendix 10 respectively. The figures shown are 
calculated using forest ecosystem mapping prepared for the RF A to assess how CAR targets 
were being met. The CAR targets for ecosystem representation are for the whole of the RF A 
area, some of which occurs outside the area covered by this draft plan. However, as this only 
amounts to some 4,500 hectares of a jarrah ecosystem and 2,400 of the shrub, herb and 
sedgelands ecosystem, it is considered reasonable for the targets to stand. 
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The data in Appendix 9 are summarised for existing and proposed formal reserves in Table 6. 

Table 6: Reservation levels of forest ecosystem categories (within the RFA area) 

Forest Total pre- Present ' 
ecosystem 1750 extent extent on Formal conservation reserves 
category (ha) all lands in (ha) 

the three 
regions 

(ha) Existing reserves 
(Additions proposed) 

National Nature Conservation 5(l)(g) 
park reserve park and (h) 

Jarrah 2,783,950 1,806,650 137,750 13,620 12,760 12,650 
dominant (363,670) (9,750) (60,190) (240) 

Karri 231,600 190,160 48,920 250 10 0 
dominant (42,850) (130) (400) (0) 

Wandoo 526,200 218,680 25,290 5,040 8,310 0 
dominant (30,900) (780) (24,220) (0) 

Other 594,600 408,570 163,100 7,590 270 520 

(131,770) (1,540) (2,190) (20) 

TOTAL 4,136,350 2,624,060 944,250 38,700 108,350 13,430 

Note: In addition the following areas are protected from timber harvesting in proposed forest 
conservation areas and informal reserves: 157,160 ha jarrah dominant forest; 22,880 ha karri 
dominant forest; 8, 790 ha wandoo dominant forest; and 39,280 ha other forest ecosystems. 

Within the RF A boundary the existing and proposed formal reserve system contains 26. 7 per 
cent of the pre-1750 extent of forest ecosystems, and 42 per cei;it of their current extent. Forest 
conservatjon areas contain a further 0.5 per cent and informal reserves a further 5 per cent of 
the pre-1750 extent. This means 32.2 per cent of the pre-1750 extent of forest ecosystems is 
set aside from timber harvesting. 

Jarrah dominant ecosystems are represented in existing and proposed formal reserves at 22 
per cent of the pre-1750 extent and 33.7 per cent of their current extent. Karri dominant 
ecosystems are represented at almost 40 per cent of the pre-1750 extent and 48.6 per cent of 
their current extent. · 

However, five ecosystems could not be represented at their target level. These were: Jarrah 
Rates Tingle, Jarrah Red Tingle, Karri Rates Tingle, Bullich and Yate, and Darling Scarp. 
Because of their limited extent the target for the first four ecosystems was all of the current 
extent and for the more widespread Darling Scarp it was 15 per cent of the pre-1750 extent. 
Protection of these ecosystems on private land is required to meet the target levels. 

A reserve system based on floristic assemblages alone may not be comprehensive, adequate 
or representative, however, a better assessment would require a systematic regional biological 
survey of a broader range of taxonomic groups than is currently available. The completion of 
such a survey is a strategy of this draft plan. 

Reservation levels for old-growth forest are summarised in Appendix 11. All defined old
growth forest on land vested in the Conservation Commission is now protected either in the 
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reserve system or by informal reserves in State forest (Map 6). Some old-growth forest occurs 
on public land not vested in the Conservation Commission. The only significant extent is for 
the ecosystem Jarrah Leeuwin where the 38 hectares represents nearly six per cent of the 
extant area. 

Appendix 7 and Map 5 show those reserves that were approved in the 1987 Regional 
Management Plans, the 1994-2003 Forest Management Plan, and the RFA, but which have 
not yet been gazetted. They also include the reserve proposals in the Government's old
growth forest policy (mapped with indicative boundaries). 

ResetVe system outside the RFA boundary 

The land within the draft plan area outside of the RF A boundary is on the Swan Coastal Plain 
between the Moore River and Cape Naturaliste and south of the South Coast Highway 
between the Irwin and Wilson inlets and the north east of the draft plan area. Forest 
ecosystem mapping has not been undertaken in this area. 

This land has a multiplicity of land categories, including a large amount of private ownership 
that is extensively cleared. Unlike the RF A region the 166,500 hectares of land vested in the 
Conservation Commission is a small proportion of the total land area (14 per cent) making the 
task of establishing a CAR reserve system much more difficult. In addition, most of the land 
vested in the Conservation Commission (61 per cent) and the majority of the native 
vegetation (75 per cent) is already part of the formal reserve system hence has a conservation 
priority for its management. Formal reserves vested in the Conservation Commission are best 
represented in the area between Perth and the Moore River and on the south coast and 
between Mandurah and Bunbury. There is very little of the formal reserve system in the Perth 
Metropolitan Region (Perth to Mandurah) and between Bunbury and Cape Naturaliste. 

The Beard-Hopkins vegetation association mapping (e.g. Beard 1979b and Hopkins et al. 
1996) is the only mapping that is complete across the region, although the map boundaries 
require field checking as they are inconsistent with other vegetation mapping where there 
should be strong correlation. The Beard-Hopkins mapping has been used to identify the 
vegetation associations that occur predominantly (more than 75 per cent of their extent) 
outside the RF A region and to assess their level of representation on land vested in the 
Conservation Commission (see Appendix 12). The information in Appendix 12 should only 
be used as a guide to the level of representation in the reserve system of these vegetation 
associations. 

There are 75 Beard-Hopkins vegetation associations that occur within the total draft plan area, 
of which 42 occur predominantly outside the RFA region (Appendix 12). Of these 42 
vegetation associations, seven have no presence on public land. Of the 35 associations with a 
presence on public land, only 19 have a representation in existing and proposed conservation 
reserves greater than 15 per cent of their estimated pre-1750 occurrence. Ten of the remaining 
16 have virtually no representation in formal reserves. For only one vegetation association 
(Shrublands, scrub-heath Dryandra-Calothamnus assoc. with Banksia prionotes on limestone 
in the northern Swan Region) is there enough of the association on land vested in the 
Conservation Commission outside the reserve system to raise the representation level to 15 
per cent (Appendix 13). · 

The mechanisms for development of the reserve system within the draft plan area but outside 
the RF A are described in Appendix 6. 
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Further resetvafion 

The old-growth forests policy includes a commitment to: 

complete a rigorous assessment of other high conservation value areas to be included in the 
reserve system within one year of election. 

An independent assessment has been completed and is being considered by Government. 
Pending the decision on whether or not further forest areas will be added to the formal 
conservation reserve system, Scenario A assumes an impact on the sustained yield from 
further reservation, and Scenario B assumes no impact (see section 3.2). 

Potential 1. Areas not managed appropriately prior to the change in land category and 
threats purpose. 

2. Changes in land category and purpose progress too slowly. 
3. Reserve system that is not comprehensive, adequate or representative. 

Management 1. Undertake the consultation processes for progressing the land category 
actions changes proposed in the approved forest management plan to establish the 

conservation reserve system. 
2. Manage the proposed. formal conservation areas in this draft plan in 

accordance with guidelines for their proposed land category and purpose. 
3. Work with the Departments of Environmental Protection and Planning and 

Infrastructure, and other agencies to establish and implement processes to 
achieve a CAR reserve system outside the RF A area. 

Management strategies 
In forest areas outside the formal reserve system, implement a system of 
informal reserves that assists in meeting the comprehensive, adequate and 
representative targets for reservation of forest ecosystems. 

Manage State forest and timber reserves so as to complement the formal 
and informal reserve system. 

Background 

While a system of formal reserves is the first important ~tep in conserving regional biological 
diversity, it is not considered sufficient to sustain and protect ecological processes in isolation 
from the rest of the environment (Department of Conservation and Land Management l 992a). 
To achieve the biological diversity conservation objectives it is necessary for management in 
forest disturbed for productive uses to be sensitive to biodiversity conservation at the 
landscape and operational scale. One mechanism to achieve this is to establish a network of 
areas at the landscape and operational scale where disturbance ofthe vegetation is strictly 
limited. 

State forest and timber reser\ies can be set aside for biodiversity conservation and the 
protection of other values as forest conservation areas (a statutory land classification that can 
exclude timber harvesting) or as informal reserves (areas protected by the provisions of a 
management plan). See Appendix 3 for further details. Forest conservation areas and informal 
reserves may contribute to the CAR reserve system (see Appendix 6). 

Informal reserves need to be protected from disturbance during management activities in 
adjacent forest and managed for their biodiversity conservation values (see Appendix 14 for 
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interim management guidelines). Scenario A provides for an extension to the informal 
reserves for old-growth patches through buffers of non-old-growth forest. The scenario 
considers a 40-metre wide buffer, based on one tree height in the jarrah forest. However, a 
smaller buffer could be appropriate if its key purpose was to prevent accidental damage to 
old-growth forest from machinery operating in adjacent areas. 

Additional areas, such as those required to meet the current specification to limit the distance 
between patches of mature karri forest to no more than 400 metres and the additional mature 
habitat zones discussed in Scenario A, are not informal reserves as they may be replaced in 
the future when other areas develop similar characteristics. 

A management plan has no authority to impose informal retention of forest in areas subject to 
open-cut mining under a State Agreement Act. Nevertheless, the Department will seek to 
have informal reserves or their intent respected by all forest users. 

Potential 1. Informal reserv.es not implemented as prescribed. 
threats 2. Established informal reserves not protected from disturbance. 

3. Management of informal reserves not appropriate for their conservation 
objective. 

Management 1. Implement and manage the informal reserve system in accordance with the 
actions specifications set out in codes of practice and management guidelines. 

2. Require and audit compliance with management guidelines for the 
protection and management of informal reserves. 

Management strategy 
Ensure that the capacity to retain or regain original habitat elements over 
time is not compromised, including the retention of adequate habitat trees 
and potential habitat trees. 

Background 

While a system of formally and informally reserved areas in which disturbance is restricted is 
the first important step in conserving fauna populations, it is not sufficient to fully meet the 
objective of sustaining populations of fauna at the operational scale post-disturbance from 
timber harvesting. Such populations can be sustained by supplementing the main strategies 
with the retention of key habitat components that might otherwise be lost. 

The Department has conducted research over the past seven years on the impact of the current 
silvicultural prescriptions for jarrah on a range of biodiversity components (Kingston study) 
including: 

• ground-dwelling mammals e.g. woylie and chuditch; 

• arboreal mammals e.g. western ringtail and common brushtail possums; 

• herpetofauna; 

• invertebrates; 

• birds; 

• vascular plants; and 

• cryptograms. 
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The ongoing study is providing information on the retention of habitat components at the 
operational scale to meet the objective to sustain viable fauna populations. Results to date 
indicate that 42 species of birds, mammals and reptiles use hollows in standing trees although 
seven of these mainly use hollows in logs on the ground (Abbott and Whitford 2002). Species 
identified as most vulnerable to loss of tree hollows include rufous tree-creeper, common 
brush-tail possum, wambenger, sacred kingfisher, red-capped parrot, and western rosella. 
Habitat components that require retention to proviqe for all species include: 

• mature trees with hollows and intermediate age trees that provide or can produce hollows 
in the mid term; and 

• logs, stumps and balga (grass trees) for ground habitats. 

The Department's silvicultural guidelines provide for the retention of habitat components in 
timber harvesting operations. The current review and update of silvicultural guidelines 
examines retention levels in the light ·of ongoing research and recommends amendments 
where research suggests it is prudent to do so. See Appendix 5 for a summary of proposed 
changes. 

When forest is harvested in advance of clearing for mining (Map 4), specifications for 
retention of habitat components in the silvicultural guidelines do not apply. 

Scenario A considers setting aside even further areas of State forest to increase the proportion 
of mature habitat elements retained in forest blocks. These areas, termed additional mature 
habitat zones, would provide additional sources for species to recolonise harvested patches. A 
target of 200-hectare patches per 1000 hectares across each forest block is considered, based 
on the range considered necessary for a viable sub-population of western ring-tail possums. It 
should be stressed that the mature habitat zones are intended to protect a full range of 
biodiversity values and are not solely for the conservation of a few species. These patches are 
selected for their mature habitat characteristics, although it is recognised that because of past 
cutting, mining and dieback extent, a range of stand structures may contribute to the 200-
hectare patch. Mature forest within areas already set aside from timber harvesting, such as 
formal reserves, old-growth, stream zones and other informal reserves, can contribute to 
mature habitat zones. While the selection of additional zones to meet the target patch size 
would aim to consolidate or link with formal and informal reserves, the additional habitat 
zones would eventually be available for harvest once their habitat function could be 
succeeded by older patches of adjacent regenerated forest. 

The Conservation Commission recognises that further work is needed to refine the proposal 
for additional mature habitat zones before they could be adopted. Issues to be explored 
include the need for additional zones in close proximity to large reserves, the distribution of 
the additional mature habitat zones, and whether it would be necessary to retain habitat trees 
as well as additional mature habitat zones. · 

Potential 1. Inadequate information on habitat requirements of species that led to 
threats ineffective retention standards. 

2. Non-compliance with the retention guidelines that led to a loss of some 
populations at the landscape scale. 

Management 1. Undertake research on the effect of habitat loss on key faunal species and 
actions review the habitat requirements as information becomes available. 

2. Maintain standards for the protection of selected habitat components in 
codes of practice and other guidelines. 

3. Audit the implementation of the habitat protection requirements. 
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Management strategy 
Liaise, in consultation with the Department of Mineral and Petroleum 
Resources, with mineral and petroleum companies operating in the forest 
regions to encourage their continued cooperation in forest management 
and their adoption of strategies that are complementary to the forest 
management plan's objectives and strategies. 

Background 

Much of the land subject to this plan in the Swan and South West Regions is also within a 
State Agreement Act lease area (see Map 4). The proposals in this draft plan do not bind the 
operations of the State Agreement Act Mining Act or Petroleum Act leaseholders. 

The Conservation Commission recognises that, in the northern j arrah forest mining is a 
significant disturbance to forest structure. Hence, complex strategies for the retention of 
informal reserves and habitat elements to sustain biodiversity in the presence of timber 
harvesting may be pointless in the medium term if the area is to be mined. 

The nature of open-cut mining tends to leave a mosaic of mined and unmined forest, however, 
the extent to which that meets the Conservation Commission's objectives as set out in this 
draft is unclear. The Conservation Commission intends to explore the achievement of its 
strategies with mining companies. 

Potential 1. Structural and habitat retention strategies to sustain biodiversity in timber 
threats harvesting operations potentially impacted on by mining operations. 
Management 1. Review the current structural mosaic within the mining envelope. 
actions 2. Liaise with mining companies on the practicality of achieving the proposals 

in the draft plan. 

Management strategy 
Prepare guidelines to integrate management of biodiversity conservation, 
conservation reserves, and informal reserves. 

Background 

The draft forest management plan is a regional plan covering all land categories vested in the 
Conservation Commission within the plan area. However, the focus of the draft plan's 
management proposals is State forest and timber reserves where the objectives for 
management allow greater disturbance of the vegetation for the production of goods and 
services. It is expected that more detailed proposals for management of the conservation 
reserves will be contained in area management plans that are yet to be developed for the much 
of the proposed reserve system. 

State forest and timber reserves comprise approximately half of the area subject to the draft 
plan. To work toward the achievement of ecologically sustainable forest management it is 
necessary to consider implementation of many of the objectives and strategies proposed in the 
draft plan at a whole of forest scale rather than just on State forest and timber reserves. This 
is reflected in the use of scales to set objectives and strategies detailed in the chapter 
'Ecologically sustainable forest management'. 
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In particular, strategies to sustain biodiversity in the draft plan area include actions that must 
be integrated across the reserve system and State forest and timber reserves. The most notable 
is the establishment of a mosaic of overstorey and understorey structures at the landscape 
scale. For the mosaic of structures, because different disturbance regimes are allowable in 
conservation reserves and State forest, the different land categories can provide different 
elements of the range of structures desired within the landscape. Therefore their management 
must be complementary iflandscape scale strategies are to be achieved. 

The Conservation Commission will prepare a set of guidelines for planners to ensure that area 
management plans for reserves adequately integrate ecologically sustainable forest 
management requirements outside their boundaries with the management of the reserve. 

Potential 1. Area management plans not in sympathy with draft plan whole of forest 
threats objectives and strategies. 
Management 1. Conservation Commission to prepare high-level guidelines for the 
actions preparation of area management plans for conservation reserves in the draft 

plan area. 

Management strategy 
Identify, and ensure that management actions lead to the survival of all 
populations of threatened species and threatened ecological communities. 

Background 

Threatened flora, fauna and ecological communities occur throughout State forest and timber 
reserves, and on other lands. Their continued survival and ability to recover is potentially 
affected by a range of independent processes, such as, inappropriate fire regimes, predation by 
feral animals, salinity and introduced plant pathogens. In addition, activities associated with 
land use and management have the potential to threaten them. These activities include road 
and dam construction, open cut mining, timber harvesting, wildflower harvesting, planned 
burning, recreational facility development and public use and access. 

The Department prepares recovery plans (Appendix 15) for threatened flora, fauna and 
ecological communities, on a priority basis (Department Policy No. 50). Management 
procedures and systems have been developed that address the protection of threatened species 
and ecological communities. These include: 

• Maintaining databases of the locations of threatened· species and ecological communities, 
conducting searches where high impact disturbance such as road making is proposed, and 
maintaining licensing systems and compliance checking programs where any threatened 
flora is proposed to be 'taken' (Department Policy No. 9, 'Conservation of Threatened 
Flora in the Wild'; Department Administrative Instruction No. 24, 'Protection of 
Endangered Flora in Departmental Operations'; Department Policy No. 33, 'Conservation 
of Threatened Fauna in the Wild'; Department Administrative Instruction No. 44, 
'Protection of Endangered and Specially Protected Fauna in Departmental Operations'). 

• The development of the Forest Vertebrate Fauna Distribution Information System 
(Christensen et al. 2001). The system combines the vegetation complexes mapped for the 
RFA into 52 fauna habitats and correlates those habitats with the likely presence in them 
of 297 vertebrate fauna species. It can then be used to predict the likely occurrence of 
sensitive species, relative to forest management activities. 

Broadscale programs to address threatening processes, such as Western Shield to control 
foxes, have proved markedly successful and will be maintained. 
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Potential 1. Not all threatened species or ecological communities identified and listed. 
threats 2. Listed threatened species decline or threatened ecological communities 

reduce in area and composition. 
3 . Listed threatened species taken in a management activity. 

Management 1. Maintain a process for identifying and listing threatened species and 
actions ecological communities and for listing priority species and ecological 

communities (those that may be threatened but for which there are 
insufficient survey data and those that are rare but not threatened). 

2. Develop and implement recovery plans for threatened species and 
ecological communities. 

3. Maintain and implement procedure, based on risk assessment, to identify 
threatened species and ecological communities requiring protection from 
proposed management activities. 

Management strategies 
Manage the overstorey and understorey vegetation structure to achieve a 
mosaic with spatial and temporal diversity. 

During the term of the approved plan develop, through a process involving 
key stakeholders, structural goals for both the conservation reserves and 
State forest and timber reserves to complement each other and the plan's 
objectives. 

Background 

The maintenance of biological diversity and the provision of the full range of species and 
community components at the landscape and operational scales are dependent on a diverse 
representation of overstorey and understorey vegetation structures through time and space. 

Overstorey structure 

A stand of trees can be categorised into distinct phases or developmental stages as it grows 
from seedling to senescence and the structural characteristics of each stage have significance 
for biodiversity and other forest values (see Appendix 2). 

Timber harvesting and regeneration, mining and rehabilitation and intense fire change 
overstorey structure from mature components to juvenile components. If unregulated, they 
have the potential to lead to a forest structural distribution skewed to the juvenile structures to 
the detriment of some key components of the biodiversity. On the other hand, a forest 
composed of predominantly mature stages of development may not have enough younger 
stages moving through to replace them when they die. Therefore, goals for the structure of 
the overstorey are a means of ensuring that the stages of development are represented in the 
proportions necessary to sustain stability in forest structure at the whole of forest scale and 
meet biodiversity conservation objectives. 

The formal and informal reserve systems are mechanisms introduced to, among other things, 
provide the means of sustaining mature seral stages in the overstorey at the landscape and 
operational management scale. Thus structural goals provide a direct means of integrating 
forest managed for timber production and that managed primarily for biodiversity 
conservation. 
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The previous forest management plan set structural goals for karri and jarrah forest at the 
whole of forest scale, to maintain a balanced distribution of structural stages and ensure the 
critical. stage, mature and senescent, did not decline below a minimum level (see Appendix 2). 
These goals are retained for the draft plan although greater flexibility in rotation lengths; as 
proposed by Ferguson et al. (2001) will be explored without impacting significantly on the 
goals. 

While a whole of forest goal is a useful starting point it provides no framework for the 
geographic distribution of the structural stages - a structure meeting the whole of forest goal 
could be highly skewed spatially. The scale of existence of forest fauna is generally between 
the landscape and the operational scale, so the whole of forest goal needs to be translated to 
goals at these scales to manage for the maintenance of biodiversity. However, it is premature 
to set structural goals at the landscape scale because of uncertainties that cannot be resolved 
prior to completion of this planning process. These are: 

• The lack of information on the relationship of fauna with forest structure. For example, it 
is known that some 42 forest-dwelling species use hollows that mainly occur in mature 
and senescent trees (Abbott and Whitford 2002). Whaf is not known is how many 
hollows individual species require to sustain a viable presence at the operational and 
landscape scale and what that might mean in terms of a goal for mature structure at these 
scales. Nor has management reached a stage where it is possible to quantify desirable 
representation of fauna species at different scales. 

• The appropriate landscape scale unit. 

• The implications of alternative structural goals for other values. 

• Finalisation of the reserve boundaries and harvest levels. 

Notwithstanding these uncertainties there has long been an implicit management objective to 
sustain fauna at the operational scale and the establishment of the informal reserve system and 
the retention of structural components in silvicultural guidelines are strategies that have been 
and are employed in this draft plan, to achieve that end. The specifications for these, 
particularly the retention of structural components in harvesting, have been based on some 
research, informed estimation and a precautionary approach. However, an inability to be able 
to quantify the benefit these measures provide for biodiversity conservation makes explicit 
trade-offs, particularly with timber, difficult. 

Therefore, while the objectives for retention of structural components at the operational scale 
have not been explicit, the guidelines for doing so have been quite prescriptive and readily 
capable of compliance checking. Current measures to provide structural diversity at the 
operational level are described in silvicultural guidelines (Appendix 5). · 

While the uncertainties listed are never going to be definitively resolved, it is possible to 
establish a best estimate position by drawing together existing expertise. It is proposed to 
develop the goals during the first five years of the approved plan using an expert system 
approach to assess a range of structural scenarios from the operational to the landscape scale 
for their adequacy in meeting biodiversity and other draft plan objectives. 

Understorey vegetation structure 

The early, middle and late successional stages of understorey vegetation often suit different 
fauna species, making it desirable to sustain a mosaic of understorey stages, particularly at the 
landscape scale. 
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The structure of shrub vegetation in the forest and associated ecosystems is essentially 
determined by fire: its frequency, seasonality and to a lesser extent, intensity. The 
management of fire will therefore be the mechanism to manipulate the understorey to meet 
objectives for structural diversity. The appropriate distribution of seral stages is problematic . 
However, work on fire-sensitive species of trees subject to natural periodic stand replacing 
fire shows that they develop a distribution of age classes that is a negative exponential, i.e. 
most area in the younger stages and a rapidly decreasing area with increasing age (van 
Wagner 1978). The situation for understorey vegetation in the south-west should be 
analogous and provides some guidance to the development of the mosaic. Fire is also used to 
achieve other land management aims, such as regeneration of cut-over forest, and to reduce 
fuels to lessen the risk of wildfire to life and property (see 'Ecosystem health and vitality'). 

Fire· management is complex because it must integrate such diverse objectives and 
consequently is the subject of considerable public interest. Government has committed to a 
public review of fire management to be undertaken by the EPA. The question of goals for 
structure of understorey vegetation will be addressed in the public review. 

Potential 1 Structural diversity of the overstorey inadequate to sustain b~odiversity at 
threats the landscape and operational scale. 

2 Diversity of understorey vegetation structure inadequate to sustain diversity. 
Management 1. Sustain the whole of forest overstorey structural goals established in the 
actions Forest Management Plan 1994-2003 (Appendix 2) with flexibility in 

rotation length. 
2. Undertake an expert system approach to determining a suitable landscape 

scale unit and the overstorey structural objectives for it. 
3. Implement overstorey structural goals at the operational scale as defined in 

guidelines. 
4. Develop, with public input, guidelines for the establishment and 

maintenance of understorey structural diversity at the landscape and 
operational scale. 

Management strategies 
Manage areas containing vegetation complexes poorly represented in 
formal and informal reserves and other significant flora to protect these 
values through the appropriate guidelines. 

Manage areas functioning as corridors between formal reserves .to protect 
this value. 

Background 

The criteria for a CAR reserve system (see Appendix 6) do not set quantitative targets for 
vegetation complexes, as they do for forest ecosystems. However, vegetation complexes have 
been examined and used in reserve design to enhance representativeness, geographic 
replication, and protection of remnant elements of biodiversity within forest ecosystems. 

Vegetation complexes were also used in the assessment of high conservation value forest to 
see if those complexes less well represented justified additional reservati~n as a component of 
high conservation value. The Conservation Commission generally took the view that 
protection of vegetation complexes that were less well represented in the reserve system could 
best be undertaken through site specific management. 
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Areas may also be especially significant in terms of providing linkages or corridors between 
formal reserves and may warrant specific consideration of that value in its management. 

It is intended that areas of State forest containing vegetation complexes that are less well 
reserved and functioning as a corridor between formal reserves will receive more sensitive 
management. This could entail, for example ensuring the linkage zone or vegetation complex 
is not uniformly disturbed and having longer return cycles for disturbance operations. 

Potential 1. Management not sensitive to site specific values. 
threats 
Management 1. Identify less well represented vegetation complexes and forest with 
actions significant value as a corridor between formal reserves. 

2. Develop management guidelines designed to protect the respective values. 

Management strategies 
Undertake a comprehensive biological survey of the forest regions as soon 
as resources permit. 

Research the response of forest ecosystems to natural disturbance, with a 
view to improving forest management practices. 

Continue to develop knowledge of the impacts of forest management 
practices on the key components of biological diversity and ecosystem 

·function and maintain guidelines and other subordinate documents that 
prescribe measures to limit impacts to within acceptable levels. 

Background 

Biological survey 

While there have been local surveys of the fauna and flora in the draft plan area and it is 
considered that there is a good broad understanding of the biodiversity, a systematic 
biological survey has never been undertaken. Systematic biological surveys are the best 
means of assessing the biodiversity of a region and designing a conservation reserve system. 

A systematic regional biological survey of a broader range of taxonomic groups than is 
currently available would provide better information on which to base management for the 
conservation of biodiversity. However, the conservation knowledge in the forests is higher 
and the risks to biodiversity lower than in many other areas in the State. 

Disturbance of forest ecosystems 

Understanding the effect of natural and human-induced disturbance on ecosystems and their 
functioning is fundamental to management. This knowledge is used to plan the timing, scale 
and mechanics of operations so that the objectives for biodiversity can be met while achieving 
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other objectives. Reviews of the response of components of the biodiversity to disturbance, 
both natural and human caused, were undertaken and published in the RF A process. 

Knowledge on the response of ecosystems to disturbance is gained through research and 
monitoring. Research is ongoing and is described under the strategy Generate and transfer 
knowledge and develop the necessary skills and competencies in staff in the 'Plan 
implementation' chapter of the draft plan. Systematic monitoring has not been undertaken 
previously and is an initiative of this draft plan. The monitoring proposed is discussed under 
the strategy Monitor key characteristics of the environment and management operations and 
continually improve forest management both routinely and through adaptive management 
trials as previously identified. This strategy is also in the 'Plan implementation' chapter. 

Potential 1. Some biodiversity components not adequately catered for. 
threats 
Management 1. Prepare a case for a biological survey of the draft plan area. 
actions 2. Undertake the sun:ey when resources and priorities permit. 

3.4 Key performance indicators 

Key performance indicators are being used to track the achievement of the approved plan's 
objectives and its implementation. The background to the development of key performance 
indicators is described in the 'Plan implementation' chapter under the heading key 
performance indicators. 

Five indicators have been selected to provide a broad cross-section of the objectives related to 
conserving biodiversity. 

Key performance indicator 1 The representation of forest ecosystems in reserves. 

Performance measure Area of each forest ecosystems by land category (existing and 
proposed separately). 

Performance target( s) 25 per cent of the individual areas proposed for the reserve 
system to have security of land category and purpose by the end 
of the plan. 

Reporting Biennial. 

Response to target shortfall Identify reasons for reserve not being established in report for 
Conservation Commission and address those within the control 
of the Department. 

Key performance indicator 2 The status of (critically endangered, endangered, vulnerable, 
conservation dependent) forest-dwelling species and ecological 
communities at risk of not sustaining viable breeding 
populations as determined by listing. 

Performance measure List of species and ecological communities and their status that 
tracks movements of species between protection categories. 

Performance target(s) No species or ecological community will move to a higher 
category of threat as a result of management activities. 

Reporting Every time the lists are revised. 

Response to target shortfall Investigate the cause and report to · the Conservation 
Commission. 
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Key performance indicator 3 

Performance measure 

Performance target(s) 

Reporting 

Response to target shortfall 

Key performance indicator 4 

Performance measure 

Performance target(s) 

Reporting 

Response to target shortfall 

Key performance indicator 5 

Performance measure 

Performance target(s) 

Reporting 

Response to target shortfall 

The status of selected threatened or conservation dependent 
species that are the subject of management actions to protect 
them. 

The trap success for animals at selected monitoring sites. 

As per recovery plans. 

Annual. 

Investigate the cause and report to the Conservation 
Commission. 

The extent of compliance by forest users with requirements to 
protect informal reserves and habitat prescribed in codes of 
practice and guidelines. 

Proportion of samples in compliance. 

More than 85 per cent of areas sampled to be in compliance: 

Annual. 

Investigate the cause and report to the Conservation 
Commission. 

Compliance with the size and distribution of timber harvesting 
cells (gaps in jarrah and clearfelled areas in karri), excluding 
areas harvested in advance of mining. 

The proportion of cells in compliance with the prescribed limits. 

More than 85 per cent of areas sampled to be in compliance. 

Annual. 

Investigate the cause and report to the Conservation 
Commission. 
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4 Productive capacity 

Sustaining forest ecosystem productivity is closely linked with the conservation of soils and 
hydrological regimes in forest catchments, however, these are dealt with under their own 
criterion for sustainability. The long-term productive capacity of an ecosystem is also related 
to ecosystem resilience, disturbance and stress. 

/ 
Society depends on forests directly or indirectly for a wide range of extractive and non
extractive goods and services. Sustaining productive capacity is therefore necessary to enable 
continued supply of the full range of goods and services to future generations. Opportunities 
to provide goods and services sustainably are linked to the productive capacity of the forest. If 
the productive capacity of the forest is exceeded, there is the risk of ecosystem decline. For 
forests to continue to function, it is necessary to sustain the presence of the forest itself, to 
understand the levels of goods and services now provided and to determine supply levels that 
are likely to be ecologically sustainable. The nature and degree of any changes and the factors 
that account for variations in productive capacity should be examined. 

The nature of the extractive goods and services provided from forests will change over time 
as a consequence of changes in social and economic demands, technology, and actions taken 
in the forest to provide the goods and services. The use of tools and knowledge to measure 
progress toward sustainability will also change, but the basic premise of sustainability 
remains. 

It is often useful to monitor changes in productive capacity as a measure for ecological 
processes that may be difficult to measure in other ways. Changes in capacity could be a 
signal of unsound forest management or unforeseen agents affecting ecosystems. Significant 
changes in the ecosystem could be taking place that might reduce the ability of the ecosystem 
to sustain biodiversity, ecosystem health, or soil and catchment protective functions. 

4.1 Objectives 

Whole of forest objectives 

• To sustain the productive capacity of ecosystems in a manner taking account of the 
principles of ecologically sustainable forest management. 

• To limit the harvesting of timber to the sustained yield taking account of ecologically 
sustainable forest management. 

• To manage the removal of other forest produce from State forest and timber reserves to 
satisfy as much of the public demand as is appropriate, taking account of ecologically 
sustainable forest management. 

• To increase the scientific knowledge associated with forest management practices. 

Landscape/Operational objectives 

• To rehabilitate or regenerate forest that has been disturbed to sustain in the longer term 
the range of flora composition and structural attributes consistent with relevant biological 
diversity objectives. 

• To ensure that the impact of weeds, pests and disease on productive capacity is minimised 
and take action to reduce impacts where appropriate and practical within the context of 
ecologically sustainable forest management. 
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4.2 Strategies 

Management strategy 
Minimise the loss of forest due to allocation to non-public use and the 
development of public utilities to that considered essential by Government. 

Background 

The productive capacity of the forest is diminished if it is alienated and cleared, or retains its 
land category but still cleared (e.g. for public utilities). 

Alienation and permanent clearing of forest in the area of the draft plan is no longer a 
significant issue and where alienation does occur it is usually as part of an exchange with 
other landowners that seeks a neutral or net benefit to the forest estate. However, roads to 
service industrial, domestic and recreational needs, easements for energy transmission and 
distribution, dam sites, inundated areas and pipelines, and townsites and their associated 
facilities continue to result in semi-permanent loss of forest area hence productive capacity. 

Productive capacity is also lost when forest is cleared when open-cut mining takes place or 
when disease changes the community structure and composition. Rehabilitation can restore 
the sites productive capacity depending on the extent of disturbance and the quality of the 
rehabilitation. 

Planning is undertaken by the Forest Products Commission to ensure that the supply of 
plantation logs will meet commitments under relevant State Agreement Acts. This requires 
that the productive capacity of the plantation resource base be maintained, usually by 
replanting to pine following the clearfelling of the stands. However, since many plantations 
were first established, land use priorities have shifted and re-establishment of pines may not 
always be the most suitable use for the land. 

An example is the plantations at Gnangara (north of Perth) that will be progressively 
revegetated to native species following their final harvest. This is the result of a Government 
decision to increase recharge to the underground water resources and, at the same time, 
provide a large natural area within the northern metropolitan area of Perth. Replacement 
resource is being sought through sharefarms on agricultural land. Other areas are the Peel and 
Hamel plantations. 

The Ludlow plantation where pines have been interplanted within the tuart forest is another 
case. The plantation is situated in close proximity to the Tuart Forest National Park and an 

· option for the regeneration of this land following felling of the pine is to enrich the standing 
tuart forest and include it into the national park. If this were to occur, alternative areas would 
then need to be replanted to pine if the resource base is to be maintained. Government has 
made no decision on the area yet. 

69 

~ 
() 
co a. 
co 
() 

()) 
> n 
:::J 

"'C e 
a.. 



p 
u ro a. 
ro u 
(].) 
> 
t5 
::::I 

"C e 
0... 

Potential 1. Forest cover progressively lost without any attempt to make up the loss. 
threats 2. Unnecessary loss of forest because road or utility requirements not 

coordinated. 
Management 1. Work constructively with other organisations so that where alienation of 
actions land is necessary, it is balanced by an exchange that provides neutral or 

positive net gain of productive capacity and ecological values. 
2. Promote strategic roads that suit multiple access purposes and the 

consolidation of utilities on common sites and corridors. Rehabilitate 
unwanted roads. 

3. Wherev.er possible, guide mining away from areas of high productivity 
forest. 

Management strategies 
Ensure through regulation, monitoring and audit that timber harvesting 
does, not exceed the sustained yield and is managed to comply with 
relevant guidelines. 

Monitor the removal of timber and respond when required to ensure that its 
removal occurs in a manner taking account of ecologically sustainable 
forest management. 

Implement the recommendations of Ferguson et al. (2001) relating to 
refinement of sustained yield calculations during the life of the approved 
plan. 

Background 

Ca/culating·a sustained yield 

The process of calculating a sustained yield involves projecting the likely woodflows from 
that portion of the public forest estate in which timber harvesting is a permissible use. The 
jarrah and karri forest where timber harvesting is not a permissible use includes the formal 

· reserve system of national park, conservation park, nature reserve and CLM Act section 
5(1)(g) and (h) reserves with a conservation purpose; State forest classified as a forest 
conservation area; and other areas of State forest protected for biodiversity or other reasons 
such as stream zones, travel route zones, diverse ecotype zones and old-growth forest patches. 

The future woodflows from the native forests are projected for up to 200 years into the future 
in order to ensure that the level of harvest permitted during the next decade (i.e. the period of 
a forest management plan) can be sustained. These woodflows are a function of the areas 
available for timber production, the condition and inherent growth potential of these areas, the 
silvicultural and management ·practices employed, and the provisions adopted · to 
accommodate likely impacts on the future growth and vigour of the forest both during the 
period of the plan and beyond. The woodflows also depend on the structural goals and other 
management settings applied to sustain the provision of other products (e.g. water) and values 
(e.g. aesthetic) from the forest. 

The steps in the calculation of sustained yield for the jarrah and karri forests are outlined in 
Appendix 16, and have been described in detail in Ferguson et al. (1997), Turner (1998) and 
Ferguson et al. (2001). They include defining the net areas available for harvest; estimating 
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the standing volume for the areas; projecting future growth or volume; and then modelling the 
potential woodflows to determine sustained yield. 

In order to facilitate the calculation of a sustained yield within.the context of the principles of 
ecologically sustainable forest management, an independent panel was appointed to review 
the data, method and systems used for native forests in Western Australia.This review panel 
used a risk assessment and management approach to evaluate the process of calculating a 
sustained yield, and in its first stage report recommended a number of refinements to the 
calculations to ensure consistency with ecologically sustainable forest management (Ferguson 
et al. 2001). Progress has been made in addressing those recommendations that will impact on 
yield but further work is required prior to finalisation of the plan. The process for calculating 
sustained yield figures also includes an independent verification by the review panel of the 

·figures in the approved forest management plan. 

When calculating a sustained yield the objective has been to determine a non-declining yield 
of first and second grade sawlogs. Third grade and non-sawlogs are generated asr a 
consequence of the production of· the higher quality saw logs. Consequently, while the 
sustained yield of sawlogs may be steady or non-declining, the proje9ted supply of the nort
sawlog grades can fluctuate over time depending on factors such as the type of forest areas 
being harvested, the range of silvicultural practices applied and variations in market 
conditions. 

Analysis of scenarios to inform the determination of a sustained yield 

The estimation of a sustained yield requires definition of such inputs as the area of forest 
available for timber production, the silvicultural and management practices to be applied, and 
other objectives to be met. Varying any of these inputs will generate a different scenario and 
hence set of sustained yield figures. 

In June 2001, the Government announced the indicative yields of 140,000 cubic metres per 
year for jarrah first and second grade sawlogs, and 40,000 cubic metres a year for karri first 
and second grade saw logs. Further development of the 2001 data, silviculture and other 
components of the ecologically sustainable forest management settings are now at various 
stages of completion. Consequently, in this draft, the Conservation Commission has 
developed two scenarios to inform the range within which the sustained yield for the final 
plan will occur (see section 3.2). 

The following settings and assumptions were used to calculate the sustained timber yield 
figures generated under each scenario. 

Area basis 

The area available for timber production when the 2001 indicative· figures were calculated 
excluded all existing and proposed conservation reserves from the Protecting our old-growth 
forests policy, all areas that at the time were subject to a harvesting moratorium pending an 
assessment of conservation values, and all informal reserves (including old-growth areas in 
State forest). The boundaries for the proposed reserves were an initial interpretation of the 
policy document. 

Subsequent decisions by Government on the moratorium areas and the refinement of some 
proposed park boundaries have increased the area available for timber production. The 
revised indicative yield figures are 182,000 cubic metres per year for jarrah and 42,000 cubic 
metres per year for karri. 
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Scenario A incorporates the new area base and then allows for potential decisions that would 
reduce the area available for timber harvesting through: 

• additional mature habitat zones; 

• further reservation from the high conservation value assessment; and 

• buffers around old~growth forest informal reserves. 

In this analysis, forest with mature characteristics for additional mature habitat zones was 
defined as areas with a mature crown cover exceeding 20 per cent for jarrah and wandoo, or 
25 per cent for karri. 

Scenado B incorporates the new area base and makes no allowance for further changes. 

Si/viculture and planning 

The revised indicative yields are based on the current silvicultural guidelines. The application 
of these guidelines (Jarrah Guideline 1/95 and Karri Guideline 2/95, as updated following the 
Ministerial Advisory Group on Karri and Tingle) assumed: 

• jarrah areas were harvested to a range of silvicultural objectives including gap creation, 
shelterwood and thinning; 

• karri areas were clearfelled or thinned; 

• a maximum gap ·size of 10 hectares in j arrah and a maximum clearfell patch size of 40 
hectares in karri; 

• habitat tree retention injarrah gap creation of four trees/hectare; 

• retention of 20 per cent of banksia thickets when pushing to reduce competition to the 
establishment or release of jarrah advance growth; 

• the application of Ministerial Conditions attached to the Forest Management Plan 1994-
2003; and . 

• the maintenance of the whole-of-forest structural goals in the Forest Management Plan 
1994-2003 and modifications following the Ministerial Advisory Group on Karri and 
Tingle. 

The current silvicultural guidelines are in the process of being r5!vised. New measures, such as 
a proposed increase in the number of habitat trees retained in jarrah forest harvested to gap, 
will reduce the indicative sustained yield figures. 

Timber supply targets 

The indicate yields were based on an annual jarrah sawlog harvest of 324,000 cubic metres 
and an annual karri sawlog harvest of 149,000 cubic metres until the end of 2003, consistent 
with the Government's commitment to honour existing timber contracts. As industry 
restructure occurs and negotiations progress, industry has indicated that it is prepared to take 
less than the contracted volumes now on the understanding that the timber forgone ·before 
2003 will be made available in the future. Table 7 shows the scheduled supply levels and a 
likely commitment arising from the restructuring, as well as the possible volume of timber 
made available for reallocation under the scenarios. 
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Table 7: Timber supply volumes to December 2003 

Year Jarrah sawlogs Karri sawlogs 

(first and -second grade) (first and second grade) 

Scheduled Supplied/likely Scheduled Supplied/likely 
commitment commitment commitment commitment 

(mJ) (mJ) (m3) (mJ) 

2001 324,000 273,000 149,000 124,000 

2002 324,000 190,000 149,000 65,000 

2003 324,000 170,000 149,000 55,000 

Total 972,000 633,000 447,000 244,000 

Volume available 
for future 339,000 203,000 
allocation 

Provision for risks and impacting processes 

Future yields can be put at risk from a range of factors. Explicit provisions were made, as 
described in Ferguson et al. (2001), for: 

• known disease impacts (such as dieback and Armillaria); 

• insect degradation of timber quality; and 

• wildfire events. 

Other factors, such as the impact on future yield of poorly-stocked areas (arising from a 
variety of causes such as frost or disease) were adjusted for by reducing the area of forest 
contributing to future yields. 

The overall reliability of the data used to calculate the sustained yield is another risk factor. 
The datasets have been examined through various review processes, and with the work 
programmed for completion in time for the final plan, found to be satisfactory. The 
Department's datasets will continue to be monitored through the life of the plan. 

Data updates 

The sustained yield figures calculated for the scenarios 4ave been based on current datasets, 
pending the completion of work to update some of them. This includes the results of a new 
karri inventory and the reclassification of datasets for the eastern jarrah forest on the basis of 
vegetation complexes rather than rainfall zones. 

Other assumptions 

Calculation of the woodflows also assumed that the available logs were harvested to current 
product specifications, that the range of areas made available over time were economically 
viable for the timber industry to access, and that silvicultural and other stand treatments occur 
in a timely fashion. Consequently, variations to these conditions could impact on the 
scheduled sawlog woodflows. 
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The sustained yield of jarrah, karri and other species from the two scenarios 

The scenarios identify an upper and lower figure within which the final sustained yield figure 
will occur once projects underway are complete, and decisions are made ori alternative 
management approaches. The process of determining the range was informed by a 
combination of modelled scenarios, previous silvicultural analyses undertaken for the 
Ferguson Panel on sustained yield, inferences drawn from a knowledge of the current datasets 
and the anticipated effects of the various processes. For example, some of the factors will 
impact on the longer-term woodflows generated from the forest but have minimal impact on 
setting the non-declining yield during the period of the plan. 

Scenario A for jarrah and karri produces lower limits for the sustained yields from a 
culmination ~f settings such as the introduction of additional mature habitat zones, further 
reserve design setting aside more State forest from timber production, adapted silviculture, 
enhanced sensitivity of high impact dieback spread, and data updates indicating lower 
inventory. 

Scenario B for jarrah and karri produces upper limits for the sustained yields from the 
implementation of adapted silviculture, greater flexibility of patch size constraints in 
clearfelling two-tiered karri, shorter rotations on a portion of jarrah and karri regrowth estates, 
and no decrease froni the data updates, sensitivity and reserve design processes. 

Estimates of the non-declining sustained yield of saw logs and total woodflow for the revised 
indicative yields are summarised for the period of the new plan in Table 8. The estimated 
contribution to the total woodflow from forest within each of the Department's three regions 
is also shown. Because logs sourced from one region can be transported and processed in 
another, these figures should not be used to infer the availability of logs to industries within a 
reg10n. 

Table 8: Revised indicative sustained yield (cubic metres) for principal timber species 

Species Log grade Average annual Indicative level of woodflow by forest 
yield (m3

) region 

Swan South West Warren 

Jarrah First and second 182,000 52,000 104,000 26,000 

Other bole logs 499,000 154,000 301,000 44,000 

Non-bole logs I residue Not estimated 

Karri First and second 42,000 42,000 

Other bole logs 80,000+ 80,000+ 

Non-bole logs I residue Not estimated 

Marri Bole logs 286,000 44,000 150,000 92,000 

Non-bole logs I residue Not estimated 

Note: 'Non-bole logs' includes crown and branch wood that has historically comprised up to 10 per 
cent additional volume on mature trees. 

The estimates in Table 8 for the non-sawlog categories comprise the average total yield of 
resource that would be made available through the integrated harvesting and silvicultural 
treatment programs. A variety of products will be sourced from this material, including 
commercial firewood and specialty logs (such as burls etc). Where markets do not exist for 
all of the log sizes or qualities in this category, or minor variations to treatments arise, a 
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portion of the volume may be retained in the forest. This is anticipated with the retention of 
mature marri in the karri and jarrah stands following the suspension of the market for mature 
marri chiplogs. In contrast, the projections for the 'other bole log' category in karri comprise 
chiplogs sourced mostly from thinnings in young regrowth stands. Variations to the size of 
the thinning program could occur without impact on the sustained yield of karri sawlogs. 

The net area cutover each year during the period of the final forest management plan will vary 
according to the combination of d~cisions made from the two scenarios. During the current 
plan, the average area cut per annum has been between 15,000 to 20,000 hectares. 

The quantity of marri generated each year is dependent on the level of harvest for jarrah and 
karri sawlogs. Reliable estimation of that portion of the future available marri bole volume 
that may meet sawlog standards is particularly difficult, and will vary both within and 
between Departmental regions. As recommended by Ferguson et al. (2001), a separate 
calculation of the sustained yield of marri saw logs has therefore not been attempted, although 
maximising the recovery of sawlogs remains an objective. 

Separate sustained yields have not been computed for those species that constitute a small 
volume and are produced largely as an adjunct to harvesting operations in the jarrah and karri 
forests. This includes wandoo, blackbutt and sheoak. The production of sawlogs for these 
species during the past three years has averaged approximately 540, 1,520 and 2,260 cubic 
metres per annum respectively. Sawlogs from these species will continue to be available, but 
at reduced levels of production corresponding to the reduction in the area of the forest cut for 
timber. 

Future variations in the characteristics of logs sold during the life of the new 
plan 

The allowable harvest will be determined for the 10-year period of the new plan. The annual 
harvest is not constrained to one tenth of the allowable harvest provided that monitoring 
ensures that the cumulative removals do not exceed the total amount by the end of the 10-year 
period. 

The sustained yields in Table 8 are based on the current size and quality specifications for 
sawlogs. The projected sawlog supply after 2003 is likely to comprise a much higher 
proportion of logs in the smaller and intermediate size classes than is presently delivered to 
industry. 

In addition, the Forest Products Commission has indicated its intent to progress toward a log 
sales system based on whole bole sawlogs (rather than direct log grades) during the period of 
the new forest management plan. This means that an increased proportion of what is currently 
lower grade material may be s_old for conversion to sawn timber. While this may vary the 
proportion of logs sold in different categories, the total projected woodflow will be 
constrained to the equivalent levels of first and second grade sawlog. Ferguson et al. (2001) 
have recommended that if the whole bole sawlog system proceeds, a 'dual-track' (new and 
old) basis should be used to compare the sustained yields and maintain transparency of the 
figures. Thus, while the internal combination or structure of the timber industry may change, 
the total level of removals will be consistent. 
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Potential 1. The forest area available for timber production reduced during the life of the 
threats plan. 

2. Log utilisation at harvest below the specification used to calculate the yield. 
3. Changes to forest structure resulting from harvesting not recorded for future 

modelling. 
4. Regeneration of harvested forest that failed to restore an adequate stocking. 
5. Actual growth rates below those used in modelling. 
6. Loss oflarge areas of fire sensitive karri regrowth to wildfire that would 

reduce the sustained yield. 
7. Market for marri timber does not eventuate. 

Management 1. Prepare and make publicly available, three-year indicative timber harvest 
actions plans that have regard to the allowable harvest levels. 

2. Monitor the sawlog and total log sales against the allowable harvest level set 
by the Minister for the Environment and Heritage, on an annualised basis. 

3. Audit utilisation. 
4. Record and monitor the area harvested each year to each silvicultural 

objective (e.g. the area harvested to shelterwood). 
5. Monitor the level of sawlog/whole bole sawlog equivalent utilisation in 

harvested areas. 
6. In three years of commencement of the plan review the silviculture of 

marri/jarrah and marri/karri stands if no significant market for marri timber 
has emerged. 

Management strategies 
Monitor the removal of ·other forest produce and respond when required to 
ensure that its removal occurs in a manner taking account of ecologically 
sustainable forest management. 

Ensure through regulation, monitoring and audit that the use of other forest 
produce is managed to comply with relevant guidelines. 

Research and determine through a public process, ecologically sustainable 
limits for other forest produce. 

Background 

Other forest produce includes salvage logs that become available in carrying out an operation 
under the approved plan, domestic firewood, burls, craftwood, wildflowers, honey and seeds. 

Log timber can be generated by management activities carried out under the plan, such as 
road or recreation site construction, which may occur in a conservation reserve where timber 
harvesting is not a permitted activity. Logs may also become available due to natural 
processes such as wind-throw where they impede established access. Section 33(1)(cb) of the 
CLM Act provides for the salvage and use of such material· to make improvements to any land 
to which the Act applies. 

Historically, sustained yields have not been set for such produce. Forest produce supply is 
regulated through the issuing of licences with conditions ~o protect the sustainability of the 
resource and other forest values. 

Monitoring of wildflower harvesting is used as one means to identify if a species is being 
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threatened by commercial operations. Where such a situation is detected, harvesting of the 
species may be prohibited or restrictions placed on its take. The species Andersonia caerulea, 
known as purple heath or foxtails, was recently prohibited from being harvested from Crown 
land. Management of wildflower picking is described in Appendix 17. 

When the approved plan is released, the supply limits and the production methods for forest 
produce will need to be reviewed against the plan objectives and any available information. 
This will be done with public input. 

Potential 1. Uncontrolled removal of produce that would lead to over exploitation of the 
threats produce and damage to other forest values. 

Management 1. Regulate the supply through licences and conditions on licences to protect 
actions the sustainability of the produce and other values. 

2. Where possible, monitor supply patterns for signs of non-sustainability. 
3. Monitor compliance with licence conditions. 
4. Salvage forest produce generated by management actions or natural events 

where salvage activities can contribute to the rehabilitation, do not 
significantly increase the level of disturbance or the risk associated with the 
operation. 

5. Continue to investigate appropriate supply limits and production 
mechanisms that give regard to the principles of ecologically sustainable. 
forest management. 

Management strategy 
Monitor and ensure that post-timber harvesting regeneration is consistent 
with targets set. 

Background 

Sustaining the productive capacity of the forest requires the re-establishment of growing stock 
on the site following harvesting. In addition, to meet biodiversity conservation objectives 
regeneration of the tree component should be done in such a way that all other flora species 
also have the opportunity to regenerate. , This generally means regeneration must be 
accomplished using techniques that copy natural processes. 

Most karri timber supply comes from single-storied mature stands or two-tiered stands where 
regeneration is required following harvesting. Regener<1;tion can be achieved using seed trees, 
seeding or planting. Clearfelling to a minimum area of two hectares is necessary to ensure a 
suitable environment for regeneration to develop. The maximum clearfelled area is currently 
40 hectares. 

Jarrah trees are regrown after harvesting predominantly from the release of advance growth 
present on the forest floor and coppice from felled stems following removal of the overstorey. 
This is known as gap treatment. In some instances, small areas that are inadequately stocked 
with advance growth are hand-planted with seedlings. If adequate advance growth or coppice 
material is not present the removal of the overstorey will result in understocked stands and the 
loss of productivity. In this case, advance growth needs to be established before the 
overstorey is completely removed in what is known as a shelterwood operation. 

Similar degradation of the commercial productivity of the stand could occur with a selective 
or partial cut, where the size of the gap or the level of disturbance was insufficient for a 
species to adequately regenerate. This leaves the stand dominated by the non-preferred 
species. The potential for this occurs in jarrah and karri stands mixed with marri now that 
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marri is no longer saleable in its traditional woodchip market. Amendments to the 
silvicultural guidelines have been proposed to ameliorate the problem and the Forest Products 
Commission is actively seeking new markets for marri. The Conservation Commission will 
monitor the results of harvesting and regeneration in these stands. 

The ease with which jarrah regeneration can be accomplished using gap or shelterwood 
treatment varies according to rainfall zone with drier areas generally more difficult to 
regenerate than those in the high rainfall areas (more than 1, 100 millimetres). In some cases 
it is necessary to reduce understorey competition to enable seedlings to become established or 
advance growth to be released. The silvicultural guidelines take this into account and 
prescribe different treatments. Limits to the amount of soil disturbance during this process 
are prescribed to prevent excessive loss of soil-stored seed and regenerative propagules of 
understorey species for biodiversity reasons. 

The methodology and standards for pre- and post-harvest regeneration surveys are 
documented in the silvicultural guidelines. Regeneration adequacy is a performance indicator 
and will be stratified by site type 'so that early warning of inadequate regeneration in 
previously identified sites (e.g. eastemjarrah forest) will be apparent. 

Potential 1. Loss of productivity should forest harvested with intent to regenerate, fail to 
threats regenerate. 

2. Decrease in the productive capacity for timber if dieback-affected area 
expands and is not rehabilitated. 

Management 1. Set standards for the time between harvest completion and regeneration and 
actions the stocking and composition of regeneration. 

2. Assess regeneration adequacy and re-establish where necessary. 
3. Monitor regeneration adequacy, particularly for identified sites within 

eastern jarrah and dominant marri areas and review the adequacy of 
guidelines and practice where standards are not met. 

Management strategy 
Monitor the forest for impact of weeds, pests and diseases on forest 
productivity and respond as appropriate. 

Background 

Insect pests and disease can affect forest ecosystem health and vitality and at certain levels, 
are a threat to commercial productivity. They do this by adversely affecting the ability of the 
growing stock to utilise the inherent productive capacity of the ecosystem or by reducing the 
economic value of the desired product. 

The particular insects and pathogens of potential concern are described below: 

• Jarrah leafminer (Perthida glyphopa) and gumleaf skeletonizer (Uraba lugens) cause 
dramatic reduction in green foliage on jarrah, resulting in decreased wood growth. 
Possible causes of outbreaks have been studied in detail and broadscale climate factors 
appear to be the main factor in population variations. Trials have been conducted using 
fire to attempt control with no success. Chemical control is not considered 
environmentally acceptable or economically justifiable. 

• Bullseye borer (Phoracantha acanthocera) damages karri timber by boring around the 
sapwood then tunnelling into the heartwood. The tunnels degrade the appearance and 
structural value of the sawn wood. Damage is more prevalent in poor quality karri sites 
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than in high quality sites. Dry sites, near jarrah forest and in small coupes, are more prone 
to borer attack. Wood rots associated with borer damage exacerbate the damage. 

• Sites infested by Phytophthora cinnamomi result in a complex mosaic of disease 
expression. Impacts from the disease include no apparent symptoms, a destructive 
epidemic in Banksia species woodland and in heathlands, and a more variable impact 
within the dominant tree component of the jarrah forest. 

The overstorey of many long7affected disease areas has partially regenerated naturally, 
predominantly with marri that is resistant to the pathogen. The understorey, however, 
remains impoverished owing to the loss of susceptible species. Rehabilitation of the 
overstorey of sites disturbed by the disease has been successful on fertile and well
drained sites. However, where conditions have been more difficult owing to caprock and 
shallow soils, success has been limited. The development ofa dieback-resistant jarrah 
provides some capacity to sustain or re-establish the dominant overstorey component 
(Stukely 1993). 

Rehabilitation of disturbed land should, as far as is practicable, meet the needs of all land 
· uses. In that respect, high disease-impacted sites are very productive for water run-off 
because of the reduced vegetative cover. Therefore, planning for rehabilitation in public 
drinking water source areas needs to consider the impact of tree plantings on water yield. 

The resources available to undertake rehabilitation are such that most high-impact 
dieback sites will be allowed to restock naturally with tolerant species and rehabilitation 
conducted by the Department will be confined to small high priority areas. 

• Armillaria root disease (Armillaria luteobubalina) is widespread in forests, woodlands 
and the coastal heath of south-western Australia. It is a soil-borne fungus and despite a 
prolific production of spores, the main mode of spread is by root to root contact between 
healthy and infected plants. The host list for A. luteobubalina is extensive and includes a 
wide range of plant species from a diverse range of families (Pearce et al. 1986; Shearer 
and Tippett 1988; Shearer et al. 1997a, 1997b, 1998). 

The highest impact from the disease is in regrowth forests, as a result of the production of 
stumps during harvesting and thinning operations (Pearce et al. 1986; Robinson in prep). 
A. luteobubalina invades and rapidly colonises the stumps. Regrowth saplings and 
residual trees become infected when their roots encounter an infected stump root. 
Infection can result in tree death or predispose trees to windthrow owing to structurally 
weakened roots. In unharvested stands of native forest, mortality owing to Armillaria root 
disease is mainly restricted to subdominant or suppressed trees (Pearce et al. 1986). 
Environmental and biotic stress may also predispose trees and other plants to infection. 

Weeds can affect productive capacity through competition with desired productive plants and 
as a physical barrier to production activities. Where a weed, such as blackberry, threatens 
productive capacity it is addressed as part of the production process. 

The impact of weeds on productive capacity is however, small compared to their 
environmental impact, hence weeds are addressed in the 'Ecosystem health and vitality' 
chapter. 

Potential 1. An outbreak of a native pest that would result in a loss of productivity. 
threats 2. An introduction of a new pest, disease or weed that resulted in loss of 

producti vi tv. 
Management 1. Monitor insect, weed and disease outbreaks and determine appropriate 
actions action. 

2. Where appropriate, prescribe hygiene measures for operations to minimise 
the risk of new fungal infections. 
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Management strategies 
Work with industry and government agencies to ensure that areas subject 
to mineral and petroleum activities and basic raw material extraction are 
rehabilitated with the objective of restoring as many of the· previous 
ecosystem values as possible, taking account of ecologically sustainable 
forest management. 

Liaise with mining and petroleum companies to ensure that acceptable 
standards of rehabilitation are met. 

Background 

Mining and petroleum operations may involve the clearing of forest areas. However, under 
the conditions of approval, companies are required to rehabilitate affected areas in accordance 
with standards set by the Department after consultation with companies. Mining has resulted 
in the clearing of approximately 19,800 hectares of State forest and timber reserves in the 
draft plan area of which approximately 13,500 hectares have been rehabilitated (Table 9). 
There has been negligible petroleum activity in the draft plan area. 

Some large-scale open cut mining operations in hard rock can result in a final void that is 
uneconomic to backfill and revegetate. 

Table 9: Areas of State forest cleared by ongoing mining operations and 
rehabilitated at June 2001 

Mineral Area cleared (ha) Area rehabilitated (ha)* 

Bauxite 14,100 11,300 

Coal 4,000 1,170 

Gold 360 Q 

Tin 670 570 

Sand 570 480 

Limestone 60 0 

Gravel 35 25 

Total 19,795 13,545 

Source: Department of Mineral and Petroleum Resources and Department of Conservation and Land 
Management 

* The unrehabilitated area comprises mining infrastructure requirements, permanent public 
infrastructure and current mining. 

Working with mining companies to plan and direct mining to sites with the least impact on 
forest values reduces the impact of mining on productive capacity. While there is 'limited 
flexibility in mining because of ore body location greater flexibility is provided with 
infrastructure. Impact is also reduced by minimising the time between clearing and 
rehabilitation and ensuring rehabilitation is carried out to a standard that will restore 
productive capacity. 

The Department is working with companies to develop criteria that define acceptable mine 
site rehabilitation standards. They include factors such as integrating mining rehabilitation 
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with adjacent forest management, the resilience and viability of rehabilitation and the 
sustainability of revegetation in the long-term. The Conservation Commission may ultimately 
take back full control and management of land from mining companies after mineral 
extraction, providing all rehabilitation criteria have been met. 

Potential 1. Rehabilitation requirement on the mining condition inadequate to restore 
threats productivity. 

/ 
2. rRehabilitation following mining not best practice, limiting the recovery of 

productive capacity of the site. 
Management 1. Include, wherever possible, a formal requirement for re-establishment of 
actions ecosystems in mining approvals. 

2. Negotiate rehabilitation standards for mining that seek to restore forest 
values over time, and that are paid for from the value of the resource 
extracted. The Department will also seek compensation for the loss of forest 
values. 

3. Department and the Conservation Commission will develop a policy on the 
management of productive capacity on fonner mine sites. 

4.3 Key performance indicators 

Key performance indicators are being used to track the achievement of the approved plan's 
objectives and its implementation. The background to the development of key performance 
indicators is described in the 'Plan implementation' chapter under the heading key 
performance indicators. 

Five indicators have been selected to provide a broad cross-section of achievement of the 
objective related to the maintenance of productive capacity. 

Key performance indicator 6 The area of native forest and plantations. 
Performance measure Changes in: 

• native ecosystems and plantations; 

• area by land category; 

• area cleared; and 

• area rehabilitated . 
Performance target(s) No permanent loss of forest. 
Reporting After five years. 
Response to target shortfall Investigate and report to the Conservation Commission. 

Key performance indicator 7 Annual removal of wood products compared to the volume 
determined to be the sustained yield by the Minister. 
Area of each forest type harvested annually. 

Performance measure Cumulative removals for native forest by product compared to 
the straight-line cumulative allowable removal. Annual area 
harvested by silvicultural objective. 

Performance target(s) ·To be no more than 10 per cent over the straight-line allowable 
limit after five years and on or under the total allowable after 10 
years. 

Reporting Annual. 
Response to target shortfall Investigate and report to the Conservation Commission. 
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Key performance indicator 8 
Performance measure 

Performance target(s) 

Reporting 
Response to target shortfall 

Kev performance indicator 9 
Performance measure 

Performance target( s) 

Reporting 
Response to target shortfall 

Key performance indicator 10 

Performance measure 

Performance target(s) 

Reporting 
Response to target shortfall 

The removal of non-sawlog timber. 
Total removals of firewood compared to the authorised removal 
through contract and licence. 
Authorised removals more than 70 per cent of estimated total 
removals based on survey information. 
Five yearly. 
Investigate and report to the Conservation Commission. 

Unproductive area. 
The time between commencement of native forest harvesting for 
regeneration and the completion of regeneration operation. 
More than 50 per cent within one year. 
More than 75 per cent within two years. I 

More than 100 per cent within three years. 
Annual. 
Investigate and report to the Conservation Commission. 

The area and per cent of harvested forest treated for regeneration 
(gap and clearfell) that is effectively regenerated. 
The proportion of the sampled annual regeneration program that 
does not met the prescribed standard. 
No more than five per cent of the regenerated area requiring 
remedial action. 
Annual. 
Investigate and report to the Conservation Commission. 
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5 Ecosystem health and vitality 

A forest ecosystem is healthy if it retains the ability to sustain its biological diversity, biotic 
integrity and ecological processes such as nutrient and water cycling over time. The degree of 
health and vitality may be reduced by chronic factors, such as pollution, nutrient imbalance, 
climatic stress, or change in the historic frequency or intensity of disturbance. The loss or 
replacement of key biological components such as decomposers, pollinators, or food chain 
relationships can also reduce the degree of health and vitality. 

An outbreak of disease or pest insects in the forest may be the result of a decline in health 
caused by a complex interaction of factors affecting ecological processes. For example, 
jarrah leafminer (Perthida glyphopa) was in outbreak from the late 1950s and until the early 
1990s resulting in a dramatic reduction in foliage onjarrah for infested areas. Extensive study 
could not associate the outbreak with any disturbance factor and it is suspected that 
broadscale climatic factors were responsible (Abbott 1992). 

Disturbance is an important and widespread phenomenon in south-west forests functioning at 
a wide range of temporal and spatial scales. It provides the heterogeneity that drives 
ecosystem processes and promotes diversity. When disturbances and stress remain at levels 
within the range of natural variation and the biological components and processes of the forest 
are sustained, forest health will also be sustained as forest ecosystems are inherently dynamic 
and adapted to stress. In theory, as it is extremely difficult to manage for all species 
individually, it is necessary to sustain the processes that species have evolved with and now 

· depend on to sustain health and vitality. Stresses beyond the limits of tolerance (a critical 
threshold) can adversely affect sustainability. 

Major disturbance factors in the south-west forest ecosystems include fire, wind and rain 
storms, insect attack, fungal disease, invasion by plants and disturbance caused by humans. 
Fire in particular is fundamental to the health and vitality of the eucalypt forest because it is 
apparent that not only is the biota tolerant of recurrent fire but it also appears to be highly fire
adapted. The use of fire to create heterogeneity in the understorey, hence promote 
biodiversity, is a strategy for the maintenance of biodiversity. Control of fire is also 
fundamental to the health and well being of the people who live in and around the forest or 
depend on forest resources for their livelihood, making appropriate management a complex 
matter. 

The impacts of forest management activities, such as a significant change in fire patterns, 
might create conditions in forests beyond the limits of tolerance of species and consequently 
lead to a loss of health. 

At present the tuart forest around Lake Clifton (Bradshaw 2000) and the eastern wandoo 
forest (Wills et al. 2001) are expressing, through significant crown decline, a loss of health 
and vitality. The tuart crown decline is the result of the tuart borer (Phorocantha impavida), 
however it is uncertain what stresses pre-disposed the trees to attack by the borer. The cause 
of the wandoo crown decline is uncertain. It is likely that moisture stress from the prolonged 
decline in rainfall is playing a part in both cases. 

The assessment of forest health can only take place against some baseline condition. It is 
necessary to understand the changing nature of forests, to identify when change is induced by 
human intervention, and how this change affects sustainability. Monitoring of the health of 
forests should be designed to detect stresses, including those caused by human activities so 
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that protective measures can be implemehted. The monitoring system FORESTCHECK (see 
'Plan implementation' chapter) will achieve this for part of the forest estate. 

5.1 Objectives 

Whole of foresULandscape objectives 

• To sustain forest ecosystem health and vitality in a manner taking account of the 
principles of ecologically sustainable forest management. 

• To use and respond to fire in a manner that optimises the maintenance of forest ecosystem 
health and vitality, ecosystem heterogeneity and processes, promotes conservation of 
biological diversity and adequately protects life and property. 

• To ensure that the impact of weeds, pests and disease on forest ecosystem health and 
vitality is millimised and take action to reduce impacts where appropriate and practical 
within the-context of ecologically sustainable forest management. 

• To identify and mitigate external threats to forest ecosystem health and vitality. 

Operational objectives 

• To use fire in a manner that reflects site specific variations as far as resources permit. 

• To prevent as far as is practicable the introduction, spread and impact of weeds, pests and 
disease that might cause extensive damage in forests. 

5.2 Strategies 

Management strategies 
Develop a comprehensive fire management plan that achieves the forest 
management objectives. 

Refine the fire management plan by active participation in the proposed 
EPA review of fire management in the forest region and through adaptive 
management. 

Background 

For at least nine months of the year parts of the forest and associated ecosystems are dry 
enough to carry fire and there are natural and anthropogenic sources of fire to ensure that 
ignition will occur on many occasions. The decision is not whether fire should be part of 
management but the extent to which its intensity, extent and frequency (the fire regime) is or 
can be controlled to meet biodiversity objectives and protect life and property. 

Despite the complexity of the subject there is a considerable amount known on both the 
impacts of fire on forest ecosystems (Christensen and Abbott 1989) and its control and 
management (McCaw et al. 2002). Nevertheless there remain other areas · where 
understanding falls short as highlighted at the fire symposium held in April 2002. It appears 
that a picture is emerging in which fire diversity is seen as one approach to the conservation 
of biodiversity. It is also acknowledged that there has long been contention in the community 
as to the appropriate objectives for fire management in the forests. 

The current fire management policy (Departmental Policy No. 19) seeks to use planned fire to 
protect community and environmental values from damage or destruction from wildfires, and 
to achieve land management objectives, in accordance with designated land use priorities. In 
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addition the policy commits to the maintenance of a well-trained and equipped suppression 
force capable of containing several wildfires simultaneously under extreme weather 
conditions. 

Knowledge of the role of fire in sustaining biodiversity provides a dileillma for managers 
because species respond very differently. Therefore it is only possible to be highly 
prescriptive with a fire regime to sustain biodiversity if it is being implemented to favour a 
specific species over others. This will occur, for example when a threatened species requires 
specific fire management (including total protection) to ensure its survival. In all other cases it 
is apparent that to optimise the conservation of biodiversity, management should aim for a 
mosaic of fire intervals, intensities and sizes at the landscape scale. Knowledge of the 
temporal and spatial scales of fires in relation to the life histories of organisms or 
communities involved must underpin the planning of the mosaic. 

A corollary to the desire to use fire to establish and sustain habitat heterogeneity is that one of 
the key threats to biodiversity is infrequent, widespread and uniform burning, particularly 
within a fragmented landscape and under high intensity. Old-growth karri forest, for 
example, is vulnerable to high intensity fire, and fuel loads in these forests will need to be 
managed to control the risk to its maintenance. 

Fire, as a disturbance that plays a major role in driving ecosystem processes and conserving
biodiversity, cannot be separated from the risk it presents to human safety, the protection of 
property and other economic resources, and the legal structures established to regulate those 
risks. Fire management policy and implementation must adequately represent community 
values and concerns for each of these factors. 

The ability of the Department to implement the objectives of the current fire policy has been 
affected by the increasing comple4ity (hence cost) of the mosaic requiring burning or 
protection, the associated reduction in size of burn units, and increased restrictions on burning 
times associated with smoke management. There is now considerable concern among a 
section of the community that fuel loads exist and will get worse, which may lead to large, 
intense and damaging wildfires. 

The fire management policy is dated and requires review to incorporate the principles at 
Appendix 18 (that contain within them the heterogeneous mosaic sought for biodiversity 
conservation) and incorporate community expectations. The Department has conducted an 
internal review and the Government has . announced that the EPA will undertake an 
independent public review during 2002. The Department and the Conservation Commission 
will use that review to formulate a new policy and gµidelines for fire management in the 
forests. 

Potential 
threats 

1. Fire regimes inappropriate for the maintenance of health and vitality and 
biodiversity. 

2. Fire plan too complex to implement within resources available. 
3. Fire plan not able to be implemented due to restrictions on burning. 
4. Extensive areas with high fuel loads that present a high risk to life, 

biodiversity maintenance and property in the event of a wildfire. 
5. Fire suppression force inadequate in size and competency to meet 

community expectations. 
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Management 
actions 

1. Continue to undertake regular risk assessments that evaluate threats from 
fire. 

2. Develop and maintain rolling look-ahead plans of proposed fire 
management. 

3. Undertake an annual prescribed burning program that implements the fire 
management plan. 

4. Maintain a competent and adequately~resourced capacity to detect and 
suppress wildfires that meets community expectations . 

5. Participate in the planned public review of fire management and implement 
the outcomes agreed by Government into policies and guidelines . 

Management strategy 
Continually improve protocols for the management of Phytophthora 
cinnamomi and the disease caused by it. 

Background 

Disease of the vegetation and fauna is a natural part of ecosystem process and although it 
impacts on the health and vitality of some components, it is also a disturbance that provides 
opportunity for other components of biodiversity. When it operates at normal temporal and 
spatial scales it is not a threat to the health of the ecosystem. However, management may 
create conditions where a natural pathogen can cause disease on a more extensive scale. An 
example is the creation of an extensive patch of karri regeneration that becomes infested with 
Armillaria luteobubalina causing disease and subsequent death. In these cases the threat is to 
productive capacity rather than health and vitality and is addressed in that chapter of the draft 
plan. Introduced pathogens on the other hand can result in diseases that seriously impact on 
ecosystem health and vitality. 

Phytophthora cinnamomi 

In 1964, Phytophthora cinnamomi was identified as the pathogen causing a disease known as 
jarrah dieback. By this time the pathogen had been accidentally spread throughout the south-' 
west forest zone, mainly by the agency of humans moving infested soil, particularly after the 
introduction of machines into the forest after the Second World War. In 1974 an amendment 
to the Forests Act 1918 provided for the control of access in forests declared as Disease Risk 
Areas. Since then a sophisticated system of aerial photography and interpretation, impact 
mapping of uninfected sites, and disease hygiene management has significantly reduced the 
spread of the disease. 

Earlier concerns that other species of Phytophthora might cause similar extensive problems 
have proved unfounded. P. citricola and P. drechsleri are known to cause very minor damage 
to understorey flora despite their widespread distribution. Several taxa within the species 
complexes usually assigned to P. megasperma or P. cryptogea are generally restricted to 
seasonally inundated sites. Records of P. nicotianae are few and confined almost entirely to 
native plants in cultivation. 

Today Phytophthora remains a major threat to ecosystem health and vitality in the south
western and southern areas of the State, and threatens some species with extinction. The 
Commonwealth has listed P. cinnamomi as a key threatening process pursuant to tpe 
Environment Protection and Biodiversity Conservation Act. Accordingly, Environment 
Australia has developed a draft Threat Abatement Plan for dieback caused by the root-rot 
fungus (Phytophthora cinnamomi). In 1996 a State Government review of dieback 
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management (Podger et al. 1996) recommended a more focused approach by concentrating 
effort on those protectable areas that had natural features conducive to keeping them free from 
infestation in the medium to long term. The Government accepted this recommendation and 
the Department revised its policy and guidelines in 1998 to reflect it. 

Most effort into the management of Phytophthora is directed at minimising the possibility of 
human-induced new infestations associated with the use of natural resources. In areas where 
threatened flora and ecological .communities are susceptible to the disease, · short-term 
immunity can be provided by the use of phosphite, either as a foliar spray or through stem 
injection. 

As a result of a recommendation in the dieback review report (Podger et al. 1996), a Dieback 
Consultative Council (DCC) was established by the State Government to liaise with land 
managers, planners and research scientists, and to provide advice on research and 
management needs. The Dieback Consultative Council Report Phytophthora cinnamomi and 
disease caused by it - a protocol for identifying protectable areas and their priority for 
management, established a draft protocol for identifying and determining management 
priority areas considered protectable from infestation. The EPA provided advice on the 
protocol to the Minister for the Environment and Heritage (EPA 2001 ), and the Minister set 
the following conditions for its implementation: 

• the use of the protocol be confined to specific trial areas; 

• that the DCC, the Department, the Conservation Commission and the Department of 
Environmental Protection determine a process for giving effect to the EPA advice as set 
·out in Section 7 of their report. 

An Expert Working Group is reviewing the feasibility of a trial to compare the protocol and 
the past system of management. 

Management of Phytophthora is dependent on knowledge of the presence of the pathogen. 
Mapping Phytophthora presence is difficult and expensive and due to natural spread mapped 
boundaries are unreliable after three years. Because of this mapping is usually only done 
where there is a specific and immediate operational need. The Department maintains a data 
base of all mapped occurrences of Phytophthora, however, the usefulness of the data for 
wider applications is limited for the reasons given above. 

Dieback has had a high impact on the vegetation diversity and abundance on some sites. 
Rehabilitation of these sites with species resistant to the pathogen can restore lost 
productivity. Rehabilitation, however, can be expensive and adversely affect other values 
such as water production. Therefore, in many cases it may be preferable to aUow the site to 
find a new self-regulatory balance. 

Potential 1. Human activities cause new infestations of Phytophthora cinnamomi that 
threats r.esult in further loss of ecosystem health and vitality and biodiversity. 

2. New pathogens introduced resulting in a threat to some ecosystems. 
Management 1. Progressively identify areas uninfested with Phytophthora ('protectable' 
actions areas) and manage human access to them. 

2. Where assessment demonstrates it is likely to be cost effective, protect 
threatened flora, threatened ecological communities and the habitats of 
threatened fauna at risk from Phytophthora cinnamomi. 

3. The Conservation Commission and the Department will review policy on 
the management of Phytophthora taking into account the results of the trials 
or other evaluation process established following the advice of the Expert 
Working Group. 
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4. When endorsed by the State Government and where appropriate, the 
Department will incorporate the strategies in the national Threat Abatement 
Plan for dieback caused by the root-rot fungus (Phytophthora cinnamomi) 
into its management strategies. 

5. Review sites where the impact on the vegetation has been high with a view 
to setting a priority for regeneration/rehabilitation . 

6. Progressively improve and make available information on Phytophthora 
presence in the draft plan area to inform planning and operations. 

Management strategies 
Monitor the impact of weeds, pests and disease on forest ecosystem health 
and vitality and where necessary and possible control the weed, pest or 
pathogen. 

Protect forest ecosystem health and vitality, biological diversity and other 
forest values by adopting appropriate hygiene standards, monitoring and 
where necessary controlling weed, pest and pathogen infestations. 

Background 

Weeds 

Weed invasion is a major threat to natural ecosystems and the native species within them. 
Weeds threaten biological diversity by disrupting ecosystem processes and functions. The 
impacts of weeds on ecosystems include: resource competition; prevention of seedling 
recruitment; altered morphological processes, hydrological cycles and fire regimes; and 
changes in soil nutrient status, abundance and diversity of native fauna, and the genetics of 
native flora. 

Most Western Australian ecosystems are vulnerable to some extent to invasion by plant 
species and this is most evident where the natural system is disturbed and there is a source of 
weeds, such as areas close to farmland or a plantation of trees that will readily spread. 

The weed problem requires coordinated and integrated remedial action across land category, 
administrative and natural boundaries. This requires focused action at national, state and 
regional levels. Western Australia's State Weed Plan (Department of Agriculture 2001) 
recommended the establishment of a State Weed Group to coordinate effective · weed 
mitigation. The State Weed Plan provides the framework within which Government, industry 
and the community can work cooperatively in the application of resources to weed 
management in Western Australia. 

Weeds such as blackberry (Rubus spp.) are widespread throughout the river systems of the 
south-west forests and arum lily (Zantedeschia aethiopica) widely infests the tuart forests of 
the Busselton area. The scale of these infestations on land vested in the Conservation 
Commission is such that there will never be the resources to address all' infestations. 
Vigilance is necessary to ensure that emerging threats such as exotic grasses, bulbs and 
creeper species like bridal creeper (Asparagus asparagoides) do not become the problem that 
blackberry or arum lily are today. Plantations of exotic species are also a potential threat 
where the planted species is an aggressive seeder and is adapted to the environment. Pine 
species are vulnerable to fire when young and can be controlled, however, some eucalypts 
such as E. muellerana, which was interplanted with karri over a considerable area, have the 
potential to spread and survive fire and may need to be controlled. 
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The Department's (draft) Policy Statement No. 14 'Environmental Weed Management' 
guides the approach and priority setting for the control of environmental weeds in State forest 
and timber reserves and is consistent with the objectives of the State Weed Plan. The 
approach is to define the problem in terms of impacts on environmental values, develop a 
management plan to reduce impacts, implement the plan and monitor results. The starting 
point is information on weed occurrence and the threats they pose. Departmental district 
offices have records of weed infestations and electronic databases that are GIS based and 
compatible with the State inventory, Weedbase, suitable for holding the occurrence 
information, and subsequent management of the infestation, are to be developed. Priorities 
for determining action on weeds are: 
• any weed impacting pn critically endangered flora, fauna or ecological communities; 

• any weed impacting on threatened flora, fauna or ecological communities, or areas of 
high conservation value; 

• small infestations of weeds listed in the Environmental Weed Strategy for WA with an 
Environmental Weed Rating of high or moderate; 

• any weed with an Environmental Weed Rating of high or any weed impacting on values 
or activities managed by the Department (i.e. VLM, recreation, forest operations); and 

• any other weed with an Environmental Weed Rating. 

Pests 

Animals that cause damage to natural values within the draft plan area can be introduced from 
overseas, introduced from other parts of Australia, or be native animals that for some reason 
are threatening managed values. For the purposes of this draft plan, all animals, native or 
introduced, that are a threat to managed values will be referred to as pest animals. 

Management of pest animals is viewed as one of the most important strategies by which 
biodiversity conservation objectives on lands vested in the Conservation Commission can be 
achieved. , Pest animals have the potential to seriously impact natural ecosystems, through 
direct effects such as grazing and predation, habitat destruction, competition for resources or 
more generally as a vector of environmental degradation by the spread of diseases (animal or 
plant pathogens) and weeds. 

Knowledge of the extent and impact of pest animals on natural ecosystems varies between 
species. Historically the focus on pest animal management has been on species such as 
rabbits, foxes, feral cats and pigs. However, exotic invertebrates, fish, and other terrestrial and 
avian pests, and their associated threats to ecosystem function and process, are poorly 
described. The colonisation of tree hollows by feral bees. to the exclusion of native fauna is an 
example that is known to occur but is of unknown significance. 

The interrelationships between pest animals are also not well understood. The interaction of 
rabbits, foxes and cats is an example of a resource-based interaction that is important for the 
control of any one of these species. For example, management impacts on the rabbit 
population may result in changes to patterns of fox predation on native wildlife (prey 
switching); and reductions in fox populations may result in an increase in the feral cat 
population. 

The direct impact of rabbits and foxes on native fauna and flora has been adequately 
demonstrated, and management intervention strategies developed to address these impacts. 
The Department's Western Shield program has resulted in significant increases in the extent 
and population size of many of Western Australia's native fauna by controlling foxes. 

Control strategies for rabbits have been primarily focused on localised operations to protect 
vegetation communities and populations of flora species with high conservation significance. 
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Management of rabbits at landscape and whole of forest scales has been attempted by the 
application of biological control agents such as Myxomatosis and rabbit Calicivirus disease. 

The impact of feral cats on wildlife populations in the south-west of the State is poorly 
understood. Little objective information is available to guide the management interventions 
that may be necessary for feral cats and broadscale control technology is still in development. 

The situation is similar for feral pigs. Control of pig populations has been localised, sporadic 
and uncoordinated. Pig numbers are increasing, as is their geographic range across the south
west. 

Effective management actions can only be implemented through coordinated pest animal 
control across land category, administrative and natural boundaries. This will require 
integrated effort from all land managers, both private and Government, and the involvement 
of the community to minimise the potential for introduction and spread of new or existing 
pests. 

The Department's (draft) Policy Statement 'Management of Pest Animals' guides the 
approach and priority setting for reducing the impact of pest animals on land vested in the 
Conservation Commission. Management action is aimed at protecting threatened flora and 
fauna and threatened ecological communities, eradicating small or new infestations, 
containing existing pest populations, progressive eradication of established pest animals and 
protecting important habitats. These priorities will change in the event of an outbreak of an 
exotic animal disease. 

Other significant diseases or conditions 

Currently there are no other introduced pathogens that result in widespread decline in 
ecosystem health and vitality. However, a potential threat arises from the disease lmown as 
Mundulla Yellows that has been identified in the south-west. 

Mundulla Yellows is a little-lmown and only recently-described disease that has the potential 
to seriously affect a number of native plant Species, as well as revegetation plantings on farms 
and possibly some eucalypt plantations. Mundulla Yellows is a progressive, slow dieback and 
yellowing disease of many varieties of eucalypts. It has been reported in trees of all ages, and 
once symptoms appear, the affected trees die within a few years. 

The disease has been mainly detected in isolated trees outside the main forest belt and is 
thought to be caused by a virus-like agent. Research is underway throughout Australia to · 
confirm this. The situation in Western Australia is being monitored. 

Tuart (E. gomphocephala) and wandoo (E. wandoo) woodlands are currently experiencing 
decline. Decline is a term used to describe a poorly understood but widespread decline in 
health and vigour. The primary cause appears not to be a single pest or disease but may be 
related to environmental stress possibly associated with declining rainfall in recent years, 
leading to secondary attack in stressed trees by borers and fungi. A Tuart Response Group has 
been formed to address the tuart decline and the Group is considering expanding to address 
wandoo decline. 
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Potential 1. Uncontrolled weed, pest animal infestations and disease impair ecosystem 
threats health and vitality. 

.2. An unfocused and uncoordinated approach to weed and pest management 
that would result in ineffective use of resources. 

Management 1. Develop and maintain a capacity for the early detection, assessment of the 
actions risks posed to forest values and reporting of new introductions of weeds, 

pest animals and diseases. 
2. Develop and implement weed, pest animal and disease control programs 

based on the risks posed to values, and the resources available for 
implementation. 

3. Wherever possible, eradicate localised infestations before they are securely 
established. 

4. Encourage the coordinated involvement of industry, the community and 
other land managers in addressing their management. 

5. Investigate the cause of any significant decline in the health and vitality of 
vegetation and implement control measures where possible. 

Management strategy 
Ensure that only locally occurring species propagated from local seed 
sources are used in rehabilitation/regeneration areas unless there are over
riding considerations that prevent it. 

Background 

Natural regeneration of indigenous vegetation is the preferred method of regeneration or 
rehabilitation for disturbed land that is subject to this draft plan. This is a precautionary 
measure to provide the best opportunity for the regeneration of self-regulating ecosystems that 
sustain health and vitality and biodiversity. 

Where it is not possible to use natural regeneration or natural regeneration needs 
supplementing, seeding or planting will be used. Only plant species that naturally occur on 
the site should be used· and the seed sown, cutting used or seed used to grow plants should, 
wherever possible, be collected locally. For these purposes locally means within a range 
where it could be assumed the genetic base would be similar. 

Departmental Policy No. 10 addresses the rehabilitation of disturbed land. 

Potential 1. Inappropriate species in rehabilitation results in a non-sustainin~ ecosystem 
threat or a weed problem. 
Management 1. Wherever possible, use natural regeneration to restore disturbed native 
actions vegetation. 

2. Where this is not possible, wherever possible, use seed collected locally or 
plants propagated from seed collected locally. 

5.3 Key performance indicators 

Key performance indicators are being used to track the achievement of the approved plan's 
objectives and its implementation. The background to the development of key performance 
indicators is described in the 'Plan implementation' chapter under the heading key 
performance indicators. 
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Three key performance indicators have been selected to provide a broad cross-section of 
achievement of the objective related to the maintenance of ecosystem health and vitality. 

Key performance indicator 11 The risk to assets posed by wildfire. 
Performance measure The total area of State forest and timber reserves by fuel age 

class . 
Performance target( s) Average fuel age stable or declining. 
Reporting Annual. 
Response to target shortfall Investigate cause and report to the Conservation Commission . 

Key performance indicator 12 Compliance with measures to control the spread of 
Phytophthora. 

Performance measure The proportion of hygiene operations in compliance with the 
prescribed standards. 

Performance target(s) More than 95 per cent of operations sampled to be in 
compliance. 

Reporting Annual. 
Response to target shortfall Investigate cause and report to the Conservation Commission. 

Key performance indicator 13 The severity status of weeds and pests as determined by 
subjective survey. 

Performance measure List of weeds and pests and their severity status that tracks 
movements of species between severity categories. 

Performance target(s) No weed or pest to increase in severity status. 
Reporting Initially and at the mid-term review. 
Response to target shortfall Investigate cause and report to the Conservation Commission. 
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6 Soil and water 

This chapter encompasses the conservation of soil and water resources, and measures to 
protect these values. The conservation of soil and water is intimately linked to the 
conservation of biological diversity and to sustaining the productive capacity and health of 
forest ecosystems. 

The chemical, physical, and biological characteristics of aquatic systems are an excellent 
indicator of the condition of the forests around them, albeit difficult to measure. In that 
respect streams within the forest estate are the least disturbed within the south-west and the 
water quality of streams wholly contained within the forest remains largely undiminishe.d. 
This is essentially due to the fact that forest management for timber and other uses, when 
properly undertaken, is a benign land use in terms of its effect on streams compared to the 
alternative land uses agriculture, horticulture and urbanisation. 

· Nevertheless, forest disturbance activities such as mining, timber harvesting and road 
construction can be detrimental to soil and water resources if not properly controlled. For 
example, mining strips soil completely, timber harvesting may compact soils, road 
construction and maintenance can increase the sediment load in streams and thus alter in- . 
stream habitats and water quality. The extent of impact can be controlled using appropriate 
management techniques, such as the establishment of riparian iones to protect streams, 
minimising the occurrence of compactions and the use of techniques to remedy the 
consequences of compaction. On the other hand, certain types of soil disturbance are required 
for regeneration of some plant species. 

6.1 Objectives 

Whole of forest/Landscape objectives 

• To sustain soil and water resources in a manner taking account of the principles of 
ecologically sustainable forest management. 

• To ensure that timber harvesting, silvicultural and other operations do not damage the soil 
in a mamieithat could c.ompromise the conservation of biological diversity, maintenance 
of productive capacity, and forest ecosystem health and vitality. 

• To ensure that operations managed by the Department and Forest Products Commission 
sustain the quality and quantity of water necessary to support intended beneficial uses. 

Operational objectives 

• To prevent damage to soil that results in a significant loss of stored seeds/regenerative 
propagules or significant disturbance/damage to its physical or chemical properties. 

• To ensure operations managed by the Department and Forest Products Commission do 
not cause more than localised and temporary deterioration in the ecological integrity and 
water quality and quantity of flows of streams, wetlands and their associated vegetation. 
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6.2 Strategies 

Management strategies 
Preventative 
Schedule silvicultural operations that require heavy machinery, including 
timber harvesting, for times when dry soil conditions prevail, except for 
specified circumstances. 

Design and locate snig tracks to minimise the area of soil disturbance 

Control and regulate operations, including the management of 
hydrocarbons to minimise spills and to ensure that soil conservation 
objectives are met. 

Ensure that impacts on soils that arise from silvicultural treatments to 
maximise the regeneration of commercial species remain within acceptable 
limits. 

Review and implement guidelines that protect soil structure and the 
surface seed store, including through limiting operations that require 
heavy machinery to times when dry soil conditions prevail, except for 
specified circumstances, and minimising roading requirements. 

Rehabilitation 
Undertake any soil rehabilitation or vegetation regeneration work on 
heavily used areas like snig tracks and landings as soon as possible after 
the completion of the operation to maximise the chance of regeneration 
from stored seed/propagules. 

Background 

Soils, and the organic matter they contain, provide the physical, chemical and biological 
foundation necessary to support plant life and sustain ecological processes. Soils provide the 
basis for the growth potential ·of native plants and consequently the habitats necessary for 
native fauna. For example, soils store and regulate the supply of nutrients and water essential 
for plant growth and development. Soils contain micro-organisms which regulate the supply 
of nutrients essential for the maintenance of healthy ecosystems, and make positive 
contributions to global carbon cycles. 

Erosion, compaction and salinity impact adversely on soil fertility, and ecosystem and 
hydrologic processes. Disturbance to vegetation from mining, roading, timber harvesting, 
wildfires and grazing can cause soil erosion and result in lower soil fertility and increased 
sediment delivery to streams and rivers. Even incremental losses of soil are important and the 
risk should be minimised by the application of best practice operating standards in codes of 
practice and guidelines. Significant changes in soil bulk density are broad measures of the 
soil's physical properties important for fertility and hydrological processes. Soil-bound 
organic matter and above-ground debris are important to soil fertility in that they contribute to 
the physical, chemical and biological properties of soil. 
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The impact of machinery on the physical characteristics of soils is immediate and generally 
obvious albeit still difficult to quantify. The impact is a function of the soil type, its moisture 
content and the loading pressure, duration and frequency. Timber harvesting is the most 
extensive operation that has the potential to affect the physical structure of soils. Within the 
jarrah forest approximately 30 per cent of the area subject to harvesting will show visible 
signs of disturbance during timber harvesting. However, (Whitford 2001) found that less than 
16 per cent of the area exceeded the threshold (20 per cent increase) proposed by (Rab 1999) 
for the Montreal Indicator of soil compaction. Soil disturbance and consequent compaction in 
mature ·karri forest timber harvesting can be considerably higher because of the heavier log 
loads and the often higher soil moisture conditions. 

Physical disturbance of soil during jarrah harvesting operations has been found to 
significantly reduce the abundance of native plants (Burrows et al. 2002). The return to pre
harvest abundance was considered to be unlikely in the medium term. While the 'ecological 
significance is uncertain it is clear that minimising soil disturbance to sustain the soil-stored 
regenerative potential is highly desirable from a biodiversity point of view. 

Unlike the physical effects on soil from disturbance, the effect on chemical properties is 
subtle, long term and poorly understood. For example, fire regimes can affect nitrogen 
balance and nitrogen availability (Raison et al. 1993), however, Hingston et al. (1988) could 
find no conclusive evidence of a deterioration of the jarrah forest ecosystem due to changes in 
nutrient cycling associated with prescribed burning. While adverse impacts on the physical 
problems of soils can be addressed in day-to-day management, the impact on chemical 
properties requires long-term research and monitoring to detect changes and identify causes. 

Controlling disturbance 

The physical impact on soils in timber harvesting can be managed through appropriate 
machinery use, snig-track layout, timing operations to avoid high soil moisture and physically 
protecting soils with vegetative matting. Of these, the most useful soil conservation strategies 
are to avoid timber harvesting during periods when soils are wet and susceptible to damage 
and to plan operations to minimise vehicle passes. To achieve dry soil only harvesting it is 
necessary to establish stockpiles of logs, preferably at the mill but sometimes in the bush. 

Guidelines for the protection of soil during timber harvesting operations are contained in the 
Manual of Management Guidelines for Timber Harvesting in Western Australia. The 
guidelines also include erosion control measures. 

Monitoring soil compaction during operations is required to ensure damage does not exceed 
limits prescribed in guidelines. Bulk density measurements are time consuming and costly to 
collect, while visual classification provides a simple and reasonably accurate means of 
efficiently identifying the intensity and extent of soil disturbance (Whitford 2001). 

Where soil values are threatened, through mining and basic raw material extraction, the 
Mining Act requires the removal of topsoil and overburden prior to the mining operation, 
followed by its replacement when rehabilitation commences. Mining companies have their 
own codes of practice for soil conservation. 

Where compaction is significant (major snig tracks and landings) guidelines require 
rehabilitation by ripping to decrease bulk density. Rehabilitation is more effective when 
undertaken as soon as possible after the damage, is under dry soil conditions and uses 
appropriate ripping technology. 
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The management of soils aims to reduce the impact from physical, chemical and biological 
degradation, and therefore sustain biological diversity, productivity, hydrologic systems and 
ecosystem function. Where soils are damaged rehabilitation will be undertaken .. 

Potential 
threats 

Management 
actions 

1: Compaction of soils that led to a loss. of biodiversity due to an inhibition of 
vegetation regeneration .and development 

2.. Failure to comply with guidelines that resulted in unacceptable soil damage. 
3.· Disturbance.to vegetation and soil that.led to accelerated .erosion. 
4. Damaged soil that was not rehabilitated resulting in a long-term lo.ss of 

productivity. 
5. The mitrient status of soils unknowingly diminished through management 

activities. , . 
1. Evaluate all proposed management activities for the risk they pose to soil 

physical properties. Prevent or prescribe controls to them that contain 
damage to levels specified in guidelines. 

2. Periodically review and enhance to best practice, guidelines designed to 
control operations to protect soil values .. 

3. Ensure soil damaged during operations is appropriately rehabilitated at the 
cost of the proponent of the operation. , · 

4. Review soil erosion risks following planned and unplanned disturbance to 
vegetation and soil and mitigate risks where necessary. . . 

5. Investigate the development of a soil hazard assessment system: to. help 
planning to sustain soil values. 

Management strategy 
Ensure stream water quality and flows are protected through appropriate 
soil c:<>nservation.prescriptions and stream buffering.· . · · 

Backgro.und 

Streams are an important component of th~· biological diversity of the .forest because of the 
aquatic biota.and the fringing vegetat~on and habitats they provide. They are alsohnportant 
a~ an economic source of water for domestic, agricultural and industrial uses .a~d 'as a 
' . : ' . . - '. ' .. ' .... ·-· '' . . ,./ 

recreational resource. 

Most of the .undisturbed .freshw~ter habitaJs in the. south-wes.t are ,potential :r;efuges .for 
reliCtual aquati~. species 111any ofwhich have l).Ot be.en ~Ut:Yeyed .. Therefore, it is cc)nsidered 
they ~hould all have management syste111s, that emphll;size rigorous protection of biodiversity 
and maintenan~e of ecosy~tem,functi()Il (Jiorw,itz et a{ 1997). . . . . . '· . 

The incn:11sjng d~mand. for.high quality water and the potentiaJ. ~or reduced ~upply resulting 
from continued declining rainfall will. require .management to ensure .mainten,ance of water 
proqucti~n ~nd of risks to water qualify from potentiaUy co~flicting act~viti~s. The Water.and 
Rivers Commission has published. a number. of. poliyies,. guidelipes ·and. \}'ater quality 
protection notes that provide guidance on water quality protection. 

L<;Jgfs/ative responsibilitie,s 
. : . . ,· ·;... . ..,. . . . ... ·: .· . . .... ·, . . . .... : .. . 

. Map 4 shows areas of dual responsibility in State forest and timber .reserves between the 
Conservation Commission and the Department on the one hand, and the.water Corporatlon 6r 
the Water and Rivers Commission on the other. The management of drinking water sources is 
the responsibility of the Water and Rivers Commission. However, the Department and the 
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Water Corporation provide the day-to-day management of the metropolitan and some country 
catchments where dual responsibility occurs. 

Legislation administered by the Water and Rivers Commission provides for the control of 
potentially-polluting activities and regulates land use to ensure that raw water quality is 
sustained at a high standard. These responsibilities apply to catchment areas and water 
reserves, and underground water pollution control areas. Catchment areas are established to 
protect the quality of surface water sources used for public drinking water supply. Water 
reserves are established to protect the quality of future surface water sources. 

Water quality 

Degradation of surface and groundwater quality by salinity is a risk for water quality for 
aquatic ecosystems and for human use, particularly in the intermediate (900-1,100 mm/year) 
and low (less than 900 mm/year)rainfall zones.of the draft plan area. Stream salinity occurs 
when water tables rise through soil-stored salt, and intersect the ground surface, bringing salt 
to streams. The major cause of these groundwater rises is reduced water use from 
transpiration, when native perennial vegetation is cleared and replaced with annual 
agricultural crops. Where evapotranspiration levels are restored quickly by regenerating 
native vegetation, the risk of increasing stream salinity is low (Borg et al. 1988). 

Because the degrading impacts and consequences of salinity on surface and groundwater 
quality are significant, timber-harvesting activities are conducted with a high degree of 
sensitivity to salinity management. Recognition of this potential impact was reflected in 
Ministerial Conditions 12 and 16 on the Forest Management Plan 1994-2003 whereby timber 
harvesting was to be more precautionary in the intermediate and low rainfall zones and high 
salt risk areas. Salinity is managed during timber harvesting by the retention of enough 
vegetation cover to prevent water tables from rising and salt in the soil and groundwater, does 
not significantly contribute to stream flow. This is achieved by sustaining sufficient basal area 
on harvested areas and provision of buffers around all streams. The specifications are detailed 
in Appendix 3. 

The drying trend experienced in the south-west over the past 30 years continues to shift the 
location of the isohyet lines that determine the high, intermediate and low rainfall zones used 
to differentiate management practices for salinity. However, management does not need to 
reflect the changing isohyet lines as they are only a coarse correlation with the important 
variables of soil stored salt and depth to water table. Soil-stored salt is insensitive to rainfall 
fluctuations except over the very long term and depth to water table is declining making the 
existing boundary of the intermediate rainfall zone more precautionary than it was in the past. 

Because salinity management measures are based on past silvicultural practice, research is 
currently in progress to evaluate the hydrological response to timber harvesting in the 
intermediate rainfall zone using the current silvicultural practices. Timber harvesting of the 
trial catchments has taken place but results will not be available until groundwater levels have 
peaked and subsequently declined. This will be mid-term of the approved plan. 

Turbid run-off from roads and other soil-moving operations such as mining and timber 
harvesting in hardwood and softwood forests and contamination from petroleum products, 
fertilisers, herbicides, pesticides and human waste have the potential to reduce water quality if 
adequate controls are not in place. Management systems use a defence in depth approach to 
protect water quality. This approach entails limiting access by pollution sources to sensitive 
areas of the catchment, controlling operations to minimise potential problems for water 
quality, containing contaminants in engineered traps and filtering overland flow through 
stream side vegetative barriers. The Department works with the Water and Rivers 
Commission, the Water Corporation and industries active in the forests in the ongoing 
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improvement of each of the defensive measures. In particular, some softwood forests are 
established in Public Drinking Water Source Areas with no retained native vegetation on the 
streamline. Special care is needed in these areas to prevent loss of w:ater quality when 
harvesting and replanting are undertaken. 

In that regard the Water and Rivers Commission has reviewed the efficacy of the current 
stream and river reserve system, as an appropriate water quality protection strategy (Water 
and Rivers Commission 2001). Responses and proposed actions to each of the 23 
recommendations of the report are provided in Appendix 19. Implementation of the proposed 
actions will be through the review of existing guidelines within the first year of the approved 
plan and the undertaking of trials to be completed within the first five years of the plan. The 
field trials are to evaluate the possibility of zoning streams based on their association with 
sensitive water values and varying stream buffer width by zone. The outcomes will form part 
of the mid-term review of the plan and any water quality gains will be assessed in relation to 
the biodiversity and visual amenity values of the stream buffers. 
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Water quality 

Declining rainfall in the south-west region has resulted in water yield reductions over the past 
20 years. Average river flows of 300 gigalitres per annum into Perth dams since 1911 have 
reduced by 20 per cent during the past 20 years (CSIRO 2001). Streamflows to Perth 
metropolitan dams have halved from the period 1911-1974- to 1975-2001. While water 
authorities are reducing per capita water usage through demand management, population 
growth means more water sources are needed into the future. Options the water authorities 
can consider to increase supply that will have an impact on the management of forests for 
other values include increasing the capacity of existing dam~, constructing more dams, 
increasing catchment water yield by forest thinning, and reducing water use by vegetation 
associated with groundwater sources. 

The volume of water available for harvest depends on the amount used by the vegetation and 
the resultant stream flow in catchment areas. Reductions in forest canopy as a result of 
mining, timber harvesting and disease such as jarrah dieback caused by Phytophthora 
cinnamomi all increase streamflows, by reducing interception and evapotranspiration from 
forest canopies (Shea et al. 1975; Batini et al. 1980; Stoneman et al. 1987; Borg et al. 1987a, 
1987b, 1988). 

Much of the northern jarrah forest comprises regrowth stands resulting from past timber 
harvesting. Jarrah is a high water user and thinning of the regrowth has been suggested as an 
economically attractive strategy for increasing streamflow into water supply dams in the 
northemjarrah forest (Schofield et al. 1987). 

This approach requires careful analysis by the Water and Rivers Commission and Water 
Corporation, of the water supply benefits against the cost of implementation. The 
environmental implications and the economic and logistical issues of dealing with the wood 
products derived from the thinning would also need to be evaluated. The Department will 
work with the water authorities to assess the implications of any proposal should they seek to 
pursue this option. 

Potential 
threats 

Management 
Actions 

1. Poor road location and maintenance that resulted in turbid run off. 
2. Poor erosion control in operations that resulted in stream turbidity. 
3. Saline groundwater that contributed significantly to streamflow as a result 

of timber harvesting. 
4. Human activity that resulted in bacterial contamination of streams. 
5. Bc:ilance between water quality and quantity focused only on quality. 
6. High density of trees that restricted water available for harvest. 
1. Establish informal reserves on all streams to the standard prescribed in the 

draft plan (Appendix 3) and code of practice and provide guidelines on their 
protection and management. 

2. Protect the integrity of informal reserves and the catchment through the use 
of guidelines of best practice management for the maintenance of water 
quality in all operations. 

3. Incorporate appropriate standards for the retention of tree cover in 
silvicultural guidelines to control potentially saline ground water. 

4. Review and manage access and activities on Public Drinking Water Source 
Areas to meet water quality guidelines. 

5. Cooperate with water authorities where they seek to enhance water yield, 
subject to maintenance of other ecologically sustainable forest management 
values. · 

6. Undertake trials on buffer definition and width as recommended by the 
Water and Rivers Commission (Appendix 19). 
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6.3 Key performance indicators 

Key performance indicators are being used to track the achievement of the approved plan's 
objectives and its implementation. The background to the development of key performance 
indicators is described in the 'Plan implementation' chapter under the heading key 
performance indicators. 

Four key indicators have been selected to provide a broad cross-section of achievement of the 
objective related to the maintenance of soil and water. 

Key performance indicator 14 The annual flow weighted mean salinity and the trend for 
streams in fully-forested catchments. 

Performance measure The annual flow weighted mean salinity and the trends for 
gauging stations on the following rivers:* 
Mitchell River (603005) 
Weld River (606002), (606195) 
Shannon River (606185) 
Barlee Brook (608151) 
Carey Brook ( 608002) 
Margaret River North ( 61008) 
Harvey River (613002) 
Tallanalla Creek (613005) 
Falls Brook (613008) 
South Dandalup (614043), (614007) 
Little Dandalup (614017) 
Wilson Brook (614021) 
North Dandalup River (614036) 
* Some of these gauging stations have been shut down. Reporting on 

the indicator will be dependent on water authorities maintaining 
gauf!ing stations and suvvlyinf!. analysed data at appropriate times. 

Performance target(s) All streams to remain fresh (less than 500mg/litre TSS). 
Salinity trends to be neutral. 

Reporting Every five years. 
Response to target shortfall Investigate cause in report to Conservation Commission, 

particularly with respect to climate and disturbance in the 
catchment. 

Key performance indicator 15 The implementation of operational measures designed to protect 
water and soil. 

Performance measure The extent of compliance with measures in silvicultural and 
operational guidelines designed to protect soil and water values. 

Performance target( s) 85 per cent of sampled areas to be in compliance. 
Reporting Annual. 
Response to target shortfall Investigate cause and report to the Conservation Commission. 
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Key performance indicator 16 Percent of stream kilometres in catchments in which stream flow 
and timing has significantly deviated from the historic range of 
variation. 

Performance measure The length of streams inundated by impoundments or dams. 
The length of forested streams below impoundments. 
The length of streams above impoundments. 

Perforrhance target( s) Increase in streams impacted by impoundments limited to public 
water supply needs. 

Reporting Mid term. 
Response to target shortfall Investigate cause and report to the Conservation Commission. 

Key performance indicator 17 Per cent of water bodies (e.g. stream kilometres, lake hectares) 
with significant variance of biological diversity from the historic 
range of variability. 

Performance measure The diversity of aquatic macro-invertebrate fauna at a selected 
number of monitoring sites. 

Performance target( s) No sites with fauna significantly different from the reference 
condition. 

Reporting Mid term. 
Response to target shortfall Investigate cause and report to Conservation Commission. 
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7 Global carbon cycles 

Living matter has a significant influence on the chemical composition of the atmosphere. 
Vegetation withdraws carbon dioxide from the atmosphere and then stores it through the 
process 0f photosynthesis. Carbon dioxide is returned to the atmosphere by the respiration of 
vegetation, the decay of organic matter in soils and litter, and through disturbances related to 
fire and harvesting of the biomass. Methane may also be emitted when organic matter 
decomposes. The interchange between organic matter and the atmosphere is large; 
approximately a seventh of the total atmospheric carbon dioxide passes into vegetation each 
year. 

Forests have an important role in global carbon cycles, both as sinks and sources of c~rboti. 
Carbon stocks in forests include biomass (litter, woody debris, roots, dry standing stems), soil 
carbon pools, and forest products. The temperate forests of Australia are estimated to contain 
51 gigatonnes of carbon of which 65 per cent (33 gigatonnes) is soil carbon stock (Food and 
Agriculture Organisation 2001). 

Natural disturbances also affect the carbon cycle and these disturbances are the major cause of 
carbon fluxes in these forests. Wildfire and damage from insects, diseases and storms may 
play a large role in the carbon cycling in forests. Forest management practices may either 
increase or decrease these effects. 

There are natural fluctuations of carbon stocks in forests over time. However, over the past 
150 years atmospheric concentrations of carbon dioxide have increased from about 285 parts 
per million (ppm) to 386 ppm, about a half of which has resulted from land-use change, 
predominantly changes from forest ecosystems to agricultural, urban or other land uses 
(Intergovernmental Panel on Climate Change 2000). 

Changes to atmospheric chemistry at this scale are reported to have resulted in small but 
measurable climate changes already (Intergovernmental Panel on Climate Change 2001). 
Global climate model simulations of climate regimes under elevated carbon dioxide 
concentrations' suggest that the south-west of Western Australia will experience up to 60 
percent less rainfall and up to 5°C higher average ambient temperatures in the coming 70 
years (CSIRO 2001). Computer simulations of this type are subject to large degrees of 
uncertainty, and further and better modelling may reveal more conservative projections. 
However, the current dry spell corresponds with the climate changes projected in global 
climate models for the State's southwest. While all or part of the changes experienced in the 
south-west in the recent past may be due to a number of different climate influences, part of it 
could be an early expression of climate change resulting from human influence on climate 
through the enhanced greenhouse effect (Indian Ocean Climate Initiative 2001). 

Whatever the cause of the recently-experienced drying trend, it is large enough to require two 
types of adaptation of forest management objectives and practices: 

• to limit the contribution of forest management to higher atmospheric carbon dioxide 
concentrations; and 

• to consider the likely impact of predicted climate change on the components of 
biodiversity and adopt management strategies that, where possible, ameliorate the 
impact. 

I based on a business as usual outcome of a further doubling of carbon dioxide concentrations to 740ppm by 2070 
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7. 1 Objectives 

Whole of forest objectives 

• To sustain the forest's contribution to global carbon cycles in a manner taking account of 
the principles of ecologically sustainable forest management. 

• To sustain or increase the net carbon sink of the forests. 

• To ameliorate where possible, the predicted effects of climate change. 

7.2 Strategies 

Management strategy 
Incorporate carbon management considerations into management planning 
and guidelines. 

Background 

Carbon management objectives .can be incorporated into forest management guidelines to: 
increase carbon accumulation in forests or conserve existing forest carbon pools. Promotion 
of the use of forest products as substitutes for greenhouse-intensive products is another way 
to sustain forests contribution to global carbon cycles (Kirschbaum 2002). However, such 
activities are outside the role of the Conservation Commission and the scope of this plan. 

Increase carbon accumulation in forests by reforesting cleared land, rehabilitating degraded 
land and improving the growth rates of standing vegetation. 

• Reforestation within the area of the draft plan will be limited, as there is little cleared land 
vested in the Conservation Commission. The Forest Products Commission is pursuing 
this strategy on cleared private land that is mainly outside the draft plan area. 

• Rehabilitation following disturbance of the forest vegetation through mining or other 
activities is actively pursued to sustain biodiversity and the production of forest products. 
The rehabilitation of land degraded by Phytophthora cinnamomi presents an opportunity 
to increase carbon storage in the forest. However, this remains a challenge for biological 
and financial reasons. 

• Forest in the mature and senescent stages of growth is at its maximum carbon storage 
potential and is no longer accumulating· any carbon. Silvicultural management of forests 
in younger stages of growth, such as thinning, generally redistributes carbon 
accumulation onto fewer trees rather than increasing overall carbon accumulation. 
Fertilisation can increase the rate of carbon gain. However, the impacts of fertilisation Qn 
biodiversity and on subsequent fluxes of nitrous oxides, which are also greenhouse gases, 
are unknown. 

Conserve the carbon already fixed in existing sin~s by avoiding the conversion of forests 
to other land uses and sustaining the forest's total biomass over time. 

• Deforestation causes the major loss of carbon from forest carbon pools. Allowing no 
further State forest and timber reserves to be alienated and converted to agriculture or 
other uses will avoid this factor. 

• Forest ecosystems and plantations in Australia are currently absorbing more carbon than 
· they are emitting (Australian Greenhouse Office 1999). This is likely to be due both to 
regrowth in harvested native forest ecosystems and the growth of plantations. 
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• Where harvested forest materials are used for long-lived products such as housing, and 
the forest regrows to replace the harvested plants, the total forest and forest product 
carbon pool with increase over time and may exceed the total stored in a mature forest 
(Resource Assessment Commission 1992 Appendix K). 

Several management factors can affect the amount of carbon that will be maintained in sinks 
on State forest and timber reserves subject to timber production (Sampson and Scholes 2000): 

• Quantity removed and timing: carbon stocks can be modified through harvesting practices 
such as the volume of timber extracted, the rotation length and thinning regimes and the 
use to which the product is applied. 

• Low-impact practices: Reducing the disturbance of soil and remaining vegetation during 
harvesting will conserve soil carbon and the productive capacity and sequestration 
potential of the site. 

• Regeneration: effective regeneration of areas where biomass has been· removed on a 
temporary basis, such as through timber harvesting, or on a permanent basis, such as 
through conversion to other land uses, can sustain the pool of stored carbon. 

• Fire management: fire is assumed to be .carbon-neutral over the growth - harvest cycle of 
trees (Australian Greenhous'e Office 2000). However, while trees absorb carbon dioxide 
and soils absorb nitrogen gases, carbon dioxide, methane and nitrous oxide are released in 
planned burning and in wildfires. This gas exchange is likely to yield a net greenhouse 
impact from fires in south-west forests. Thus, from a forest management perspective, the 
fact that the south-west forests are predominantly natural systems results in fire 
management being concerned with the timing, intensity and form of carbon release rather 
than with the erosion of a long-term natural carbon sink. In addition, because fire is a 
natural part of the ecosystem in certain conditions, fire is intimately connected to 
regeneration and forest health, both of which promote the sequestration of carbon from 
carbon dioxide released by the fire. Fire frequency is related to the amount of stored 
carbon in the surface soil layer. There is a general increase in carbon content of soil with 
decreasing fire frequency. 

• Pest and disease management: since carbon dioxide is absorbed through photosynthesis, 
it is important to keep pests and pathogens within tolerable levels to sustain vegetative 
cover. In the south-west forests pests such as the jarrah leaf miner, gum leaf skeletoniser 
and the tuart borer have caused infestations at a scale that have reduced growth and 
carbon sequestration. The greenhouse implications of these outbreaks have not been 
quantified and no broadscale environmentally-acceptable control has been found to be 
effective. The disease caused by Phytophthora cinnamomi has undoubtedly resulted in 
losses from the forest carbon pool and measures are in place to limit its spread for 
biodiversity conservation reasons. 

Summary 

Native forest carbon sinks can be increased or sustained by: 

• reforesting cleared areas in forest reserves; 

• rehabilitating degraded forest areas; 

• restricting the conversion of forest areas to agriculture or other uses; 

• employing low impact forest harvesting practices to protect vegetation and soil carbon; 
and 

• undertaking research to establish the relative greenhouse emissions from differing fire 
management options. 
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Potential 
threats 

Management 
actions 

1. Soil carbon pools reduced through poor soil management during operations. 
2. Regeneration inadequate to replace the carbon removed in timber harvesting 

over time. 
3. Long-term declining forest health that resulted in reduced carbon pool. 
4~ Poor regeneration following open-cut mining. 
1. Ensure all harvested forest is regenerated to the standard prescribed in 

guidelines. ' 
2. Rehabilitate degraded areas of forest where appropriate to a standard that 

meets the designated long-term land use. 
3. Institute measures to control soil disturbance to acceptable levels defined in 

guidelines (see Soil and water criterion) 
4. Develop completion criteria for mining and basic raw material extraction 

rehabilitation. 
5. Institute measures to sustain the health and vitality of the forests (see 

'Ecosystem health and vitality' chapter). 
6. Include forest i.ssues in the ongoing development of Departmental 

greenhouse gas position and policy on emissions, sequestration, and 
bioenergy. 

Management strategy 
Incorporate the best available scenarios of likely future climate into 
management planning. 

Background 

Climate and climate change have been major factors driving the development of Western 
Australia's high biological diversity, by isolating much of the State from biota originating in 
other parts of the world and by subjecting the indigenous biota to changing conditions to 
which they have adapted and evolved. 

Climate variability has recently surfaced as a potentially significant effect on productive 
capacity as south-western Australia experiences a sustained and substantial shift to drier 
conditions. The change has been marked by an absence of wet winters, less rain days and less 
rain on extreme rain days. There is now evidence that this shift is not simply a random 
occurrence but is driven by some changes in atmospheric circulation and climatic 
relationships. 

Any region with increased temperatures and reduced rainfall will experience reductions in soil 
moisture that will constrain plant growth and increase the likelihood of wildfires. Large 
outbreaks of fire may lead to losses in vegetative cover and soil carbon. Temperature and 
rainfall also affect productive capacity through their influence on the photosynthetic ability of 
plants. 

Biodiversity conservation - Changes in species patterns will result from the change in 
environmental conditions induced by a change in climate. Because some indigenous biota are 
now restricted to narrow ranges, climate change is an important threatening process affecting 
their survival. The development of a comprehensive, adequate and representative 
conservation reserve system provides an important base from which to manage any adverse 
impacts on the biota from climate change. Sustaining linkages in fragmented landscapes such 
as the Wheatbelt 1s another useful strategy that provides opportunities for plants and animals 
to move as they track their climatic requirements. In a largely intact landscape like the south
west forests, retaining a level of habitat connectivity is an equivalent strategy. This is 
accomplished through the network of stream zones and retention of mature forest elements. 
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Productive capacity - There may be rises or falls depending on the species. Increasing carbon 
dioxide will assist plant growth as will an increase in summer rain in parts. However, a 
decrease in overall rainfall will shorten the growing season for many plants and lead to 
reduced biomass production. Declining rainfall and its effect on tree growth will not impact 
on the sustained yield determined for this plan but will be monitored through periodic 
inventory and growth plot monitoring. 

Ecosystetn health and vitality - Climate change presents a very complex situation for forest 
health. Existing rainfall decline appears to be a factor in the reduced health of tuart and 
wandoo forest. However, any increase in summer rain would exacerbate the impact of the 
plant pathogen Phytophthora cinnamomi. Increased drought could extend the fire season and 
see the forest subject to more fires. However, there is evidence now that the fire pattern in 
most of the forest has significantly decreased· from its historical frequency, consequently an 
increase in frequency may not be deleterious in the long term. 

Soil and water - Stream flow in the forest will decline as rainfall declines and this will 
threaten flora and fauna associated with streams and wetlands. The protection of stream 
zones, as centres of biological activity will be of increased significance. Effects on soil will' 
largely be on its chemical and biological features. Soil carbon and nutrient cycling may be 
affected by changes in vegetation associations and fire regimes. 

Natural and cultural heritage - Natural heritage, because it is based on the same values as 
those important for the conservation of biodiversity, has the potential to be similarly affected. 
Measures to ameliorate the impact on biodiversity will apply to natural heritage. 

Socio-economic benefits - Social benefits based on the use of biomass will be affected to the 
extent that the biomass production is affected. 

On current knowledge of the likely magnitude and result of changes to climate from increases 
in atmospheric levels of greenhouse gases, it is considered the draft plan strategies encompass 
the broad precautionary actions possible. 

While the impact of climate change on biological diversity and productive capacity will not 
be significant in the 10-year life of the new forest management plan, it is important that it be 
monitored and its impact on productive capacity, biological diversity, hydrology and 
ecosystem health be considered in ongoing strategic planning. 

Potential 1. Climate change that resulted in changes to the standing biomass, species 
threats representation, environmental processes and growth rates of forest 

ecosystems. 
2. Climate change scenarios not adequately defined to consider their likely 

impact on forest values. 
Management 1. Investigate the likely impacts of climate change scenarios on forest values, 
actions iricluding the role of forest ecosystems in the carbon cycle. 

2. Maintain contact and, where appropriate, collaborate with external groups 
undertaking research and modeling with regard to climate change to develop 
better climate change scenarios. 
Incorporate climate-modeling results in future planning for the management 
of State forest and timber reserves. 
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7.3 Key performance indicators 

Key performance indicators are being used to track the achievement of the approved plan's 
objectives and its implementation. The background to the development of key performance 
indicators is described in the 'Plan implementation' chapter under the heading key 
performance indicators . 

No key indicators have been selected for this criterion. 
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8 Natural and cultural heritage 

Heritage comprises the things we value and want to keep as a community and as a culture. 
This concept can be applied to natural and cultural environments. Therefore heritage in forests 
includes both cultural, i.e. those aspects associated with human association with the forest, 
and natural values related to the biophysical expression of forests. 

Indigenous perceptions of the forest see no separation between natural and cultural values. 
Our Australian 'bush' heritage and ethos celebrates this traditional cultural perception of 
Australians. Current trends in community values regarding native vegetation in general and 
forests in particular are indicative of a reassertion of their cultural heritage value beyond their 
natural components, scientific attributes and ecological processes. Our cultural heritage 
embraces the cultural values of all Australian peoples, whether they be indigenous, the early 
colonists or subsequent migrants. 

Western Australian legislation separates the treatment of heritage into Aboriginal (Aboriginal 
Heritage Act), and places, buildings and sites associated with post-colonisation habitation 
(Heritage of Western Australia Act), whereas the Commonwealth Australian Heritage 
Commission Act recognises Aboriginal, non-Aboriginal and natural heritage in the same 
legislation. 

8.1 Objectives 

Whole of forest/ Landscape objectives 

• To protect natural and cultural heritage values in a manner taking account of the 
principles of ecologically sustainable forest management. 

• To ensure that places on land vested in the Conservation Commission with natural and 
cultural heritage values are identified, recorded, assessed and managed according to best 
practice. 

Operational objectives 

• To develop procedures that ensure that the presence and management of natural and 
cultural heritage places are considered prior to an operation taking place. 

• To work with traditional custodians and other people with speci11l knowledge on the 
interpretation, protection and management of their cultural heritage. 

8.2 Strategies 

Management strategies 
Protect and manage significant Aboriginal cultural heritage jointly with 

· Aboriginal people. 

Work with Aboriginal people and other people with special knowledge to 
interpret their cultural heritage places and values. 
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Background 

Aboriginal society has existed in various forms in Western Australia for at least 40,000 years 
(Gibbs 1996). The cultural heritage of the Nyoongar people, who are the traditional 
inhabitants of the south-west of Western Australia, reflects a society that developed a 
complex yet subtle relationship with their country. Ethnographic and archaeological evidence 
attests to the dynamic relationship between the Nyoongar people, the biota and landscapes of 
their country. 

Aboriginal cultural heritage encompasses laws and practices, connection to lands and waters 
and traditional ecological lmowledge of the land and its biodiversity. This interconnectedness 
is explained through traditional laws and customs, creation stories, songs, and other cultural 
practices transferred through generations to explain Aboriginal people's connection, world 
view and lmowiedge of country. 

In this era of reconciliation between indigenous and non-indigenous people, it is recognised 
that the Nyoongars are among the most dispossessed of indigenous people of Australia. Their 
country has been dramatically altered and vast changes in the biodiversity and the landscapes 
have occurred to enable the growth and development of contemporary society. 

Aboriginal cultural heritage involves both the archaeological record left by Aboriginal people, 
areas of mythological or ceremonial importance, places where historical events took place, 
and the ongoing physical and spiritual involvement of the people with the land. It is important 
that Nyoongar heritage is aclmowledged and conserved as it provides Nyoongars with an 
essential emotional and spiritual link to their cultural traditions and practices. Moreover, it is 
recognised that many heritage places are still used today and provide a means of maintaining 
their culture. The protection of Aboriginal heritage is therefore a matter of protecting 
Aboriginal cultural identity, and facilitating access to the land. 

The Aboriginal Heritage Act makes provision for the creation and maintenance of an 
Aboriginal Site Register of places and objects customarily used by Aboriginal people and for 
the protection of those sites. Furthermore, the Act protects and preserves all Aboriginal 
heritage regardless of whether the sites or objects are recorded or otherwise lmown. 

The Native Title Act 1993 also obliges the Department and the Forest Products Commission 
to notify native title claimants and their State representative body of what the Act defines as 
'future acts' (including 'public works', such as roading associated with timber harvesting) 
proposed in an area under native title claim and provide them with the opportunity to 
comment on the proposed public work. 

The Department and the Forest Products Commission have access to an electronic record of 
registered sites in the draft plan area and it is used to identify whether operations will impact 
on lmown sites. A procedure 'Interim guidelines for Aboriginal Heritage assessment prior to 
harvesting on State forest' sets out the process. These guidelines are to be reviewed by the 
Department, the Forest Products Commission, the Department of Indigenous Affairs, the 
South-West Aboriginal Land and Sea Council and the native title claimants. 

The Aboriginal Site Register is not a comprehensive listing of all sites. In order to comply 
with the Aboriginal Heritage Act, Departmental and Forest Products Commission staff are 
required, prior to conducting operations, to assess the likelihood of the presence of non
registered sites in consultation with native title claimants and other Nyoongar groups and 
individuals with rights, interests and lmowledge of the area. In close consultation with these 
groups, archeological and ethnographic field surveys may be undertaken prior to operations in 
order to identify and avoid sites. In the event that sites cannot be avoided, the Department 
and/or the Forest Products Commission will make the necessary applications under section 18 
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of the Aboriginal Heritage Act to seek Ministerial permission to disturb a site with a 
development. 

It is expected that over time, much of the area of State forest will be progressively assessed 
for archeological and ethnographic importance. The Conservation Commission and the 
Department will investigate ways of developing this assessment program. 

Close consultation with local communities and the Department of fudigenous Affairs will be 
maintained. Nyoongar people also seek appropriate access to parks, forests and reserves for a 
full range of spiritual, cultural and recreational purposes. The Department's draft policy 
statement 'Aboriginal involvement in nature conservation and land management' (2000) sets 
out the intent in the management of Aboriginal cultural heritage, and provides a policy 
framework within which native title claims can be negotiated and indigenous land-use 
agreements developed. 

Potential 
threats 

Management 
actions 

1. Unidentified sites inadvertently damaged. 
2. Registered site damaged because of inadequate procedures or inadequate 

application of procedures. 
3. Incorrect interpretation of Aboriginal heritage that resulted from lack of 

consultation with Aboriginal groups. 
1. Seek an amendment to the CLM Act and inclusion in the new biodiversity 

conservation legislation, provision for the undertaking of Aboriginal 
traditional and cultural activities. 

2. Establish an Aboriginal heritage policy approach that: 
• facilitates timely resolution of native title claims; 
• enables Aboriginal people to continue to practice Aboriginal law and 

culture; 
• enables Aboriginal people to exercise their right to care for lands; 
• facilitates economic and social justice outcomes for traditional owners; 

and 
• provides security of purpose to Aboriginal native title rights. 

3. Develop complementary outcomes to the Native Title Act wherever possible 
to implement Aboriginal heritage programs. 

4. Seek to establish a formal Nyoongar consultative working group to advise 
on issues relating to the Aboriginal cultural heritage in the draft plan area. 

5. Acknowledge and identify a network of Nyoongar women and men with 
authority and knowledge, and provide for or facilitate their involvement in 
natural resource management and cultural heritage. 

6. Facilitate cross-cultural awareness and interpretive activities to inform and 
educate the wider community regarding Aboriginal culture. 

Management strategies 
Identify and record heritage places on databases. 

Protect natural and cultural heritage places through an appropriate mix of 
management, and/ or reservation where appropriate. 
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Background 

Cultural heritage 

The exploration and .colonisation of Western Australia has brought with it a wealth of cultural 
heritage. In the south-west there is evidence of past activities including timber towns, 
sawmills, transport systems, dams and weirs, tree nurseries, buildings, structures and other 
sites. There is also a rich folklore, traditions and the ongoing use and care for the land and 
forests. 

The Heritage of Western Australia Act provides for the listing of places of the built 
environment with heritage value (Register of Heritage Places). A public authority is required 
to protect a registered place unless there is no prudent or feasible alternative (section 11). The 
definition of cultural heritage significance in the Heritage Act means, in relation to a place, 
the relative value which that place has in terms of its aesthetic, historic, scientific or social 
significance, for the present community and future generations. There is a wide range of 
historic places on State forest and timber reserves, some of which are listed. 

The management of cultural heritage sites is set out in the Department's draft policy statement 
'Management of non-indigenous cultural heritage on CALM estate'. The approach is in 
accord with the Australia ICOMOS Charter for Places of Cultural Significance (Burra 
Charter) that sets the standard of practfoe for heritage owners or custodians (Australia 
ICOMOS 1999). The approach incorporates the State Government policy, The Government 
Heritage Property Disposal Process, designed to ensure government departments 
appropriately address cultural heritage in land acquisition and disposal. 

Natural heritage 

Natural heritage values include old-growth forest; representative vegetation; natural 
landscapes; rare, threatened or restricted flora and fauna; forest communities; remnant 
vegetation; important wetlands; biodiversity; species richness; refugia and centres of 
endemism; flora at the limit of their range; and geological heritage. The Australian Heritage 
Commission Act provides a register and process for the identification and listing of these 
places. 

A systematic and extensive identification and assessment of natural heritage values has 
provided the basis for a regional framework for their protection (Department of Conservation 
and Land Management and Australian Heritage Commission 1992; Commonwealth of 
Australia and the State of Western Australia 1998a). 

The primary means for protecting and managing natural heritage values is through their 
incorporation into the conservation reserve system where appropriate. Other off-reserve 
values may ·be protected by management prescriptions and through statutory planning 
processes. 

The region has been geologically mapped at a very generalised 1 :250,000 scale and more 
detailed 1 :50,000 scale mapping has been completed for the coastal parts. There is a rich 
heritage of geological information still to be derived from successive geo-scientific 
investigations. 

Potential 
threats 

1. Cultural heritage lost because of inadequate identification and recording. 
2. Cultural heritage lost because of inadequate procedures or inadequate 

application of procedures. 
3. Significant natural heritage not captured in the reserve system. 
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Management 
actions 

1. Progressively undertake systematic surveys and enhance databases of the 
significance of cultural heritage places and values. 

2. Collaborate with Commonwealth and State agencies, local government 
authorities and non-statutory organisations about cultural heritage 
conservation. 

3. Review existing processes for adequacy and, where necessary, develop new 
processes that comply with legislative and policy requirements to conserve.· 

4. Enhance and, where necessary, develop databases to inform operational 
planning about natural heritage places and values heritage assets and 
recognised heritage places in State forest and timber reserves. 

8.3 Key performance indicators 

Background 

Key performance indicators are being used to track the achievement of the approved plan's 
objectives and its implementation. The background to the development of key performance 
indicators is described in the 'Plan implementation' chapter under the heading key 
performance indicators. 

Three key indicators have been selected to provide a broad cross-section of achievement of 
the objective related to the maintenance of cultural and natural heritage. 

Key performance indicator 18 The identification and protection of cultural heritage. 
Performance measure The number of existing and new heritage sites identified in 

management planning and the number protected. 
Performance target(s) No disturbance of a registered place without formal approval. 
Reporting Annual. 
Response to target shortfall Investigate and report to the Conservation Commission. 

Key performance indicator 19 Consultation and involvement of Aboriginal people in forest 
management. 

Performance measure Establishment of the Nyoongar working group. 
Issues addressed by the Nyoongar working group. 
References with respect to native title rights. 

Performance target( s) Nyoongar working group to be established within one year of 
draft plan approval. 
All legal requirements met. 

Reporting Annual. 
Response to target shortfall Investigate and report to the Conservation Commission. 

Key performance indicator 20 The protection of heritage places through representation in 
reserves. 

Performance measure Representation of heritage values in the existing and proposed 
formal and informal reserve system. 

Performance target(s) See Key performance indicator 1. 
Reporting Biennial. 
Response to target shortfall See Key performance indicator 1. 
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9 Socio-economic benefits 

Forest ecosystems are renewable and, with management regimes that retain their ecological 
integrity, biological components, and adaptive capacity, can be sustained in perpetuity. 

Historically, population growth and development pressures have resulted in the conversion 
and loss of forest land to other uses and the degradation of forest ecosystems. There has also 
been a tend.ency to focus on the extraction of timber and the management of the forest land 
base to favour timber production. Over the past 20 years the shift in social values has seen 
that change to where the forest is most highly valued for its biodiversity and aesthetic 
appearance. As a result management to support that shift has resulted in a decline in the 
economic benefits from timber and an increase in those generated from the forest's 
biodiversity or its appearance, such as nature-based recreation. 

The ability to deliver multiple social and economic goods and services over the long term 
depends on the maintenance of the forest land base and of natural forest ecosystem processes. 
The goods and services from the forests that provide socio-economic benefits include the 
following: · 

• minerals, construction materials; 

• revenue, direct and indirect employment, incomes, and profits; 

• clean and regulated flows of water; 

• visual amenity; 

• nature-based recreation and its associated equipment, interpretation, campgrounds etc.; 

• timber and non-log timber products; 

• wildflowers and seeds; 

• bee-keeping; 

• sequestration of atmospheric carbon; and 

• genetic resources for the development of medicines. 

The socio-economic aspects of water are addressed under the 'Soil and water' chapter. 

The most economically valuable product from the forest comes not from its appearance or 
biological productivity but from the ground on which it grows. Minerals and gravel, sand and 
stone that are collectively known as basic raw materials (BRM) had an output value in excess 
of $4.7 billion in the year 2001. Mineral and petroleum explorers require ongoing access to 
areas that have economic resource potential if this contribution is to continue. 

A socio-economic study is being conducted on the changed social and economic opportunities 
resulting from implementation of the Protecting our old-growth forests policy and the 
scenarios in this draft plan. The results of this study will be released during the public 
comment period for the draft plan, and considered in the development of the final plan. 
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9.1 Objectives 

Whole of forest objectives 

• To sustain and enhance socio-economic benefits to meet the needs of the public in a 
manner taking account of the principles of ecologically sustainable forest management. 

• To generate social, cultural and economic benefits through the provision of a range of 
goods and services that are valued by the community and are produced in a manner taking 
account of the principles of ecologically sustainable forest management. 

• To provide for an increase in the socio-economic benefits derived from natural values to 
mitigate the impact on local communities of the reduced availability of timber supply. 

9.2 Strategies 

Management strategy 
Minimise the impact of mineral and petroleum activities on other forest 
values. 

Background 

Mineral extraction from land in the three regions covered by this draft plan in 2001 totalled 
more than $4. 7 billion, of which $4.2 billion came from State forest. Royalty payments to the 
State Government contributed $94.8 million to the State's economy, and the sector directly 
employed 9,423 people during the period (Table 10). Other significant community benefits, 
including company and personal taxes, and flow-on employment for services and goods 
needed by the industry, are not documented but would be large. The region supplies a 
significant proportion of the world demand for a number of minerals. 

In addition to the mineral resources, the Department obtains gravel resources for its own road 
construction purposes. Gravel, limestone and other construction materials are extracted from 
private lands, and can include land in the name of the Executive Director of the Department, 
on Extractive Industry Licences and Development Approvals authorised by local government. 
These materials are not included in Table 10. Gravel, sand and limestone extracted for third
party sale are classed as minerals and are shown in the production figures in Table 10. 
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Table 10: Socio-economic benefits of mineral production in the area covered by the 
draft plan 

Departmental Output value Direct 
Commodity administrative region 2001 employment 

($millions) 

Bauxite Swan, South West 3,766 6,569 

Clay Swan, South West 0.12 7 

Coal South West 258 677 

Construction materials; Swan 12.4 29 
limestone; limesand 

Gold Swan 119 589 

Titanium minerals and zircon South West, Warren 327 1,017 

Limestone; limesand Swan, South West 8.9 14 

Silica; silica sand Swan 3.8 20 

Tantalum-lithium-tin South West 205 501 

Total 4,700 9,423 

Source: Department of Mineral and Petroleum Resources 

It is not possible to be sure of the potential mineral or petroleum values within the draft plan 
area. However, most of the forest is known to be highly prospective for a diverse range of 
precious, base, specialty and alloying metals and various industrial minerals. Also the forest 
region west of the Darling Fault contains known gas resources and the prospect of finding 
further hydrocarbon resources is high. Work done for the RF A, and a subsequent study by the 
Department of Mineral and Petroleum Resources, in April 2001, shows that south-western 
Australia contains potential for 13 metaliferous, five industrial and three energy source 
deposits. Many of these areas are on State forest. Many of these potential resources lie 
beneath State forest. 

The process for the exploration and extraction of minerals and petroleum is described in 
Appendix 20, and is subject to the present review of mining and petroleum activities in 
national parks and nature reserves under the Government's environment policy. Map 8 shows 
the extent of exploration licences that overlap the area of this draft plan. The State often 
facilitates access by industry to minerals, through State Agreement Acts. In the draft plan area 
these include the Alumina Refinery Agreement Act 1961, the Alumina Refinery (Pinjarra) 
Agreement Act j969 and the Alumina Refinery (Wagerup) Agreement Act 1978 covering 
Alcoa bauxite mining operations, the Alumina Refinery (Worsley) Agreement Act 1973 
covering the Worsley bauxite mining operations, the Collie Coal (Griffin) Agreement Act 
1979 and the Collie Coal (Western Collieries) Agreement Act 1979. Mineral and petroleum 
resources can also be accessed through the Mining Act and Petroleum Act subject to meeting 
approval requirements. 

These agreements are Acts of Parliament under which the mining companies are granted both 
rights and obligations in relation to a particular area and activity. If the Agreement Act post
dates 1971 they are subject to environmental review under the EP Act prior to being granted 
conditional approval to mine. 

These Acts are specific bilateral agreements between the Government and 'the mmmg 
companies, and may not be altered without the concurrence of both parties. While they over
ride the CLM Act, they include requirements to protect forest values and facilitate recovery of 
harvestable timber from areas cleared for mining. The projects are subject to or have 
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subjected themselves to environmental assessment by the EPA, and the Department advises 
the Minister for the Environment and Heritage on appropriate environmental conditions for 
project implementation. These relate specifically to the protection and conservation of natural 
values, the recovery of timber harvested from areas cleared for mining, and ensuring the 
effective rehabilitation of areas after mining. 

Potential 1. Mineral petroleum and construction materials, resources unavailable as a 
threats result of the establishment of new conservation reserves. 
Management 1. The Conservation Commission and the Department, in consultation with the 
actions Department of Mineral and Petroleum Resources, will advise Government 

and Government agencies on the effects of mining and exploration on forest· 
values, conditions to mitig&te impacts, rehabilitation and completion: 
criteria. 

2. The Department will consult closely with the Department of Mineral and 
Petroleum Resources and work with mining companies wherever possible to 
achieve the best socio-economic benefits commensurate with minimising 
through management the effects of resource extraction on forest values. 

3. The Department will seek reasonable cost recovery for its involvement in 
regulating exploration and mining activities. 

Management strategy 
Provide nature-based recreation opportunities and visitor experiences in a 
manner taking account of the principles of ecologically sustainable forest 
management. 

Background 

The forests and their associated landscapes provide a diverse and economically and socially 
valuable resource for the people of the State to participate in nature-based recreation. The 
Western Australian Tourism Commission estimates that in 2000 the south-west had 1,528,000 
visitors, which equates to 4,963,000 visitor nights and $422 million in visitor expenditure. 
During 2000/2001, Departmental survey data showed there were an estimated 4.6 million 
visits to lands vested in the Conservation Commission within the three regions (Department 
of Conservation and Land Management 2001). 

The role of the Department is to provide opportunities for the visitor to the forest and 
associated ecosystems to enjoy the experience and increase their understanding of the forest 
and its management through interpretation. Interpretation is a means of communicating ideas 
and feelings that help people enrich their understanding and appreciation of their world and 
their role within it. Effective interpretation programs enhance positive attitudes towards the. 
conservation and protection of the physical environment and native flora and fauna, and 
promote a greater understanding of the inter-relationships between people and nature. 
Interpretation programs may be provided by Departmental staff, private guides or tour 
operators. 

The existing and proposed formal reserve system will be the primary focus for nature-based 
recreation and interpretation in the forests of the south-west, however, State forest contains 
many facilities and contributes significantly to the available opportunities. The Department 
has 653 recreational assets registered on its recreation facility database in the three regions 
covered by the draft plan. High profile assets include the Bibbulmun Track, The Hills Forest 
Discovery and Heritage Centre, Icy Creek Environment Centre and The Tree Top Walk. 
There are many picnic and camping sites, recreation trails and scenic lookouts that provide a 
range of tourism and recreational opportunities for visitors. 
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The Department earns revenue from visitor services through tour operator concessions located 
on Conservation Commission vested land, and camping and visitor fees to some areas 
including guided activity programs. Concession payments and fees contribute to sustaining 
visitor facilities and park values, and aim to meet the full cost of providing services. 

The Government has provided additional impetus to the development of nature-based tourism 
by establishing an Environmental Tourism Unit within the Western Australian Tourism 
Commission focusing on the development of sustainable nature-based tourism throughout the 
State. The unit has an Advisory Council made up of a range of Government and t_ourism 
industry representatives. The Advisory Council is assisting with the development and 
implementation of the new Western Australian Nature-Based Tourism Strategy. 

Nature-based tourism has been identified as one possible alternative source of economic 
activity to offset the decline in the timber industry. The Government has announced a number 
of initiatives aimed at encouraging investment in tourism facilities and thereby providing 
potential employment opportunities. 

Expanding the range of visitor facilities within the south-west region is anticipated to 
encourage visitors to stay longer and spend more thereby increasing the economic benefits 
associated with nature-based tourism. Some of the new facilities being developed include the 
Karri Tingle Visitor Centre in the proposed Walpole Wilderness Area as well as a number of 
tourist drives and private sector low impact accommodation developments. 

In keeping with the principles of ecologically sustainable forest management the development 
of sites and facilities needs to be ecologically sustainable. A potential conflict in use of the 
forest is that of recreation and the maintenance of water quality in Public Drinking Water 
Source Areas in the northern State forests. The Water and Rivers Commission has the 
responsibility to manage water quality and is developing policies and protection notes to 
guide protection actions. The Department is working with the Water and Rivers Commission 
to develop access policies and practices that will protect water quality. 

Other important issues affecting recreation and visitor access to State forest include restricted 
access for safety reasons as bauxite mining expands in some areas, vehicle restrictions due to 
dieback hygiene and visitor protection from the potential hazards in the natural environment. 

The principles listed in Appendix 21 for the achievement of visitor services objectives, 
Departmental Policy Statement No. 18 'Recreation, tourism and visitor services' (1991) and 
operational guidelines prescribe visitor services provided by the Department. Programs are 
implemented by Departmental regions and di_stricts based on a five-year strategic plan, and 
two-year business plans. Visitor servic~s ate funded through recurrent and capital budget 
allocations to the three forest regions, and through the retention of park entrance, camping, 
lease and licence fees. 

A framework plan is established in the Warren Reg'ion and it is proposed to extend it to the 
other two regions. The framework plan zones precincts, areas and sites into a spectrum of 
degrees of development. These zones create nodes for directing audience groups to avoid 
conflicts with other groups and ensure appropriate service developments are provided. 

Potential 1. The development or expansion of visitof'Services limited by conflicts with 
threats other forest uses. 

2. Visitor services not sustainable leading to degradation of the environment. 
3. Visitor services not matched to community demand. 

Management 1. Integrate the provision of recreation opportunities and visitor services across 
actions all forest land categories through the development of a strategic framework 

plan for the forest. 
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2. Rationalise old recreation sites and develop new sites and interpretative 
programs and projects in accordance with resources available and the 
strategic framework plan. 

3. Manage risks to visitors by taking reasonable measures, relative to hazards, 
that are consistent with activities undertaken, intensity of use and the 
inherent character of the site. 

4. Undertake research and monitoring of the knowledge, attitudes, skills and 
actions of visitors to provide for improvement in the quality of visitor 
services. 

Management strategy 
Maximise socio-economic benefit derived from the harvesting of timber, 
taking account of the principles of ecologically sustainable forest 
management. 

Background 

State forest and timber reserves within the scope of this draft plan provide both native forest 
hardwood and plantation-grown softwood timbers. The growing, transport and processing 
sectors within the timber industry are geographically dispersed across the south-west. 
Consequently, substantial socio-economic benefits accrue from the industry to the local, 
regional and State economies. 

Work done for the RFA (Commonwealth of Australia and the State ~f Western Australia, 
1998c) estimated that the annual gross value of production of the hardwood and softwood 
industries to the point of first sale was $400 million. The native forests sector employed 2,400 
people directly in harvesting, haulage, milling and timber dressing with an indirect flow-on of 
an estimated 2,900 people. 

At that time the industry provided gross revenue to the State, from harvest and. sale of forest 
products, of approximately $130 million annually. This was comprised of $70-80 million 
from the native forests sector and $50-60 million from the plantations sector. 

Under this draft plan it is predicted that gross revenue from native forest operations will fall to 
less than $40 million. The actual impact of this contraction on the south-west and State 
economies will depend on the management scenario chosen and consequent sustained yields, 
and the development of a newly restructured industry focused on local, employment-rich 
processing industries that produce high value products such as furniture, joinery and flooring. 
Initial estimates based on the 2001 indicative yields are that around 1,000 jobs will be lost in 
the short term. 

Revenue from plantation operations will continue to rise in the short term but will level off at 
approximately $70 million during the life of the plan. 

Native forests 

Timber harvesting within the jarrah and karri forests has historically generated a wide range 
of products, including sawlogs, poles, piles, veneer logs and residue logs for chipwood and 
charcoal. Log products are produced in the forest by contractors to the Forest Products 
Commission and sold by that Commission to independent private processors. Peribdically the 
Department takes a small quantity of log timber from the Forest Products Commission to be 
used for improvements to the land as provided for in section 33(1)(cb) of the CLM Act. 
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The range of sustained timber yields that is proposed in this draft plan is a significant 
reduction in the total log supply available from State forest and timber reserves in the Forest 
Management Plan 1994-2003. The reduction largely results from the reduced area of native 
forest available for timber production. 

Accordingly, Government and industry-initiated adjustment programs are underway to realign 
the native timber industry to a lower log supply. Central this is the goal of restructuring the 
industry in a manner that will maximise the socio-economic opportunities that can be derived 
from the available resource. Strategies adopted by the Forest Products Commission to achieve 
this include: 

• Restructuring the industry by requesting proposals for timber allocation based on high 
value adding and downstream processing. 

• Maximising the future sustained yield by assisting industry to step down their intake 
ahead of contract expiry. The timber saved is to be added to the available yield over the 
period determined by Government. 

• Working to improve the level of utililisation of the resource through measures such as a 
switch to bole sawlog sales. 

Thus, while the total log volume produced may decrease, an increasing proportion will be 
directed to downstream processing. Value-adding initiatives are focusing on the provision of 
kiln-dried timber and the emergence of a significant secondary-manufacturing sector that 
produces outdoor furniture, high-value indoor furniture, joinery and flooring products. 
Expansion of this industry sector has the potential to generate substantial emplo:Yment within 
the south-west. This will require, in part, the development of new market opportunities within 
Australia and overseas. · 

While seeking to maximise the production of value-added products, there will continue to be 
a substantial proportion of wood that, owing to size, defect, or consumer preference, is 
unsuited to sawlog uses. A further challenge during the period of the draft plan will be to 
maintain or extend the markets for such non-sawlog components and residue logs. Local 
industries currently utilise jarrah logs and residues for the production of charcoal for silicon 
production, and karri residue logs are used in the production of woodchips for paper 
manufacture. Maintaining these markets, as well as maximising the recovery of higher value 

. products from the total available residue timber resource, is also important to facilitate 
silvicultural practices that promote the growth of high quality sawlogs in the future. 

The increased dependence of the karri yield on regrowth forests makes protection of the large 
areas of fire sensitive karri regrowth important to sustain the socio-economic benefit of the 
available resource. 

Minor volumes of other species associated with the jarrah and karri forest will continue to be 
available for specialist markets. These include· craftwood products and value-added 
applications such as furniture and flooring, where they form a valuable complement to the 
other major species. 

Plantations 

There are approximately 50,000 hectares of pine plantation in State forest and timber reserves 
covered by this draft plan. In accordance with section 56(1)(b) of the CLM Act, these areas 
are managed to achieve the optimum yield in timber production consistent with the 
satisfaction oflong-term social and economic needs. 
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Potential 1. Access to the resource further limited by land use change decisions. 
threats 2. Resource allocation and pricing that did not encourage value adding. 
Management 1. Where appropriate, the Conservation Commission and the Department will 
actions work with the Forest Products Commission on industry development issues 

that will improve the socio-economic benefit from the allowable timber 
harvest. 

2. Assist the Forest Products Commission to operate on State forest and timber 
reserves planted with exotic species to achieve the optimum yield in 
production consistent with the satisfaction of long-term social and economic 
needs. 

3. Sustain the productivity of plantations on State forest by replanting suitable 
areas after harvest and through application of the 'Code of Practice for 
Timber Production in Western Australia', except where it has been 
determined by Government that it will be returned to native vegetation, such 
as in Gnangara and Lane Poole Reserve. 

Management strategy 
Manage· disturbance activities to as far as possible sustain the inherent 
visual qualities of the landscape in a regional context. 

Background 

Visual landscape management is based on the premise that the visual quality of a landscape is 
a resource that can be assessed and managed in much the same way as other values, such as 
fauna, flora, water and recreation. The intent of visual landscape management is to ensure that 
all uses and activities are planned and implemented to complement rather than detract from 
the inherent visual qualities of the landscape. Portions of the landscape resources in the draft 
plan area are highly valued by the community, and underpin much of the value of the south
west nature-based tourism industry. 

Management activities that disturb existing vegetation, such as open cut mining, borrow pits, 
timber. harvesting and regeneration, road construction, public utilities and fire, can impact 
negatively on the visual landscape. Sensitive visual landscape management, through 
considered planning, design and implementation is therefore necessary to ensure the socio
economic benefits of the region associated with visitor experiences, such as nature-based 
recreation and toqrism, are sustained. 

Implementation guidance is provided by Department Policy Statement No. 34 'Visual 
Resource Management on Lands and Waters Managed by CALM' (1989). In accordance with 
the policy, the 'Visual Landscape Management System' (Department of Conservation and 
Land Management 1989) has been applied to all land management activities and is well 
established. The system combines characteristics of the physical landscape (visual quality) 
with socio-cultural considerations such as land use, historic features, access and volume of 
use. The output is mapped and visual landscape· management zones are identified and 
assigned an objective for management. 

Potential 1. Landscapes degraded in the long term by poorly planned and implemented 
threats activities. 
Management 1. Maintain a visual landscape classification and management system. 
actions 2. Review and where necessary update, the application of visual landscape 

management principles in land use planning, codes of practice, operational 
guidelines and other relevant manuals. 
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Management strategy 
Provide for necessary basic raw materials extraction in a manner taking 
account of the principles of ecologically sustainable forest management. 

Background 

State forest and timber reserves contain supplies of gravel, shale, clay, sand, limestone and 
rock that together are known as basic raw materials (BRM). These materials are used for road 
making and building throughout the south-west, and those from State forest and timber 
reserves are provided through leases issued under section 97 of the CLM Act. There are 
currently 31 leases for gravel extraction in the south-west forests. Recent amendments to the 
CLM Act require leases to be in conformity with the purposes of management of State forest 
and timber reserves stated in section 55 of the Act. Allowable purposes for BRM extraction 
under the amended legislation are more restrictive than before and BRM extracted from such 
leases must be used, for example, on roads whose purpose supports recreation, catchment 
management, timber production or conservation. 

The Department uses BRM for its own purposes in recreation and nature conservation 
activities and facilitates its supply for timber harvesting undertaken by the Forest Productions 
Commission. 

BRM eJ<:traction impacts on the vegetation and degrades biodiversity values if effective 
follow-up rehabilitation is not undertaken. Consequently the Department does not provide 
BRM for private use, but will supply local government authorities using a CLM Act lease 
where the use is deemed to meet the requirements of the Act, service State forest and there are 
no alternative resources available. Similarly BRM may be made avail<1ble from the 
conservation estate for public access roads within the conservation estate through Local 
Government Act powers subject to environmental assessment and no alternative sources 
being available. Outside of these circumstances access is restricted to exceptional 
circumstances following consideration of conservation value impacts, trade-offs and 
compensation. BRM are not available for resale by local government authorities unless they 
hold a survey lease, granted under the Mining Act. The Department also uses BRM for its 
own road-making activities. 

Access to BRM for local government will be affected in some areas by the conversion of 
State forest to conservation reserve land categories. The Department will work with local 
government and the State Government to address this issue. For the Department to assist it 
will require Shires to develop long-term plans (20 years) identifying their needs for BRM, 
where the need is geographically and what alterna~ive public and private resources exist. 
There is scope for a strategic evaluation of potential gravel source areas under the auspices of 
the State Gravel Supply Strategy to assist in alleviating future problems that may face local 
Shires in the assessment of gravel supplies. 

Relevant document~ for the management of BRM are Department Policy Statement No. 2 
'Local Government Authority Access to Basic Raw Materials from State Forest and Timber 
Reserve', Department Policy Statement No. 10 'Rehabilitation of Disturbed Land', 
'Guidelines for Gravel Pit Rehabilitation and Environmental Management of Quarries' 
(Department of Minerals and Energy 1994). · 
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Potential 1. Land use changes that limit access to BRM. 
threats 
Management 1. The Department and the Conservation Commission will limit clearing for 
actions BRM on State forest and timber reserves to that considered essential by 

Government. 
2. Seek to ensure that the cost of rehabilitation is borne by the organisation 

responsible for BRM extraction and that, where necessary, a rehabilitation 
performance bond is a condition of the lease. 

3. Progressively develop plans and works programs for rehabilitation of 
worked-out excavations. Where it serves management objectives for the 
site, the Department will· issue gravel extraction leases to proponents in 
situations requiring rehabilitation of abandoned unrehabilitated pits (orphan 
sites). 

Management strategy 
Regulate access for the apiculture industry in a manner taking account of 
the prin~iples of ecologically sustainable forest management. 

Background 

Under the CLM Act, the Department is responsible for managing beekeeper access to land 
vested in the Conservation Commission. Although honey-bees are an exotic species, apiary 
sites occur on all land categories of land vested in the Conservation Commission. There are 
almost 80 beekeepers who have registered sites in State forest and timber reserves, and 
around 1,000 apiary sites registered on these lands. 

Department Policy Statement No. 41 'Beekeeping on Public Land' (1992) guides the 
management of apiculture. The activity is controlled by the issue of apiary site permits and 
conditions under Part 11 of the Forest Management Regulations 1993 pursuant to the CLM 
Act. In addition, a code of practice for beekeepers was negotiated with the industry 
(Department of Conservation and Land Management 1999b ). The Beekeepers Consultative 
Committee provides a formal means of liaison between the Department and the industry. An 
annual fee is charged for apiary site permits and in general the fee is expected to cover the 
cost of management. 

The apiculture (beekeeping) industry in Western Australia values its production at $7.5 
million annually with associated benefits to agriculture and horticulture of around $90 
million, through the incidental pollination of commercially-grown crops. Western Australia 
produces an average of 3,000 tonnes of honey annually. Perinits can be issued for up to five 
years and environmental conditions attached to the permit require compliance with 
Departmental management requirements, water catchment guidelines, dieback control and fire 
management. 

Ecological principles ~uggest that introduced honey-bees adversely affect native plant 
pollinators through competition for pollen and nectar resources. Research is being undertaken 
to quantify any relevant effects and is expected to be available in the near future. Feral honey
bees are also thought to affect species that breed in tree hollows by competing for that 
resource. In the meantime, the Government's policy is to maintain existing leve~s of apiary 
sites in nature reserves, national parks, and conservation parks, except where their removal 
has been prescribed in an area management plan. This policy also allows for apiary sites in 
State forest that are now proposed to become one of the conservation reserve land categories 
arising from the Protecting our old-growth forests policy to remain until such titpe as an area 
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management plan is prepared for the reserve. Apiculture is at present considered to be 
compatible with the land management purposes in State forest and timber reserves. The 
industry has argued for tradabilify of sites and a Government Position Paper has Qeen 
released. 

Potential 1. Maintenance of biodiversity compromised by bee-keeping. 
threats 2. Management practices for other forest uses that limited access to sites or 

resulted in reduced flowering. 
Management 1. Support and administer apiculture through the allocation of sites under 
actions permit on Crown land subject to land access policy and management 

conditions. 
2. Review apiary industry access policy and guidelines when research results 

on the impact of honey bees on biodiversity becomes available. 
3. Review licence fees so that over time management costs are fully covered. 

Management strategy 
Regulate the commercial harvesting of protected flora so that the 
conservation of the species is not jeopardised and in a manner taking 
account of the principles of ecologically sustainable forest management. 

Background 

The flora industry includes wildflowers and foliage, seed and craft products such as banksia 
cones, didgeridoos and tea tree sticks. These products are harvested from Crown land, bush 
on private property and cultivated crops according to the process described in Appendix 17. 
The wildflowers and foliage component of the industry alone was estimated to be worth $17.5 
million based on Australian Bureau of Statistics export figures (1998/99) and local data. 

Departmental policy 13 Commercial Flora Harvesting guides management of flora harvesting. 
Flora harvesting is not permitted in national parks, conservation parks or nature reserves. 

State forest, timber reserves and unallocated Crown land are a major source· of native flowers 
and foliage for the industry with 9.6 million flowering/foliage stems (63 per cent of the total) 
being harvested from these areas in 1999. These stems are harvested from 48 species. The 
three main foliage crops are sourced almost entirely from Crown land in the forest areas of 
Western Australia. The RF A estimated the forest-harvested component of wildflower 
production to be worth $3.7 million annually. Thirty-eight per cent of seed, or about 19 
tonnes, was harvested from south-west forest Crown lands in 1999 from 329 species. The 
majority of seed harvested is used for minesite rehabilitation. 

The expansion of the conservation reserve system under the Government's Protecting our 
old-growth forests policy will transfer considerable areas of State forest in the Warren Region 
into land categories where wildflower picking is traditionally not permitted. The industry is 
currently negotiating continued access to parts of those areas through the Walpole Wilderness 
Area Stakeholder Reference Group set up by Government. 

Potential 1. Land-use changes restrict access to the flora resource. 
threats 
Management 1. Permit picking and seed collection under licence on State forest and timber 
actions reserves subject to land use priorities, conservation needs and management 

conditions. 
2. Incorporate into the proposed biodiversity legislation to replace the Wildlife 
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Conservation Act, measures to improve its management effectiveness 
consistent with the provisions of Policy Statement No. 13 'Commercial Flora 
Harvesting'. 

3. Review cost recovery mechanisms and seek a greater recovery of 
management costs when the new biodiversity legislation is passed. 

4. Assist industry with the horticultural development of the wildflower 
resource. 

Management strategy 
Provide leases for facilities and uses where they meet the requirements of 
the CLM Act and have regard to the principles of ecologically sustainable 
forest management. 

Background 

Leases over land that is vested in the Conservation Commission may be granted according to 
section 97 of the CLM Act for State forest or a timber reserve (referred to as forest leases), 
and section 100 of the Act for conservation reserves, excludingwildemess areas. 

There are approximately 290 leases current in the draft plan area. Revenue from forest leases 
is approximately $100,000 per year. Leases have been issued for a variety of purposes, 
including grazing, rural dam sites, prisons, industrial facilities, gravel extraction, tourism, 
recreation club use and rubbish sites. An annual fee is charged for leases, and the Department 
seeks full cost recovery as a minimum for all its fees and charges for commercial leases. 
Where facilities are of a commercial nature, a market-based charge will be derived. 

An amendment in 2000 to section 97 of the CLM Act requires the purposes of issued leases to 
be consistent with the purposes for the management of State forest and timber reserves listed 
in section 55(1a) of the Act. These are conservation, recreation, timber production on a 
sustained yield basis, water catchment protection and other purposes prescribed by the 

1 
. I 

regu ations. 

The purposes for all existing leases have been reviewed for their compliance with the revised 
CLM Act and divided into four categories. These are: 

• The purpose conforms to section 55(1a), such as leases for recreation or tourism 
activities. These leases will be retained as they are. 

• The purpose does not conform to section 55(1a), such as dam sites and 
telecommunications facilities, but there is a logical connection between the purpose of the 
lease and one or more of the purposes of State forest, or the lease is considered essential 
for the Department to meet its duty of care to persons, property, land, waters, flora or 
fauna. The Department will seek remedies by way of regulations or statutory amendment 
to formalize such activities. 

• The purpose does not conform to section 55(1a), such as prison sites and houses. There is 
no logical connection between the lease purpose and the objectives for management of 
State forest and the natural values of the land haye been lost. It is proposed to excise the 
land occupied by these leases from State forest. 

• The purpose does not conform to section 55(1a), there is nological connection but the 
environmental values of the land can be restored·. It is proposed to cancel these leases. 
The purposes include rubbish tips. 
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The activities for a proposed lease should also be compatible with important land uses on 
State forest and timber reserves, particularly the supply of domestic drinking water. 

Potential 1. Lease purposes that do not conform to the requirements of the CLM Act. 
threats 
Management 1. Seek regulations under sections 55(1a) and 55(1a)(e) to support the ancillary 
actions lease purposes described in this section. 

2. Where lease purpose does not conform to the CLM Act requirements, 
cancel or dispose of the land where restoration of forest values is not 
possible. 

Management strategy 
Promote, encourage and facilitate the controlled exploration for native flora· 
for scientific, therapeutic and horticultural purposes. 

Background 

Bioprospecting is the collection and chemical and genetic assay of biological materials for 
potential chemical or genetic products, generally for use in medicine or agriculture. 

It can range from: 

• searching for naturally-occurring compounds that can be used as they are; 

• searching for genetic materials that can be used to enhance an already existing product, or 

• searching for chemical constituents that might be used to augment other chemicals or that 
may provide insight into certain elements of organic chemistry and thereby enable 
improved applications to be achieved. 

A party wishing to access flora from Crown land requires a licence from the Department. The 
Department has developed a view as to the condition~ under which a party may be permitted 
to access biota for bioprospecting purposes. These are: 

• to give priority to environmental protection, 

• to ensure equitable· financial and other returns to the State from the activity itself and any 
commercial success from the activity. 

During the 1990s the Department was involved in a number of bioprospecting activities, in 
response to commercial sector interest and in line with a Departmental view that 
bioprospecting could be a valuable option for sustainable use of the State's indigenous biota. 
In 1999 the Department signed a licence agreement with a company seeking to undertake 
systematic bioprospecting of the State's flora. This licence agreement does not preclude other 
organisations from bioprospecting. 

Potential 1. Potential of flora unidentified. 
threats 2. The State does not receive an adequate return from commercially exploited 

compounds. 
Management 1. Meet the requirements of the current agreement. 
action 
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9.3 Key performance indicators 

Key performance indicators are being used to track the achievement of the approved plan's 
objectives and its implementation. The background to the development of key performance 
indicators is described in the 'Plan implementation' chapter under the heading key 
performance indicators. 

Three key indicators have been selected for socio-economic benefits that centre on the socio
economic benefits of timber and recreation. These have been selected because timber and 
recreation are included in the CLM Act as objectives for management of the land and they are 
addressed specifically in the Government's Protecting our old-growth forests policy. 

Key performance indicator 21 Number, range and use of recreation/tourism activities available 
by proposed land category in the draft plan area. 

Performance measure • Type and number of recreation and tourism facilities 
available in the draft plan areas (e.g. picnic sites, campsites, 
toilets, visitor centres, walking trails, or major tourism 
developments), 

• The number of visits to selected recreation areas . 

• The satisfaction visitors express with their experience . 
Performance target( s) Visitor satisfaction maintained at high levels. 
Reporting Annual. 
Response to target shortfall Investigate and report to Conservation Commission. 

Key performance indicator 22 The value and volume of wood and wood products production, 
including value added through downstream processing. 

Performance measure Value of timber products at the forest gate. 
Performance target(s) Value to increase in real terms. 
Reporting Biennial (subject to Forest Products Commission supplying 

data). 
Response to target shortfall Investigate and report to Conservation Commission. 

Key performance indicator 23 Direct and indirect employment in the forest sector. 

Performance measure The numbers employed in the forest sector. 
Forest sector employment as a proportion of total employment. 

Performance target(s) Numbers employed to increase over time. 
Reporting Biennial (subject to Forest Products Commission supplying 

data). 
Response to target shortfall Investigate and report to Conservation Commission. 

128 



10 Plan implementation 

10.1 Objective 

To ensure that forest management complies with the forest management plan and 1s 
continually improved so as to achieve best practice. 

10.2 Strategies 

Management strategies 
Monitor key characteristics of the environment and management 
operations and review and continually improve forest management both 
routinely and through adaptive management trials as previously identified. 

Undertake adaptive management trials to improve forest management 
practices in the areas of prescriptions for river and stream buffers and key 
silvicultural treatments. 

Background 

Monitoring 

The management processes of monitoring and auditing can overlap. However, in this draft 
plan monitoring is the process by which a check is kept on the state or condition of a subject 
whereas auditing is a means to check if a process has been undertaken in the manner 
prescribed or if the intent stated for it was achieved. Auditing is addressed under a separate 
strategy in this draft plan. 

The purpose of monitoring within the draft plan is to detect changes in the condition of the 
forest as a consequence of natural or management-induced processes and to assess the 
achievement of objectives. As a consequence monitoring will provide a major source of 
information that can be used to adapt management. 

Other government agencies also have responsibility for monitoring in the draft plan area. The 
Water and Rivers Commission and the Water Corporation, for example, monitor water quality 

· and quantity. The Department will use monitoring available from other resources in its, 
monitoring program. 

The Department has a number of systems available or planned that it can use to meet the 
purposes for monitoring. These are: FORESTCHECK, the Montreal process indicators of 
sustainable forest management and key performance indicators selected for this draft plan. 

The details of each of these systems follow: 

FORESTCHECK 

This is an initiative by the Department to monitor components of the biodiversity in the south
west jarrah forests subject to disturbance. It had its origin in the response to Ministerial 
Condition 11 on the implementation of the Forest Management Plan 1994-2003, which 

129 



c 
0 

':.t::i 
ro 
+-' c 
Q) 

E 
Q) 

c.. 
E 
c 
ro 
a.. 

requires monitoring of the environmental impacts of jarrah silviculture on a range of sites. 
While it addresses the first monitoring category, it is aimed at monitoring the response to 
pressure. FORESTCHECK will sample various silvicultural treatments, and unlogged or 
lightly logged forests, across a representative range of jarrah forest landscapes. At each grid, 
all birds, mammals, reptiles and vascular plants will be sampled and a selection of 'indicator' 
species of invertebrates, fungi and cryptograms. After a year of operation, and following data 
analysis, a decision will be made as to whether only 'indicator' species need be sampled, 
allowing a greater number of sites to be monitored. Each site will be assessed in spring and 
autumn every three to five years. (Department of Conservation and Land Management 
2000b ). FORESTCHECK has been designed to mesh with the Montreal process criteria and 
indicators. 

The risks to karri forest biodiversity from silvicultural practices were not regarded as 
significant at the time, nor currently, owing to the large reduction in disturbance from timber 
harvesting. Monitoring of karri forest will continue through other components of the 
Department's monitoring and ongoing research programs. 

The Montreal Process Indicators of sustainable forest management 

The Montreal indicators address monitoring related to the first category. The Montreal 
Process Working Group consisted of representatives of Australia and 12 other countries 
covering five continents, which contain 90 per cent of the temperate and boreal forests of the 
world. In 1995 they agreed to seven criteria and 67 indicators that provide a common 
understanding of what is meant by sustainable forest management at a whole of forest scale. 
Western Australia is a part of the Montreal Process Implementation Group for Australia 
(MIG) and is developing systems to report on the indicators. The first report was published in 
1997 (Commonwealth of Australia 1997b). Data on indicators will be used in national State 
of the Environment reporting as well as a Montreal Process Criteria and Indicators Report. 

Key performance indicators 

Key performance indicators will be used to assess the effectiveness of the new plan in 
meeting the objectives for the criteria for sustainability. However, it is not possible, practical 
or cost effective, to measure all the aspects of management because of technical and resource 
impediments, hence indicators used will target 'key' objectives of the draft plan. 

Protocols have been established for the Montreal indicators and protocols will be developed 
for key performance indicators that establish definitions, aims, scope, methods, .costs, 
responsibilities and authorities. A staged implementation is proposed for the development and 
reporting on indicators in the approved plan, to take account of the resources and technologies 
needed to measure them. See the strategy on key performance indicators. 

Detecting changes in the condition of the forest as a consequence of natural or management 
induced processes will be achieved through FORESTCHECK and the Montreal indicators of 
sustainability. 

Measuring performance in achieving the objectives proposed for each criterion for 
sustainability will be achieved through the Montreal indicators of sustainability and the key 
performance indicators set in the draft plan. 

Review 

Review is an important part of the management process and is essential for the effectiveness 
of adaptive management. The objective of a review is to assess past performance, identify 
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causes of problems in performance and consider possible solutions to these problems and 
make recommendations for corrective action. 

Operations and management systems are reviewed on an infonnal basis in the daily course of 
events. However, a formal review provides a disciplined and systematic process to gather 
together the disparate indicators of operational performance routinely collected such as 
monitoring results, audit reports and incident reports and use them to evaluate the 
effectiveness of organisational set up, responsibilities, staffing, work programs and 
performance. From this management procedures and programs are adjusted as necessary. 

The Conservation Commission is responsible for auditing the implementation and carrying 
out of the approved management plan. In addition, key performance indicators will be 
providing data on achievement of the objectives in the plan. The Conservation Commission 
will gather all available information from the trials .outlined in the following section on 
adaptive management, results from monitoring, audit and research to conduct a 
comprehensive mid-term review of the implementation of the plan. This review will be 
published. 

Adaptive management 

Adaptive management will be a key component of the management system that implements 
the approved plan, recognising that there is an incomplete knowledge of the effects of 
management practices on ecosystems. Adaptive management has a long, albeit informal 
history in forest management in Western Australia (see Abbott and Whitford 2002 in respect 
to forest management and tree hollows). 

The capability to undertake adaptive management depends on the accumulation of knowledge 
concerning management practices, their implementation and impact on the environment. 
Knowledge can be gathered by experimentation (research), formal and informal monitoring 
programs and compliance checking through supervision and audit. 

The research; monitoring and auditing that is proposed in this draft plan and that will be used 
to provide the knowledge to adapt management is described in later sections. However, it is 
already known that some areas of management in this draft plan may be adapted during the 
life of the plan following systematic trials. These are: 

• stream buffers - following field trials in cooperation with water authorities (see strategy 
under the 'Soil and water' chapter and Appendix 19); 

• fire-following the public review to be conducted by the EPA (see strategy for fire under 
the 'Ecosystem health and vitality' chapter); 

• Phytophthora management - following the advice of the Expert Working Group flowing 
from the EPA assessment of the revised protocol (see strategy for Phytophthora under the 
'Ecosystem health and vitality' chapter); and 

• silvicultural trials. 

Results from these trials are expected to become available at the mid-term review of the plan. 
Decisions on the implications for management will be made in the second half of the plan 
period and may be implemented immediately or built into planning for the subsequent plan 
period. Although changes may take place to management practice as a result of information 
obtained, the sustained yield approved by the Minister for the Environment and Heritage will 
be maintained for the life of the plan. 
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Potential 
threats 

Management 
actions 

1. Monitoring inadequate to detect when a change to management practice is 
required. 

2. Review of monitoring results inadequate . 
1. Implement the key performance indicators in the draft plan. 
2. Report against key Montreal indicators and develop currently 

unmeasureable indicators. 
3. Implement the first stage ofFORESTCHECK subject to adequate funding. 
4. Use monitoring, incident reports and auditing of the environmental 

management systems of the Department and the Forest Products 
Commission to monitor those operations that can have a significant impact 
on the environment. 

5. Conduct periodic formal reviews of forest management and adjust practice 
where necessary. 

6. The Conservation Commission to undertake a comprehensive mid-term 
review of the implementation of the plan and publicly report on it. 

7. The Conservation Commission will refer any proposed change of 
significance in forest management to the EPA for their advice on whether it 
constitutes a variation to the proposal as assessed by them. 

8. Undertake formal trials to test the adequacy of management practices, 
including stream buffers and aspects of silviculture. 

Management strategies 
Provide opportunities for Government agencies, non-government· 
organisations and the community to participate in policy development and 
plan implementation. 

Provide opportunities for community involvement in voluntary activities 
and educational and social development programs on ecologically 
sustainable forest management. 

Background 

The participation of stakeholders in planning and management is an ongoing process that can 
involve communication, interaction: and joint decision-making between different stakeholders. 
A good participation process will result in decisions that are more sensitive and responsive to 
community concerns and values. The breadth and depth of public participation in the planning 
and management of the forests will increase during the life of the approved plan as public 
interest in management issues rises and the Department expands the range of issues for which 
participation takes place on. An example of this is the local community advisory committees 
established to help with management planning and finalising boundaries for the new reserves 
proposed in the Government's Protecting our old-growth forests policy. 

Many of the management activities undertaken by the Department have the potential to affect 
values or resources that other Government and non-government bodies have a legal 
responsibility for, or an interest in. For example, the Water and Rivers Commission and the 
Water Corporation have legislated responsibility for water supply and water quality from 
forested catchments and the WA Tourism Commission has a responsibility for tourism in the 
south-west. In these cases it is necessary for the Department to consult with such bodies prior 
to taking any actions that will significantly affect their .interests. 

The public also . has a right to have a meaningful role in the management of forests for 
environmental, economic and social outcomes. There is a statutory role for public 
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participation in management plan development, however there are many areas of public 
interest that are not addressed in statutory management plans which the public would like the 
opportunity to know about and comment on prior to their implementation. These include 
timber harvesting plans, prescribed burning plans and changes to the codes of practice and 
management guidelines that set standards for field operations. 

The participation process the Department will use will vary depending on the issue, its 
complexity, level of interest and the responsibilities of the stakeholders. It may be 
educational, consultation, functional participation, joint planning, joint decision making or 
facilitating community decision making. In general: 

• issue plans that cover geographical areas or issues of high public interest will be 
advertised and made available for public comment prior to their adoption; 

• task plans will be discussed directly with affected stakeholders and made available to the 
public; and 

• codes of practice and management guidelines, such as the silvicultural guidelines, will be 
developed or amended in consultation with affected stakeholders and advertised and made 
available for public comment prior to their adoption. 

The Department's Policy No. 15 'Community involvement' (2001) and Administrative 
Instructions 31 'Operational guidelines for public participation in planning and the 
management of advisory bodies', and 43 'Operational guidelinesJor volunteer activities', set 
out in detail community involvement objectives and strategies. Existing Departmental policies 
relevant to forest ecosystem management are listed in Appendix 22. 

Potential 
threats 

Management 
actions 

1. Significant decisions are made that affect a resource another organisation 
has a legal interest in without them having a chance to provide comment. 

2. No chance for the community to provide input to an activity of high public 
interest before it occurs. 

1. Consult and work cooperatively with government agencies and 
organisations on forest management activities, guidelines and standards 
whenever they may affect resources or values the agencies or organisations 
have a responsibility for or an interest in. 

2. Develop and implement programs that provide the community with 
educational opportunities and information on ecologically sustainable forest 
management. 

3. Establish processes, and relationships with community groups, to foster 
public involvement at both the policy, planning and plan implementation 
levels for forest management activities that have a high community interest. 

4. Provide a range of opportunities for volunteers to be involved in forest 
management activities. 

Management strategy 
During the term of the plan to continue to explore opportunities to refine 
forest management to the understood natural disturbance limits of the 
ecosystem(s) present, including specifically recognising and allowing for 
site specific variations. 
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Background 

Forest ecosystems of the south-west have evolved in the presence of disturbance from fire, 
storms, pests and diseases, although there is now a range of introduced pests and diseases to 
which there is no co-evolution. A precautionary approach to management that involves 
disturbance of ecosystems would therefore be to regulate that disturbance to within the limits 
of what is understood to have been the natural range of that disturbance. In this way a 
manager could have some confidence that the regenerative mechanisms of the flora and fauna 
would be effective in recovering from the disturbance. 

For example, a study to define and map the development stages ofkarri forest (Bradshaw and 
Rayner 1997) identified approximately 4,500 discrete structural patches, the majority (50-60 
per cent) of which were less than 10 hectares and more than 75 per cent were below 40 
hectares. This information suggests karri clearfell coupes should be in the tens of hectares 
rather than the hundreds of hectares if disturbance from timber harvesting is to be constrained 
to the understood natural scale of disturbance. 

The heat and smoke derived from fire play a major role in stimulating the germination of seed 
of a suite of forest understorey plant species. While it might sometimes present operational 
difficulties, the use of fire in regenerating ecosystems following disturbance, particularly 
timber harvesting, is therefore a means to seek the highest species diversity in regeneration 
activities. 

This approach does not mean management should slavishly attempt to mimic the natural or 
pre-European processes even if they could be adequately determined. Management is required 
that takes account of the current condition, existing constraints and social requirements of the 
forest. However, within this context an understanding of the scale of natural disturbance 
regimes gives the manager the opportunity to be precautionary by, wherever possible, 
working within those limits. 

Potential 1 The proportions and distribution of forest structures not optimal for forest 
threats values. 

2 Knowledge on natural ecosystem functioning inadequate to prescribe best 
practice limits to disturbance. 

3 Disturbance well outside natural ecosystem function limits resulting in a 
loss of biodiversity, health and productivity. 

4 Inadequate management practices limit the capacity of natural processes to 
restore biodiversity and ecosystem health. 

Management 1. Establish a landscape scale unit and develop structural goals for the three 
actions scales of management. 

2. Set limits for disturbance (coupe size, soil disturbance, fire intensity, etc.) in 
guidelines. 

3. Consolidate guidelines for human-induced disturbances that allow natural 
processes to function adequately to enable full functioning of the ecosystem. 

Management strategy 
Develop, refine and implement a formal ISO 14001 accredited 
environmental management system. 
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Background 

The effectiveness of the forest management system will ultimately determine the 
effectiveness of the implementation of the management plan objectives and strategies. A good 
management system needs to cater systematically for the planning, implementation, 
monitoring and any amendments to implementation, known as adaptive management, that are 
identified as necessary through monitoring or other means of identifying deficiencies. 

A formal Environmental. Management System (EMS) provides a standard, systematic 
framework for management activities that facilitate a precautionary approach and adaptive 
management. The most widely accepted standard for an EMS is that of the AS/NZS ISO 
14000 series. 

The core component of an. EMS is the analysis of all management activities to identify 
environmental 'aspects' that arise in the course of those activities and then to rate them for 
their significance with respect to risk to the environment. An 'aspect' is an element of an 
organisations activities, products or services that can interact with the environment. A 
significant aspect is one that can have a significant environmental impact. 

The aspect rating process achieves the requfrement of the precautionary principle to be guided 
by a careful evaluation to avoid, wherever practicable, serious or irreversible damage to the 
environment. The EMS then requires controls on operations (guidelines) to ameliorate the risk 
of adverse environmental impacts followed by monitoring, auditing and review of the 
effectiveness of those controls. An effective EMS provides a strong framework for a 
precautionary approach to management incorporating adaptive management. 

The precautionary principle requires an assessment of the risk-weighted consequences of 
various options. A formal risk management system is a systematic way of identifying risks, 
evaluating their significance and identifying options to ameliorate them to tolerable levels. 
Management can then weigh up the implications and make informed decisions. 

The Department is in the process of implementing formal risk management systems for its 
activities. Formal risk management systems have already been developed for particular issues 
such as public recreation on land categories managed by the Department (Visitor Risk 
Management System) and the risk to various forest values from wildfire (Wildfire Threat 
Analysis). The key elements of all of these formal systems are that they have an objective 
approach to the assessment of risk and they document the process and the outcomes for 
subsequent audit and review. 

An EMS for native forest harvesting and regeneration operations in W estem Australia has 
been developed and is being implemented by the Forest Products Commission. Certification 
was achieved during 2001. The Department is now developing an EMS to cover its operations 
and responsibilities in respect of forest management: 

Potential 1. Management system that does not provide for monitoring of operations or a 
threats mechanism for improving deficiencies. 

2. Management system that does not systematically cover all elements 
recognised as important. 

Management 1. Develop and implement an EMS for forest management to the AS/NZS ISO 
actions 14001 standard to complement that developed by the Forest Products 

Commission, by May 2004. 
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Management strategy 
. Develop mechanisms to provide for lower level management actions to be 
consistent with the objectives and strategies of the approved plan . 

Background 

The approved plan will contain strategies to achieve outcomes for timber supply, biodiversity 
conservation, water protection and a range of other issues and values. If individual strategies 
are implemented in isolation they will not only be inefficient but there is a high likelihood 
that conflicts in space and time will cause the failure of some strategies. For example, 
prescribed burning in a particular area also needs to consider the requirement for fire for 
regeneration following timber harvesting, the need for fuel reduction to protect life and 
property and the need to retain areas unburnt to enable mapping for dieback symptoms. 

This is done through the development of issue plans that integrate the various forest 
management plan strategies to achieve the best overall outcome for all values on a particular 
area. Issues plans provide site-specific detail for parts of State forest and timber reserves 
although they may also include a part or all of a national park provided it is consistent with 
any relevant area management plan. 

The greatest planning effort will be the plan used to integrate planning for the delivery of 
other strategies. Because of this, the planners developing the three-year timber harvesting 
plans are usually the ones who integrate the implementation of other plans and strategies on 
State forest and timber reserves. Following the discussion and negotiation on the integration 
all issue plans, such as the burning plan, are adjusted to be in harmony. Public involvement at 
the issue level planning stage will occur (see previous strategies for community involvement). 

Once the integration has taken place task plans are drawn up for each activity. Task plans 
contain a high degree of site-specific detail and operate for the length of time of the operation, 
which might be a year for a timber harvesting coupe or a month for a prescribed burn plan. At 
this level public involvement would normally .be confined to those immediately affected by 
the operation, such as the neighbour of the harvesting operation or the apiarist with the site in 
the burn area. 

Task plans are supported by codes of practice and other guidelines that set out the best 
practice means of achieving the particular task (see strategy for controlling operations). 
These guidance documents are written so that they integrate the outcomes sought by the 
various strategies in the plan at the operational scale. 

Potential 1. Implementation of strategies not integrated resulting in inefficiencies and 
threats failure to achieve desirable outcomes. 
Management 1. Develop issue plans for the implementation of strategies in the draft plan that 
actions integrate other forest management plan strategies. 

2. Develop detailed task draft plans to implement effectively the issue draft 
plans and achieve strategy integration at the operational scale. 

Management strategy 
Identify, document and communicate roles and responsibilities in 
management. 
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Background 

State forest and timber reserves are vested in the Conservation Commission and the 
Department manages the land according to management plans prepared under the direction of 
the Conservation Commission and approved by the Minister for the Environment and 
Heritage. The Forest Products Commission is responsible for the harvesting and regeneration 
of the forest and the sale of forest products, and associated industry development issues (see 
section 2.3 in 'Biological diversity' chapter). 

Key roles in the implementation of the strategies in the draft plan need to be identified within 
the Department and the responsibilities associated with those roles documented. Doing this 
ensures responsibility for activities that are important for achieving the draft plan's proposals 
or performance standards is understood. 

The EPA has a specific role under the EP Act to assess the new forest management plan and 
the Department of Environmental Protection the role of monitoring the conditions the 
Minister for the Environment and Heritage may set in relation to the implementation of the 
draft plan. On occasions, the EPA may undertake the task of compliance monitoring. The 
EPA also has a broad informal role to oversee the condition of the environment and will 
achieve that by informal monitoring of the performance indicators used to measure the 
implementation of the new plan. 

Potential 1. Key tasks are not carried out due to confusion as to where responsibilities 
threats for them lie. 
Management 1. Systematically identify and document responsibilities between the 
actions Department and the Forest Products Commission on forest management 

related to timber harvesting and regeneration. 
2. Identify key tasks associated with implementation of the approved plan and 

document the roles and responsibilities associated with them. 

Management strategy 
Generate and transfer knowledge and develop the necessary skills and 
competencies in staff. 

Background 

Knowledge accumulation 

Full and effective implementation of many of the actions identified in the new forest 
management plan will require improvement in knowledge and understanding of the biological 
diversity of south-west forests at the genetic, specieey and ecosystems levels. 

The D_epartment maintains a research function that seeks to advance the understanding and 
means of protection of the State's biodiversity and the sustainable utililisation of the State's 
natural resources. It is common for inquiries and reviews to identify research priorities. 
Attachment 11 of the RFA (Commonwealth of Australia and State of Western Australia 1999) 
identified high level priority areas for research on the description and documentation of 
biodiversity, the protection and conservation of biodiversity and the sustainable use of natural 
resources. Other recent lists include those from the EPA (1998) and Ferguson et al. 2001. 

The Department's research function must accommodate the research needs of the biota 
throughout the State, where for many areas, knowledge is less than for forest areas and the 
urgency of conservation actions is often greater. Because of this, resources to undertake 
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research will never be available to address all the issues identified and prioritisation is 
necessary. The Department seeks to target scientific research to issues of high priority for, in 
particular, biodiversity conservation. Research program priorities are periodically reviewed 
and published as five-year strategic plan outlining the projects, staff allocation and expected 
outcomes (Department of Conservation and Land Management 1999a). 

Data collection for direct use in improving management systems is also a source of increasing 
knowledge. The inventory of forest resources and modeling of the growth will be continued 
during the life of the plan in line with the recommendations in Ferguson et al. (2001 ). 

Many of the strategies in the new forest management plan will be implemented immediately it 
is approved. However, where knowledge is incomplete and the understanding of the impacts 
is uncertain, strategies are conservative, based on the precautionary approach, and will be 
adapted as new knowledge becomes available from research and monitoring. 

Skills 

In order to implement management strategies effectively, the workforce should be 
appropriately skilled. Formal skills development through training is one element of 
establishing competence. However, acknowledgement of other sources of skills through 
experience and education is important. It will be necessary to develop criteria to allow 
measurement of competence for particular tasks. 

The process for identifying competency criteria of key tasks is an element of an EMS and 
progress was made through the development of the Forest Products Commission's EMS. 

Potential 1. Inadequate understanding of natural systems that resulted m poor 
threats management outcomes. 

2. Staff with responsibility for key activities who lacked adequate 
competencies. 

Strategies 1. Develop and implement research and other programs to acquire knowledge 
that will improve the basis for forest management. 

2. Identify the skills and competencies required for the key tasks in delivering 
ecologically sustainable management, review the skill and competency level 
of staff and contractors and initiate training and other programs to overcome 
deficiencies. 

Management strategy 
Develop, make public and maintain a comprehensive suite of operational 
guidance documents to control operations that incorporate best practice 
taking account of the principles of ecologically sustainable forest 
management. 

Background 

Control of management outcomes is achieved through stipulating requirements in a 
hierarchical series of documents (Table 11) and the supervision of implementation and . 
monitoring and auditing the outcomes. 

Parliament sets the relationship between the Conservation Commission, the Department and 
the Forest Products Commission and prescribes the broad management objectives for State 
forest and timber reserves. Activities that conform to the objectives in the CLM Act, and the 
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policies that guide those activities, are determined by the Conservation Commission and the 
Minister for the Environment and Heritage through the development and approval of a forest 
management plan. 

Implementation of the approved plan by the Department occurs within the guiding framework 
of policies, instructions, codes of practice and management guidelines. Field activities 
associated with the implementation of the approved plan are managed by the Department, the 
Forest Products Commission and other bodies, such as mining companies. Issue plans, action 
plans and operational prescriptions, developed by these bodies, make up the detailed works 
programs necessary to implement the strategies proposed in this draft plan, and meet the 
standard or outcome set. 

Table 11: Hierarchy of documents that guide management in State forest and timber 
reserves 

Controlling document Content Custodian 

Acts of Parliament Generally broad structures and Parliament 
intent for issues 

Statutory policies Policies on specific issues Government, Conservation 
relevant to forest management Commission, the Department 
that have a statutory or whole- and various other Government 
of-Government backing departments 

Management plan Strategies for management Conservation Commission 
utilising CLM Act requirements 
and relevant policies 

Management policies Policies on specific issues Conservation Commission and 
relevant to forest management the Department 

Codes of practice, silvicultural Details on how tasks are to be Department, Forest Products 
and other management and performed to meet management Commission and other mdustry 
operational guidelines requirements bodies depending on the activity 

Appendix 23 lists current guideline documents. 

The implementation of the strategies and management actions through lower level guidance 
documents such as the silvicultural guidelines and the Manual of Management Guidelines for 
Timber Harvesting in Western Australia can determine the success or otherwise of strategies 
to conserve biodiversity or soil and water. The Conservation Commission and the 
Department as the custodians, and in the case of the Department also a user, of the forest need 
to establish standards for implementation and means to check implementation to see that 
standards are being met. Where performance does not meet the standard some enforceable 
corrective action needs to be in place. 

While 100 per cent compliance with all guidelines is obviously a goal, in practice perfect 
compliance cannot be achieved in all. instances for two reasons. Firstly, many guidelines 
require interpretation of complex natural resource systems in the field therefore assessment of 
compliance is in shades of grey rather than black and white. Secondly human behaviour is 
inconsistent and even well-trained and caring operators will make errors of judgement or 
observation, or will be affected by unavoidable accidents. 

Audits of compliance with provisions in the Manual of Management Guidelines for Timber 
Harvesting in Western Australia currently attempt to quantify key management activities such 
as protection of stream zones, implementation of soil conservation measures and protection of 
crop "trees. For example, in the last audit on stream zone protection, 95 per cent of the 
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boundary sampled had been successfully protected. However, this parameter alone is not 
adequate to use as a standard as it provides no limits on the type and severity of the breach. 

Guiding documents are updated periodically to incorporate new knowledge and when updated 
will be subject to community consultation procedures. 

Evaluation of success in meeting the required standards will be achieved through monitoring, 
self reporting on compliance, and auditing of operations. 

Potential 1. Operations that pose a significant threat to the environment do not have 
threats appropriate guidelines to mitigate the threat. 

2. Guidance documents not maintained and consequently lose currency with 
respect to best practice. 

Management 1. Review existing guidelines within the first two years of implementation of 
actions the plan to ensure they conform to the requirements of the plan and the 

principles of ecologically sustainable forest management. 
2. Develop a hierarchy of guidance documents, segregate responsibilities 

between the Department, the Forest Products Commission and the 
Conservation Commission by the end of the first year of implementation. 

3. Wherever appropriate and possible, develop performance targets for 
compliance with guidelines. 

Management strategy 
Track the achievement of the objectives of the approved plan and the 
implementation of the plan's strategies through the key performance 
indicators and in other ways. 

Background 

The criteria that form the structure of this draft plan and the objectives and strategies relevant 
to them are effectively the Conservation Co~ission's working definition of sustainable 
management for the forests of the south-west. There is a growing public expectation and it is 
the Conservation Commission's desire that achievement of or progress toward, sustainable 
forest management will be demonstrated rather than assumed. Performance indicators are one 
means of achieving this provided there is agreement on objectives, targets and the indicators 
used. 

Performance indicators are a quantitative or qualitative variable that can be measured or 
described and which when observed periodically demonstrates trends or achievement of 
targets. The use of indicators also provides a basis for adaptive management (Raison et al. 
2001): 
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r--------1• Planning: set objectives and targets 

+ 
----..,•• Implementation: guided by operational guidelines 

+ Outcomes: monitored using indicators 

+ 
Evaluation: of outcome against target 

+ 
Adaptation: of plans or guidelines based on evaluation 

Reporting to stakeholders 

The use of indicators in this draft plan is a means to track the effectiveness of the plan in 
meeting its objectives. However, it is not possible, practical or cost effective, to measure all· 
the aspects of management because of technical and resource impediments, hence indicators 
used will target 'key' aspects of the draft plan. A key set of indicators is defined by 
Kanowski et al. (2001) when considering the conservation of biodiversity as: the minimum 
set, which if properly monitored, provides rigorous data describing the major trends in and 
impacts on, Australian biodiversity. 

The selection process for indicators used the following criteria. Ideally they should: 

• be a robust indicat~r of change and reflect a highly valued aspect of the draft plan; 

• provide an early indication of adverse change; 

• be capable of being readily measured and be cost effective to collect the data; 

• be easy to understand; 

• be relevant to the draft plan's desired outcomes or implementation; and 

• contribute to other monitoring requirements such as RF A and Montreal process. 

The most fundamental requirement for successful indicators is the establishment of clear 
objectives for management. Past forest management plans have not clearly articulated 
objectives for the range of outcomes proposed in plans. The overall goal of the draft plan is 
for forest management to be in accord with the principles of ecologically sustainable forest 
management described in the CLM Act. 

Indicators can be designed to measure any or all of the three elements of a management issue, 
namely (i) the condition of the subject under consideration, (ii) the pressure(s) that might be 
affecting the subject, and (iii) the response to those pressures by management. Indicators can 
also be applied at the scale of whole of forest, landscape or operational. The selection of 
indictors will depend on the issue, however in general, indicators that measure an output are 
more useful than those that measure inputs or workload. 

Key performance indicators are placed at the end of each chapter. While indicators that 
measure outcomes were sought, the difficulty in obtaining meaningful data has meant that in 
many cases the indicators had to rely on measurement of inputs. An example of this is the 
indicator that measures compliance with codes of practice established to obtain an outcome 
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such as soil protection or biodiversity conservation. While it would be preferable, for 
example, to measure changes in the bulk density of soil or in the levels of biodiversity 
conserved that the codes are directed at, it is often impractical. 

Key performance indicators in this draft plan will have protocols developed for them that, 
among other things, define the data to be collected, the frequency, who will do the collection 
and reporting, the targets for compliance and what the response will be to a failure to meet the 
targets. It is anticipated that protocols will need to be reviewed frequently as experience on 
data gathering and interpretation is gained. 

The review of key performance indicators in this draft plan and the development of new 
indicators will be maintained throughout the life of the approved plan. 

Potential 1. Resources available inadequate to measure key performance indicators. 
threats 2. Selected key performance indicators that do not adequately illustrate trends 

in criteria for sustainability. 
Management 1. Develop protocols that establish definitions, aims, scope, methods, costs, 
actions responsibilities and authorities for each key performance indicator. 

2. Progressively implement data collection analysis and reporting of the key 
performance indicators in the draft plan. 

3. Continue development of key perfonnance indicators. 

Management strategy 
Audit implementation of the approved plan and the compliance of 
operational guidance documents with the plan's objectives and strategies. 

Background 

A major control in the forest management system is audit that checks compliance with 
standards-and assesses the effectiveness of systems. The Conservation Commission has a 
statutory responsibility (CLM Act section 19(1)(g)) to audit the implementation and 
compliance with management plans and has an audit manager to effect that responsibility. 
The Department and the Forest Products Commission maintain operational internal audit 
sections to audit the effectiveness and efficiency of their management systems. Auditing of 
forest operations will be undertaken at four levels: 

• The Forest Products Commission will undertake internal audits of the efficiency and 
effectiveness of its operational systems and compliance audits of its field performance. 
The results of audits will be reported to the Department and the Conservation 
Commission. 

• The Department's internal audit will review Forest Products Commission audit results, 
undertake audits of Forest Products Commission compliance, audit Departmental 
operational systems and the performance of other external operators on State forest and 
timber reserves. These audits will be reported to the Conservation Commission. 

• The Conservation Commission will review the audits of both the Department and Forest 
Products Commission and undertake its own audits of activities on its land. In addition, 
the Commission will monitor performance against key performance indicators. 

• Third party independent auditors will conduct six-monthly audits of the Department and 
Forest Products Commission EMSs as part of the certification process. The results of 
those audits will be reported to the Conservation Commission. 
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Priority for auditing will be based on an assessment of the rfsk operations pose to the 
achievement of management outcomes. Audits of compliance with guidelines and codes of 
practice will, wherever possible, quantify results so that audit can be one of the means used to 
check that the required standard is being achieved in the field. Audits of the implementation 
of provisions in the Manual of Management Guidelines for Timber Harvesting in Western 
Australia currently quantify some of the compliance and this will be extended to cover the full 
range of quantifiable compliance requirements. 

Potential 1. Auditing inadequate to detect significant breakdown in compliance .. 
threats 2. Audit program that is not focused on the highest priority issues. 
Management 1. Develop an annual risk-based audit program to check compliance with the 
actions implementation of the approved plan in conjunction with the Conservation 

Commission and Forest Products Commission. 
2. The Conservation Commission and the Department will quantify required 

outcomes and the standards for activities that will facilitate audit as an 
effective control tool. 

10.3 Key performance indicators 

Key performance indicators are being used to track the achievement of the approved plan's 
objectives and its implementation. The background to tlie development of key performance 
indicators is described in section 10.2. 

Five key performance indicators have been selected to track implementation. The indicators 
relate to the participation of stakeholders in planning and management, the development of 
the necessary skills, competencies and knowledge for management, the implementation of the 
environmental management system and adaptive management. 

Key performance indicator 24 Provide for public involvement activities and public education, 
awareness and extension programs and make available forest 
related information. 

Performance measure Compilation of programs for public involvement, education, 
awareness and extension programs. 

Performance target(s) Number of registered volunteers working on ecologically 
sustainable forest management projects. 

Reporting Annual. 
Response to target shortfall Investigate and report to the Conservation Commission. 

Key performance indicator 25 Develop and maintain human resource skills across relevant 
disciplines. 

Performance measure The extent to which the Department demonstrates the capacity 
and commitment to develop and maintain the essential skills of 
staff. 

Performance target(s) Capacity and commitment matches prescribed competency 
levels. 

Reporting Annual. 
Response to target shortfall Investigate and report to the Conservation Commission. 
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Key performance indicator 26 

Performance measure 

Reporting 
Response to target shortfall 

Key performance indicator 27 

Performance measure 

Performance target(s) 
Reporting 
Response to target shortfall 

Key performance indicator 28 

Performance measure 

Performance target(s) 
Reporting 
Response to target shortfall 

Development of scientific understanding of ecosystem 
characteristics and functions. 

• Expenditures on research and development related to 
ecologically sustainable forest management; 

• Person years of scientific research, by ecosystem or 
disciplinary area of study, in the field of ecologically 
sustainable forest management; and/or 

• Number of peer-reviewed articles published annually on 
ecologically sustainable forest management. 

Annual. 
Investigate and report to the Conservation Commission. 

Environmental management system. 
' 

Development of an environmental management system to a 
standard suitable for accreditation. 
May2004. 
Annual. 
Investigate and report to the Conservation Commission. 

Adaptive management. 

The extent to which guidance documents have been reviewed 
and management modified to improve ecologically sustainable 
forest management. 
All guidance documents reviewed by mid-term. 
Annual. 
Investigate and report to the Conservation Commission. 

144 



Appendices 

145 



APPENDIX 1 

Principles for conserving biodiversity 

Western Australia is a signatory to the National Strategy for the Conservation of Australia's 
Biological Diversity (Commonwealth of Australia 1996). The National Strategy has adopted 
nine principles in the development of its objectives and actions, and recommends these be 
adopted and implemented. 

1. Biological diversity is best conserved in-situ. 

2. Although all levels of government have clear responsibility, the cooperation of 
conservation groups, resource users, indigenous peoples, and the community in 
general is critical to the conservation of biological diversity. 

3. It is vital to anticipate, preven't and attack at source the causes of significant 
reduction or loss of biological diversity. 

4. Processes for and decisions about the allocation and use of Australia's resources 
should be efficient, equitable and transparent. 

5. Lack of full knowledge should not be an excuse for postponing action to conserve 
biological diversity. 

6. The conservation of Australia's biological diversity is affected by international 
activities and requires actions extending beyond Australia's national jurisdiction. 

7. Australians operating beyond our national jurisdiction should respect the principles 
of conservation and ecologically sustainable use of biological diversity and act in 
accordance with any relevant national or international laws. 

8. Central to the conservation of Australia's biological diversity is the establishment of a 
·comprehensive, representative and adequate system of ecologically viable protected 
areas integrated with the sympathetic management of all other areas, including 
agricultural and other resource production systems. 

9. The close, traditional association of Australia's indigenous peoples with components 
of biological diversity should be recognised, as should the desirability of sharing 
equitably benefits arising from the innovative use of traditional knowledge of 
biological diversity. 
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APPENDIX 2 

Structural goals for jarrah and karri forest overstorey 

Stages of development of forests 

The generalised stages of development of a patch of trees that develops without intervention 
can be broadly categorised as follows: 

Jarrah (Department of Conservation and Land Management 1992b) 

Jarrah establishment stage 
The stage of development includes the seedling stage (less than one year, usually with 
cotyledons present); lignotuberous seedling stage (older than one year, cotyledons absent, one 
stem with a lignotuberous swelling); seedling coppice stage (obvious lignotuber, multiple 
shoots); and the ground coppice stage (multiple shoots less than 1.5 metres in height). The 
establishment stage finishes when the dynamic coppice shoot exceeds two metres. This can 
occur within five years, but may extend over decades depending on competition from the 
overstorey and fire regimes. 

Jarrah juvenile stage 
A crown of small branches, all of which will be shed as the tree gains height, characterises the 
juvenile stage. Branches are shed from the base of the crown, and the formatiori of a clear 
bole is commenced. This juvenile or primary crown usually contains about four years of 
growth and vigorous crowns are conical in shape. This stage ends when the diameter reaches 
15 centimetres at an age of between 15 to 30 years. 

Jarrah immature stage 
Trees between 15 and 45 centimetres in diameter are described as immature. During this stage. 
a secondary crown develops while the upper crown resembles that of the juvenile stage. The 
semi-persistent lower branches form leaf-bearing juvenile crown units which give eucalypt 
crowns their characteristic appearance. The lateral spread of the crown commences during 
this stage, which concludes at between 40 to 70 years. 

Jarrah mature stage 
The mature stage is reached when the diameter reaches 45 centimetres and concludes when it 
reaches around 100 centimetres. 

During this stage, large persistent branches develop. Semi-permanent crown units grow from 
the main stem and the persistent branches. These persistent branches are also known as the 
shaping branches. As the primary crown pushes outwards, it may be weighted downwards 
although this occurs less in jarrah than in other eucalypts. Epicormic shoots may be evident 
towards the end of the mature stage, and dead branches are common in the crown. This stage 
of development concludes at between 120 to 250 years. 

Jarrah senescent stage 
Trees greater than 100 centimetres in diameter are described as senescent. During this stage 
the branches of the primary crown break, or die, and are replaced by branches that develop 
from dormant buds on the trunk (epicormic branches). 
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The epicormic branches are never as efficient as the branches of the primary crown. They 
may live for a few years or decades and then break and be replaced. This process may be 
repeated several times before eventual death. 

Analysis of the ages oflarge jarrah trees (Burrows 1991) indicates that relatively few exceed 
an age of 360 years. 

Karri (Bradshaw and Rayner 1997) 

Karri establishment stage 
This is the first and shortest stage. It begins with the germination of seedlings following the 
removal of the overstorey associated with suitable seed bed conditions. The stage ends with 
closure of the canopy of the regenerating karri trees, signalling their dominance over the 
understorey. Stem numbers during this period will be reduced from perhaps a million 
germinants per hectare to 5,000 saplings. The time varies with site productivity but eight 
years is used as a general minimum. 

Karri juvenile stage 
The stage is characterised by increasing competition between trees and their struggle for 
dominance over their neighbours. Trees grow very rapidly and by the end of the stage have 
separated into dominant and dominated strata. The understorey species progressively die off, 
leaving those that do not require fire to regenerate and the very long lived. On a fully stocked 
stand, stem numbers will decrease from around the 5,000 to 500 per hectare. The juvenile 
stage ends at about 25 to 30 years of age of the stand. 

Karri immature stage 
The trees begin to form a semi-permanent crown with the lower branches dying and breaking 
off. Tree growth is rapid until it is between 50 to 60 years old. Competition continues but at a 
lesser rate than in the juvenile stage. Neighbouring trees take up small gaps created by 
mortality. 

The stage ends when individual tree crowns have reached the size above which they are no 
longer capable of expansion regardless of the space available, which is at approximately 120 
years old. 

Karri mature stage 
The physical limitations of each individual are now reached, hence the tree can neither 
occupy more of the site nor increase its crown dimensions: only diameter now increases. 

Crown branches will periodically break, resulting in vigorous replacement through epicormic 
development without changing crown dimensions. Individuals will slowly decline but the 
growth rate of the dominant will be largely sustained. Where a tree dies, the surrounding trees 
cannot take up the space, leaving the opportunity for 'regeneration to occur. The initiation of 
hollows probably begins early in this stage as large branches break and branch stubs grow 
over. The mature stage ends when the stand is about 200 to 250 years old. 

Karri senescent stage 
During this stage the tree reduces its capacity to sustain growth and control over the site. The 
process of crown renewal slows and as major branches are lost they are replaced by less 
vigorous epicormics lower down the branch or on the bole. Damage provides entry points for 
fungi that further weaken the tree structure. The trees are in decline and will slowly break up, 
unless the process is exacerbated by disturbance such· as fire or storm. 
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Tree age studies have shown a rapid decline in numbers between 200 and 280 years followed 
by a more gradual decline with very few individuals exceeding 350 years (Rayner 1992). The 
death of senescent trees leads to the establishment stage. 

The significance of forest structure to management objectives 

Forests are dynamic, continuously changing as stands of trees pass through the stages of 
development from establishment to senescence and death and back to establishment. The 
proportion of each development stage is important for all forest values. 

Different development stages support different suites of biodiversity, so in the absence of 
detailed knowledge of the requirements of every organism it is desirable to have all 
developmental stages represented in the forest as a precautionary measure toward sustaining 
important components of biodiversity. · 

In forests used for timber production having a continuous representation of each age class 
(known as a 'normal' forest) was the classical means to achieve a sustained yield of timber. 
When timber production was based on large-sized sawlogs that came from the mature and 
senescent trees, the structural objective for the normal forest was not incompatible with that 
desirable for biodiversity as all stages were well represented. However, with more intensive 
management using smaller-sized trees, the structure obtained by the achievement of sustained 
timber yield is not necessarily one suitable for the maintenance of biodiversity. 

The mature and senescent stages of development tend to be favoured by users of the forest for 
nature-based recreation and aesthetics. Similarly flowering, hence honey production, is 
negligible in the establishment and juvenile stages. Total carbon sequestration is also at its 
maximum for the stand in the mature and senescent stage of development, although the rate of 
sequestration is highest in the juvenile and immature stages. 

The distribution of developmental stages is significant for all of these values except carbon 
sequestration. For example, development stages mustbe relevant to the physical and climatic 
gradients that affect species distribution and to the scale relevant to fauna. Therefore 
structural goals for the forest need to be considered at a range of levels. This draft plan has 
selected three scales to apply structural goals: 

• whole of forest - all the forest land subject to the draft plan; 

• landscape- an intermediate scale between the whole of forest and operational; and 

• operational - at the level of the harvesting coupe or the prescribed burn. 

What causes forest structure to change 

Forest structure changes through the passage of time as a growth moves young stages 
progressively through to older ones and when a stand is killed and regeneration takes place. A 
fire can kill a stand at any developmental stage, although it would most usually be in the very 
early or senescent stages of development. 

In the forests of the south-west stand replacing events take place through: 

• timber harvesting and regeneration; 

• mining and rehabilitation; 

• fire and regeneration through natural or artificial means; and 

• disease or pest attack and regeneration. 
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Changes in forest structure resulting from timber harvesting and mining can be readily 
predicted and subsequent development modelled. Changes to structure resulting from fire and 
disease are more problematic, but can be estimated using probability based on the past 
frequencies assuming future environmental conditions and management remains similar. 

Determining appropriate structural goals 

Jarrah - whole of forest scale 

Unlike karri, the jarrah forest exists as a fine scale uneven aged mosaic. As a consequence it 
cannot readily be mapped for developmental stages, making the setting of whole of forest 
goals based on the proportion of each stage impossible. 

To overcome this, the Forest Management Plan 1994-2003 adopted goals based on four 
disturbance categories: minimal disturbance being the formal reserve system; low disturbance 
being the informal reserve system;. moderate disturbance being forest used for timber 
harvesting and other disturbance uses; and high disturbance being forest subject to mining. 
The goals were: 

• minimal disturbance - at least 25 per cent; 

• low disturbance - at least five per cent; 

• moderate disturbance - convert no more than an average of one per cent in this category 
to the establishment stage each year; 

• high disturbance - maximise retention of late development stages and regenerate the 
mined area as soon as possible. 

Minimal and low disturbance categories were assumed to contain the range of development 
stages suitable to sustain biodiversity through time. 

Data for 2000 show the following: 

• minimal disturbance - 3 8 per cent; 

• low disturbance - 9 per cent; and 

• moderate disturbance - 0.25 per cent/annum. 

All old-growth forest is now protected and significant additional formal reserves are 
proposed, consequently the area of forest in the minimal disturbance category will increase 
substantially. This will also mean a decrease in the area of forest converted annually to the 
establishment stage. 

Jarrah - landscape scale 

The earliest attempt to control forest structure at the landscape scale was in the Environmental 
Impact Statement for the marri wood chip project (Forests Department 1973) where a goal of 
retaining 20 per cent of each forest block in the licence area free from timber harvesting was 
set. This was achieved through the creation of informal reserves on roads and streams. The 
goal was not extended outside the licence area. 

This approach adopted the administrative unit 'forest block' (which vary from 3,000-8,000 
hectares) as the landscape unit and established a quantifiable retention prescription as a 
surrogate for aesthetic and biodiversity objectives. The approach highlights the two problems 
in determining goals for a landscape scale that still exist: 
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• what is an appropriate unit to select as a landscape scale? (see 'Biological diversity' 
chapter); 

• ·having selected an appropriate unit, what biodiversity conservation objectives are 
appropriate for it, and how do forest structures relate to those objectives? 

These are complex questions for which' there has been limited analysis and discussion. 

Jarrah- operational scale 

Although not explicit, there has been a long-standing objective to sustain the habitat necessary 
for the presence of fauna at the operational scale. The strategy to achieve this has been to 
retain structural diversity during timber harvesting operations, particularly through retention 
either permanently or temporarily of known useful habitat components. 

The measures employed are: 

• large formal reserves alongside timber harvesting areas; 

• informal reserves among timber harvesting areas; 

• seeking a minimum of three age or size classes representing the development stages of the 
forest in each coupe; 

• retention for visual resource management; 

• retention of existing and potential habitat (trees with hollows and logs) in coupes; 

• retention of cull trees in coupes; 

• retention of shelterwood trees during establishment phase; 

• temporary retention (15 to 60 years) to limit gap size to 10 hectares (TEAS); 

• 30 per cent retention for salinity management in second order catchments; and 

• varying gap size according to visual resource zones. 

The information on which much of this is based is limited to a small number of species and is 
static in nature, i.e. limited to the response at the site as a consequence of the action. 

Karri - whole of forest scale 

The 1994 Forest Management Plan made the assumption that, on average, karri trees live for 
200 years, and that the proportions of each development stage to sustain this were: 

• establishment 4 per cent 

• juvenile 8 per cent 

• immature 48 per cent 

• mature/senescent 40 per cent 

The structural goal for karri was set at a whole of forest scale as: 

The minimum proportion of the area of the karri forest dominated by the mature and 
senescent stages of development will be retained at approximately 40 per cent. 

No goal was set at the landscape or operational scale. 
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The development stages of the karri forest were subsequently mapped (Bradshaw and Rayner 
1997). The distribution of development stages at 2000 was: 

• establishment 9 per cent 

•· juvenile 18 per cent 

• immature 23 per cent 

• mature/ senescent 50 per cent 

The 1994 whole of forest goal is no longer relevant as a constraint on timber harvesting of 
karri, however, the goal is still a sensible minimum for the mature and senescent development 
stages and could be retained. Stand replacing fire is now the biggest threat to the non
achievement of the goal and its retention will provide some guidance to fire protection 
measures in old-growth forest. 

In order to meet the structural goal in the long term, the Forest Management Plan 1994-2003 
proposed, instead of clearfelling, to grow on to mature and senescent stages significant 
proportions of existing and future juvenile and immature stands. This is no longer necessary 
because of the additional protection of mature and senescent karri, and the inclusion of · 
regrowth in the reservation proposed in this draft plan. Future plans will have to give 
consideration to the structural stages. · 

Karri - landscape scale 

Setting structural goals at the landscape level has not been attempted previously, but is 
proposed during the term of the approved plan. 

Karri - operational scale 

Whpe there have not been explicit structural goals at the operational scale, there have been 
guidelines. for the past 30 years for the retention of structural components during timber 
harvesting for biodiversity and aesthetic reasons. These have evolved over time and continue 
to evolve, as information, particularly with respect to biodiversity, becomes available. The 
diversity in structure achieved by these measures aggregates up to the landscape level, and the 
whole of forest level, and contribute to the whole of forest goal. 

Measures for the retention of structural components are: 

• · formal reserves alongside logged areas; 

• the informal reserve system ; 

• mature patches of forest retained to ensure there is no more than 400 metres of 
regenerating forest; 

• potential habitat trees; 

• regrowth that can be protected in the regeneration bum; and 

• limits on coupe size (40 hectares) 

Setting structural goals 

The draft plan proposes a landscape management unit be developed and goals for the major 
forest species be developed during the first half of the term of the approved plan. 
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APPENDIX 3 

Land categories, land classification, management plan zoning and 
prescriptions 

Land categories 

The land categories vested in the Conservation Commission and the purposes for their 
managem~nt are set out in Table 12. 

Table 12: Land categories vested in the Conservation Commission 

Land category 

Nature reserve 

National park and 
conservation park 

Other land referred to 
in the CLM Act 
section 5(1)(g) or 
5(1)(h) 

Indigenous State 
forest or timber 
reserves 

State forest or timber 
reserves planted with 
exotic species 

Management purpose(s) CLM Act 56(1)a-e 

Sustain and restore the environment, and to 
protect, care for and promote the study of; 
indigenous flora and fauna, and to preserve any 
feature _of archaeological, historic or scientific 
interest. 

Fulfil so much of the demand for recreation by 
members of the public as is consistent with the 
proper maintenance and restoration of the natural 
environment, the protection of indigenous flora 

_ and fauna and the features of archaeological, 
historic or scientific interest. 

Achieve the purpose for which the land was 
vested in the controlling body. (Such a purpose 
cannot include timber production because the 
reserves do not fall within the meaning of the 
term 'departmental land' in the FP Act.) 

To achieve the purpose or combination of 
purposes provided for in the proposed 
management plan under section 55(1a) 
(conservation, recreation, timber production on a 
sustained yield basis, water catchment protection 
or other purpose prescribed by the regulations). 

To achieve the optimum yield in production 
consistent with the satisfaction of long-term 
social and economic needs. 
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Management 
guidelines 

A regional land 
management plan or 
relevant area 
management plan or in 
its absence the 
provisions of the CLM 
Act and other relevant 
Acts. 

A regional land 
management plan, 
relevant area 
management plan or in 
its absence the 
provisions of the CLM 
Act and other relevant 
Acts. 

A regional land 
management plan, a 
relevant area 
management plan or in 
its absence the 
provisions of the CLM 
Act and other relevant 
Acts. 

The regional land 
management plan 
'Forest Management 
Plan'. 

A regional land 
management plan, any 
specific plantation 
management plan and 
the 'Code of Practice 
for the Management of 
Timber Plantations' 



Land classification 

The Minister for the Environment and Heritage may, on the recommendation of the Conservation 
Commission and,. where applicable, any associated body, by notice published in the Gazette, 
classify any land that is vested in the Conservation Commission (CLM Act s62(1)) as: 

(a) a wilderness area; 

(b) a prohibited area; 

( c) a limited access area; 

( d) a temporary control area; 

(da) a forest conservation area; 

(e) a recreation area for a purpose or purposes specified in the notice; or 

(f) such other class of area as the Minister, on the recommendation of the Conservation 
Commission, thinks necessary fo give effect to the objects of this Act. 

This provision will be used to classify some State forest and timber reserve as forest 
conservation areas. This classification is proposed because there is an existing impediment, 
such as high mineral prospectivity, to an immediate change to a formal reserve land category 
such as nature reserve, national park, or conservation park 

The objective for management of a forest conservation area is primarily biodiversity 
conservation hence they will not be available for timber production, but may be available for 
other uses such as wildflower picking, apiculture or minor craftwood. Forest conservation 
areas contribute to achievement of CAR targets. No forest conservation areas have been 
established although some are proposed in this draft plan. (see Appendix 7). 

Management plan zoning 

. The draft forest management plan zones areas of State forest and timber reserves for specific 
purposes, mainly to identify and protect areas during operations at the operational scale for 
biodiversity conservation and landscape· protection. The results of such zoning are known 
colloquially as 'informal' reserves. 

The criteria for an informal reserve are (Commonwealth of Australia 1997b): 

• specified by provisions in an approved statutory management plan; 

• of a size appropriate to protect the values the zoning seeks to protect; 

• opportunity for the public to comment on the criteria for selection and management 
through the management plan process; and 

• capable of being identified on maps. 

The informal reserves proposed in this draft management plan are set out in Table 13. 
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Table 13: Informal reserves proposed in State forest and timber reserves 

lnfor01alreserve Purpose Specifications 
type 

Old-growth forest Protect areas of old-growth forest Areas greater than two hectares of 
outside the formal reserve system. ecologically mature forest where the effects 

of disturbance are now negligible. 

River .and stream Provide forest undisturbed by Total 60 metres for first, second and third 
zones timber harvesting for biodiversity order2 streams. Minimum width of 20 metres 

conservation and ecosystem on any side. 
health and vitality at the Total 150 metres on fourth order streams. 
operational and landscape scales. Minimum width of 50 metres on one side. 
Protect water quality for Total 400 metres on fifth order and above 
biodiversity and consumptive streams. Minimum width of 100 metres one 
uses. side. 
Protect aesthetic and social 
values. 

Protect productive capacity, soil 
values and carbon pools. 

Travel route zones Protect aesthetic and social A minimum of 200 metres wide on both 
values. sides ofLevel l travel routes3

• 

Provide forest undisturbed by A minimum of 100 metres wide on both 
timber harvesting for biodiversity sides of Level 2 travel routes. 
conservation and ecosystem A minimum of 200 metres wide either side 
health and vitality at the of the Bibbulmun Track. 
operational and landscape scales. 

Diverse ecotype Protect sensitive ecosystems for Rock outcrops greater than 0.2 hectares and 
zones (DEZ) biodiversity conservation and wetlands, heath, sedge, herb and low density 

ecosystem health and vitality. woodland communities. All boundaries to 
have a buffer of undisturbed vegetation 
around them of up to 50 metres from the 
edge of the feature. Ecological characteristics 
will be used to determine the boundary of 
these zones. 

DEZ are defined in the Forest Management 
Information System by vegetation codes. 

Areas set aside by management plan prescriptions 

The draft forest management plan also provides a range of protective measures by 
prescription for certain areas and components of State forest and timber reserves. The 
prescriptions proposed are detailed in Table 14. 

2 Classification system for width and importance of streams, varying from one for minor streams, to 
five for major streams or rivers. 
3 Classification system for viewer sensitivity levels. Level one includes highways and other main roads 
with high (e.g. greater than 75 vehicles per day) levels ofusage (sealed or unsealed). Level two 
includes main roads with moderate levels ofusage (sealed or unsealed). Except for the Bibbulmun 
Track, travel route zones apply only in the Warren Region. 
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Table 14: Protection by prescription proposed in State forest and timber reserves 

· Prescription 
Manage saline water tables. 

Retain habitat components at 
the operational management 
level threatened by timber 
harvesting in j arrah forest. · 

Purpose 
To minimise the risk of them 
rising and contributing to 
streamflow following timber 
harvesting. 

To sustain populations of fauna 
dependent on mature habitat 
components. 

Maintain temporal and spatial To provide structural diversity 
distribution of harvested areas. for biodiversity and visual 

values.· 

Specifications 
All second order catchments in the 
intermediate rainfall · zone (900-
1, l OO mm/year) and low rainfall 
zone (less than 900 mm/year) to 
have 30 per cent of the area 
retained at a basal area greater than 
15m2/hectare for a period of 15 
years after harvesting the 
remainder of the catchment. 

In thinning m the intermediate 
rainfa]l zone, keep final basal area 
to greater than or equal to 15m2 per 
hectare. 

Retain additional river and stream 
buffers on streams in 'high salt 
risk' catchments subject to timber 
harvesting as defined by agreement 
between WRC and the 
·Department. 
An average of four primary habitat 
trees per hectare and six to eight 
potential habitat trees to be 
retained in harvesting. An average 
of one ground habitat element per 
hectare (e.g. hollow logs). 

The maximum size of a gap in 
jarrah harvesting to be 
approximately 10 hectares and 
varied downwards according to 
visual landscape zoning. 

The width of Temporary Exclusion 
Areas (TEAS) strips to be varied 
between 50 metres and 100 metres 
depending on visual landscape 
zoning. 

The maximum size of a clearfell 
area in karri to be 40 hectares, and 
20 hectares in regrowth. 

Where possible limit the distance 
between patches of mature karri to 
no more than 400 metres. 

Biodiversity conservation using land categories, land classification and zoning 

All land subject to this draft plan contributes to its biodiversity conservation objectives, 
however land categories, land classification and land zoning are used to establish a three
tiered system for designating priority for the conservation of biological diversity. They are: 
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The formal reserve system 

The formal conservation reserve system is made up of categories of land that meet the 
following criteria: 

• is mapped and its boundaries are identifiable on the ground; 

• has conservation as a dominant purpose for reservation; and 

• requires Parliament to establish it and change its use. 

The CLM Act provides five land categories that are compatible with the criteria for a formal 
reserve. The three most used are nature reserve, national park and conservation park. These 
are the preferred land categories for areas identified to become part of the CAR reserve 
system. 

In some cases it is not immediately possible to change State forest or timber reserve selected 
for inclusion into the CAR reserve system, to one of the above categories, because it may be 
subject to a State Agreement Act, mining tenement or some other use. These can be made a 
formal reserve using the 'any other land' categories pursuant to CLM Act sections 5(l)(g) and 
5(1 )(h) and include conservation as a purpose in the vesting. The formal reserve system is 
descri~ed in Appendix 6. 

Informal reserve system 

The informal reserve system includes land zoned in the management plan for a conservation 
purpose (see above). Part of the informal reserve system contributes to the comprehensive 
adequate and representative reserve system (see Appendix 6). 

Multiple use land 

Multiple use land is available to produce the goods and services that require moderate to high . 
disturbance of the forest in their production. This includes minerals, timber, wildflowers, 
basic raw materials and some recreation activities and facilities. · 

Controlling the physical and temporal scale and intensity of the disturbance, and, ensuring 
·rehabilitation of disturbed land provides for biodiversity conservation. 

The land categories used are State forest and timber reserve. 

157 



APPENDIX4 

Management plans in force or in preparation within the draft plan 
area 

Plan Plan type Plan period Date gazetted 

Forest Management Plan 1994-2003 Regional 1994 -2003 22.3.1994 

Swan Region 

Northern Forest Region Regional Management Regional 1987-1997 12.2.1988 
Plan 

Mooradung Nature Reserve Area 1985-1995 21.2.1986 

Moondyne Nature Reserve Area 1981-1991 Adopted 

18.8.1980 

Nature Reserves of the Shire ofToodyay Area 1985-1995 Adopted 

10.12.1984 

Nature Reserves in the Shires of York and Area 1987-1997 10.7.1987 
Northam 

John Forrest National Park Area 1994-2004 19.8.1994 

Yanchep National Park (under review) Area 1989-1999 2.7.1989 

Yellagonga Regional Park Area in preparation 

Gnangara Regional Park Area in preparation 

Beeliar Regional Park Area in preparation 

Herdsman Lake Regional Park Area in preparation 

Swan Estuary Marine Park and Adjacent Nature Area 1999-2009 7.4.2000 
Reserves 

Matilda Bay Reserve Area 1992-2002 

Canning River Regional Park Area 1997-2007 5.12.1997 

Camac Island Area in preparation 

Shoalwater Islands Nature Reserve Area 1992-2002 20.10,1992 

Woodman Point Regional Park Area in preparation 

Rockingham Lakes Regional Park Area in preparation 

Jandakot Regional Park Area in preparation 

Forrestdale Lake Nature Reserve Area 1987-1992 10.7.1987 

Thomsons Lake Nature Reserve Area 1981-1991 Adopted 

18.8.1980 

Darling Range Regional Park Area in preparation 

Nature Reserves of the Shire of Serpentine- Area 1981-1991 Adopted 
Jarrahdale 18.8.1980 

Serpentine National Park Area 2000-2009 3.10.2000 
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Plan Plan type Plan period Date gazetted 

Lane Poole Reserve Area 1990-2000 14.12.1990 

South West Region 

Central Forest Region Regional Management Plan Regional 1987-1997 12.2.1988 

Yalgorup National Park Area 1995-2005 4.8.1995 

Benger Swamp Nature Reserve Area 1987-1992 12.2.1988 

Leschenault Peninsula Area 1998-2008 8.1.1999 

Leeuwin-Naturaliste National Park (under review) Area 1989-1999 21.4.1989 

Logue Brook Reservoir and Catchment Area Area 1990-2000 16.3.1990 

Waroona Reservoir and Catchment Area Area 1990-2000 16.3.1990 

Warren Region 

Southern Forest Region Regional Management Regional 1987-1997 12.2.1988 
Plan 

Perup Forest, Lake Muir Nature Reserve, Unicup Area in preparation 
Nature Reserve 

Shannon Park and D'Entrecasteaux National Park Area 1987-1997 8.1.1988 
(under review) 

Walpole-Nomalup National Park Area 1992-2002 3.7.1992 

Notes: 
Although the period of the plan may have expired, under section 55(2) of the CLM Act the plan 
continues until revoked or replaced by a new approved plan. However, provisions of the FP Act mean 
that a production contract written under a management plan expire with that management plan. 

'Date Gazetted' means the date that notification of the Minister's approval of the relevant plan was 
published in the Government Gazette (except those designated 'Adopted'). This is the date the plan 
becomes operative unless a later date has been specified in the plan. 

Plans gazetted prior to I 985 were prepared by the former Department of Fisheries and Wildlife. 
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APPENDIX 5 

Silviculture in State forest and timber reserves 

What is silviculture? 

Silviculture is the management of forest vegetation (mainly trees) to achieve specified 
objectives. It is the theory and practice of controlling forest establishment, composition, 
structure and growth to achieve those objectives. Silviculture is applied to achieve a wide 
variety of outcomes including erosion control; wood production and/or fibre production; 
watershed regulation; sustension of habitat for wildlife; maintenance of aesthetics; provision 
for recreation; etc. 

Objectives may be complementary to, or conflict with one another. The silvicultural system(s) 
is therefore the mechanism that determines the integration of varied objectives at the 
operational level. 

Silvicultural systems 

A silvicultural system defines an overall suite of treatments through the life cycle of the forest 
to achieve the specified objective. 

Silvicultural treatments usually, (but not always), involve felling trees. They can be divided 
into treatments designed to regenerate forest stands, or intermediate treatments that sustain 
vigor and desired composition and stand structure. These are summarised below: 

C/eatfelling 

All trees in a stand are harvested at the same time and regeneration is sourced from seeds 
from surrounding trees, retained seed trees, coppice, or artificial seeding or planting. The size 
or ext~nt of the clearfell patch will vary, but clearfellingprovides an open environment, which 
is desirable for regenerating shade-intolerant species. Site preparation, which is the removal 
of woody debris and weed competition, is required for successful regeneration of either 
naturally seeded or planted trees. 

Clearfelling alters wildlife habitat by replacing mature stands of trees with herbaceous plants, 
shrubs, and seedling trees. Therefore wildlife dependent on mature trees are disadvantaged, 
while other species may benefit. Clearfelling can be scheduled to create a variety of structural 
types, including stands of young trees, middle-aged trees, and older trees. Structural goals for 
the forest may be set to achieve this in a controlled way. There is little or no danger of 
damaging retained trees in subsequent felling cycles. 

Shelterwood 

The shelter wood system is applied when the species to be regenerated require. some 
protection from direct sunlight to become established. Depending on the initial condition of 
the stand, two or three partial harvests of the overstorey are used to regenerate the stand. The 
objective of the initial harvest is to improve the vigour and seed production of the remaining 
trees and to prepare the site for new seedlings. The remaining trees provide shade and shelter 
from extreme conditions. Subsequent harvests remove the shelterwood trees and allow the 
regeneration to develop as an even-aged stand. The species favoured by the shelterwood 
system are those that naturally regenerate in the shade. 
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Group selection 

A group selection silvicultural system involves the harvest of small groups rather than 
individual trees. The openings resemble clearfellings, but since they are small (less than 1 
hectare to 10 hectares), the edge trees still provide a protected environment for the developing 
regeneration in the group opening. This method is similar to single tree selection in that 
harvests are frequent, but it is easier to avoid damaging the residual stand. The number of 
roads required, and the frequency with which they are used, is greater for group and single 
tree selection than for other silvicultural systems to supply a similar total volume of timber 
over time. 

Single tree selection 

In single tree selection, each tree in the stand is evaluated. Less productive trees are removed, 
overly dense areas are thinned, and mature trees.are harvested (selecting only the biggest and 
best trees, known as 'high grading', eventually reduces the quality of the trees that are 
growing on the site). Seedlings of shade-tolerant trees develop wherever they can find space. 
Cuttings are more frequent over the forest area than with other silvicultural systems, and 
damage to the remaining trees is a consideration. 

Thinning 

Thinnings are prescribed to reduce competition between trees and to accelerate growth on the 
trees that remain. Thinnings are grouped as commercial or non-commercial, depending on 
whether the harvested trees can be sold. They might be termed as thinning from above, where 
dominant and co-dominant trees are removed, or thinning from below where smaller trees 
with crowns below the dominant trees are removed. 

Improvement cuttings 

Improvement cuttings are made to remove competing, less productive trees to favour 
vigorous, commercially valuable ones. The choice of species depends on the objectives for 
timber, wildlife, aesthetic appeal, or recreation. Many trees that have little to no timber value 
might be left to favour these other uses. 

Salvage cutting 

Salvage cuttings are prescribed to remove trees infested with insects or disease, that may pose 
a threat to the remaining stand, or trees damaged by fire or windstorms. 

History of silviculture in Western Australia (Bradshaw 1999) 

Karri 

1880s to 1925 
During this period karri was logged at Denmark on the south coast and at Boranup near 
Augusta. Clearfelling was the silvicultural system practiced, although this was not a 
deliberate policy but a result of no forest management and no intention of regenerating the 
forest. The cut over areas were destined to be turned into farms, however, the stands were 
burnt on completion and dense regeneration established from seed from trees not felled. 

Most of the Denmark area was subsequently cleared for farming, however, most of the 
Boran up area was retained and became State forest and more recently national park. 
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1925 to 1940 
The first deliberate silviculture was practiced following the passing of the Forests Act 1918. 
Clearfelling was the system used and seed for regeneration came from cull trees most of 
which were ring barked following establishment of the regeneration. The Big Brook forest is 
an example from this period. 

1940 to 1967 I 

Around 1940 the silvicultural system changed to a selection system.· The reasons for this 
were: 

• a desire to reduce waste of smaller trees not used by the sawmill; 

• the need to leave trees on the area cutover to minimise pressure for clearing of the forest 
for farmland; 

• the need to cover greater areas of forest to salvage old and fire damaged trees; and 

• to create access in the forest, particularly for fire control. 

The maximum selection gap size was 120 metres in diameter (the seed dispersal limit) but 
typically gaps were down to 30 metres in diameter. The system was a failure from a timber 
production perspective because: 

• it was very difficuJt to conduct regeneration bums - in many cases they were either too 
cool to expose the seed bed to obtain regeneration, or too intense resulting in damage to 
the retained trees; 

• regeneration that did occur was suppressed by competition for light, nutrients and water 
from the retained trees, leading to an under-stocked forest; 

• retained trees declined due to exposure; and 

• the second harvest caused extensive damage to the regeneration as a result of the felling or 
the regeneration bum. 

Whilt: regeneration could be established, it could not be sustained, ~aking the approach 
unsustainable in the long-term. 

1967 (o present 
Clearfelling was resumed in 1967 to overcome the problems produced by the selection 
system. Regeneration was initially obtained through the use of seed trees but hand planting 
came to dominate, with some hand seeding due to logistical problems associated with 
infrequent seed years (natural karri seed cycles are irregular) and the number of coupes to be 
burnt. 

The maximum gap size for a clearfell patch was initially set at 200 hectares, but has 
subsequently been reduced to 40 hectares. 

The thinning ofregrowth karri was introduced during this period for karri regrowth around 30 
metres high. The age this occurs varies according to site quality but is approximately 20 years 
of age. The resulting product is usually only suitable for chip. The timing of second and 
subsequent thinnings depends on growth rate, markets and the intended rotation length for the 
stand. 
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Jarrah 

1870 to 1920 
Early jarrah cutting was unmanaged and determined primarily by the demands of the export 
timber trade. If the forest was of poor quality only the best trees were selectively cut, 
however, if the quality was high the forest was virtually clearfelled. In the prime jarrah forest 
around the town of Dwellingup, there are regrowth stands from this era of more than 1,000 
hectares. in extent. 

1920 to 1940 
A group selection system was introduced following the passing of the Forest Act. Where this 
was accompanied by the removal of cull trees that competed with the regrowth, small discrete 
patches of regeneration were successfully established. ' 

1940 to 1984 
Single tree selection replaced group selection from the 1940s to around 1970 when heavier 
cutting became more common. Single tree selection was not successful because competition 
from the remaining mature trees was such that satisfactory regeneration did not develop. 

1984 to present 
From the mid-1980s, a combination of systems has been used, depending on the structure of 
the forest and the condition of the existing li$fiotuber regeneration: 

• Cutting to gap (0.2 to 10 hectares) to release existing lignotubers so they can develop into 
saplings, etc (see Appendix 2 for a description of jarrah development stages). 

• Shelter wood cutting and follow up burning treatment to encourage the development of a 
lignotuber pool. This is practiced where there is currently an inadequate quantity of 
lignotubers to regenerate the site successfully if all the overstorey was removed. 

• Thinning of immature stands that are still actively growing to promote growth on retained 
stems. 

• Single tree selection in low quality stands. 

Over the past three years the average annual area cut over was 18,000 hectares. Table 15 
shows the proportion of this area cut to the silvicultural objectives. 

Table 15: Areas cut to silvicultural objectives since 1998 

Silvicultural objective used Area (ha) Percentage 
Thinning to promote growth 1,440 8 
Release of regeneration (cutting to gap) 4,165 23 
Establish regeneration (shelterwood) 7,375 41 
Single tree selection (selection) 975 5 
Selective (selection) 3,oso 17 
Other 995 6 
Total 18,000 100 

Source: Department of Conservation and Land Management Annual Reports 

Review of silvicultural systems for the draft plan 

The current silvicultural systems applied in the south-west forests are based on research and 
the experience of almost a century of applied silviculture. 
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Over time, the focus of silvicultural guidelines has broadened from the maintenance or 
enhancement of the productive capacity of the forest for timber production to include 
biodiversity, water and visual objectives. A review of the current guidelines, particularly with 
respect to ecologically sustainable forest management and the Montreal Criteria and 
Indicators, is underway to: 

• formally update the guidelines in the light of knowledge gained through application of 
current guidelines or from research findings, e.g. the Kingston study; 

• formally update the guidelines with respect to requirements of relevant reviews, e.g. 
Ministerial Advisory Group on Karri and Tingle Management 1999; and 

• update the guidelines with respect to broader ecologically sustainable forest management 
goals and to ensure th~ guidelines link to the objectives and strategies of the draft forest 
management plan. 

It was also seen as desirable to amalgamate the current guidelines into one document for each 
species. The first stage of the review is complete and a number of proposed changes have 
been put forward. The final guideline will be completed following comment on the draft plan. 
A description of the basis of the current guidelines, and the proposals for improvement, are 
summarised in this appendix. 

Jarrah 

Background 
There are four basic characteristics of jarrah that underlie the current silvicultural application: 

• it regenerates from seed; 

• it develops a pool of ljgnotuberous regeneration on the fores_t floor beneath the forest 
canopy; 

• when there is disturbanee to the overstorey canopy, e.g. fire or windstorm, regeneration 
will be released from the lignotuberous pool and begin development into mature trees; 
and 

• jarrah regrowth forest is very tolerant of competition and takes a long time for natural 
attrition in the number of stems to occur through dominance and suppression of 
individuals. 

These points must be considered when planning harvesting operations to ensure the 
productive capacity of the forest is sustained. 

In simple terms, where a lignotuberous pool of regeneration exists and the overstorey is 
mature, harvesting can be applied to remove the overstorey and allow regeneration to be 
released. Where regeneration is lacking ·or non-existent, regeneration from seed can be 
encouraged. Where a regrowth forest already exists from past disturbance a thinning can be 
applied to remove suppressed trees and improve growth on the trees selected for retention. 
These treatments translate into what has been commonly termed: 

• the creation of gaps where regeneration is i;i.dequate; 

• the retention of a shelterwood where regeneration is inadequate; and 

• application of a thinning treatment where a regrowth forest already exists. 

It should be noted that the application of shelterwood does not reflect the classic definition of 
this technique as described in the early part of this appendix. Jarrah regeneration does not 
require the protection of a retained overstorey to provide for development. It will in fact 
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develop more rapidly in the absence of a retained overstorey. The retained overstorey is 
simply a source of seed from which regeneration may establish and provide for the 
maintenance of forest values during the extended period required for lignotuberous 
development of regeneration to a stage capable of release. 

The jarrah forest is naturally uneven aged and one aim of silvicultural application is to sustain 
this. However, rather than applying single tree selection which results in the difficulties 
previously described, group selection methods are applied particularly when applying gap 
treatments. The minimum size group is two tree heights or about 50 metres in diameter. The 
largest size group is about 10 hectares with this limit being set to achieve objectives for visual 
amenity and biodiversity conservation. 

Over much of its range, jarrah is the dominant species of the jarrah forest. Marri, ( Corymbia 
callophyla), occurs to a lesser or greater degree depending on location. The proportion of 
marri increases progressively from the northern jarrah to the southern jarrah and karri forest. 
Other species of importance in the jarrah forest include wandoo, (Eucalyptus wandoo) which 
occurs mainly on the eastern margins of the forest and blackbutt, (Eucalyptus patens) which 
occurs in the moister more fertile gully sites. 

Proposed changes to jarrah silvicultura/ guideline 

The main changes proposed to the existingjarrah guidelines are summarised as follows. 

Exclusion of old-growth areas from harvesting 
A separate management guideline has been developed for this in Appendix 14. 

Revised habitat retention requirements 
In the light of the results from the Kingston research project, retention of primary habitat trees 
is proposed to increase from four to six trees per hectare. The characteristics required for 
these trees would also change, having the effect of retaining less vigorous more senescent 
trees than before. This change in number of primary habitat trees would also change the 
required success criteria for retention from 20 primary per five hectares to 30 primary per five 
hectares. 

An additional requirement to explicitly mark for retention of balga (grass trees) is proposed, 
to provide greater diversity of retained habitat for, in particular, ring-tail possums. The work 
that has been completed in Kingston has identified balga as an important refuge site for this 
species. Where available, four large balga per hectare would be marked for retention. 

A requirement to retain all natural hollow logs with a pipe of more than 10 centimetres 
diameter, and length of more than three metres is also proposed. 

It is proposed that a greater emphasis be placed on the protection of retained habitat from fire 
applied during the regeneration process. 

I 

Predator control 
A significant addition is the proposed fox baiting to achieve predator control. This 
complements the greater emphasis on habitat retention at the coupe level and is intended to 
remove predator pressure on sensitive species during the period of regeneration of the forest 
when they are most vulnerable. · 
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Planting jarrah in gaps in the southern high rainfall forest 
Results of research conducted in the high rainfall southern forests have shown that planted 
jarrah seedlings can successfully grow into well- formed saplings and poles without passing 
through a prolonged lignotuber phase. One silvicultural issue that has been identified in the 
high rainfall southern forests is the proliferation of marri regeneration following harvesting, 
which can preclude adequate jarrah regeneration. The introduction of planting jarrah 
seedlings would allow for a means of ensuring adequate, successful regeneration of jarrah on 
these sites. 

Refinement to shelterwood retained basal area 
Based on the results achieved with the application of the current silvicultural guideline, the 
retained basal area in shelterwood treatments would be reduced from 15 square metres per 
hectare, to 8 to 10 square metres per hectare. This would reduce competition from th~ 
retained overstorey, allowing more seedlings to establish successfully. 

Management of dieback infested areas 
The proposal provides for a precautionary approach to the management of dieback on sites 
where any intensification of the disease is likely to result in high impact to forest values. On 
these sites it is proposed to retain 15 square metres per hectare of overstorey cover. 

'On those sites where intensification of the disease is unlikely, as defined by rainfall and 
vegetation complex, silvicultural application would be the same as dieback-free forest. 

Definition of an eastern jarrah type 
This is a new approach to define that area of the eastern jarrah forest where the expectations 
of its capacity to establish regeneration following standard application of silvicultural 
guideline 1/95 have been over ambitious. The main components of the proposed management 
of these areas is to accept a lower stocking level of regeneration, a uniform retention of 
retained tree cover, maximise the use of existing regeneration through coppice treatments and 
accepting a longer period of recruiti;nent of seedlings through multiple regeneration events . 

. 
Easternjarrah has been defined on the basis of rainfall zone and vegetation complexes. 

Application of coppice treatments 
Greater emphasis is proposed to be placed on applying coppice treatments in gap application 
to achieve acceptable stocking levels. Coppice treatments have the advantage that the coppice 
regeneration already has a very well-developed root system, which means the growth of 
coppice shoots is rapid. 

Jarrah planting 
A guideline for jarrah planting is proposed, with two seed collection zones, north and south of 
the Preston River. This represents a precautionary approach as current data on genetic 
variability suggest minimal variation within the main jarrah belt. 

Landing rehabilitation 
Explicit requirements and success criteria for landing rehabilitation are proposed. 

Regeneration surveys 
A requirement to survey at least a five per cent sample of gap release regeneration in the first 
year following release burning is put forward, to provide for a formal measure of the success 
or otherwise of gap regeneration. 
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A measurement ofretained forest structure (thinned forest) or measure ofretained basal area 
is also proposed, particularly for establishment surveys in areas harvested to shelterwood. 
The requirement for this has been introduced on the basis that if the forest has been subject to 
a thinning or remains at full stocking of overstorey, establishment of regeneration cannot be 
expected and is not required. The retained basal area suggested is 12 square metres per 
hectare. 

Management of fire damaged regrowth 
Where wildfire has seriously damaged the growth potential of regrowth jarrah forest 
guidelines for remedial treatments have been proposed. Where damage is serious coppice 
treatments are suggested. 

Karri 

Background 
Karri regenerates from seed and successful germination and growth of seedlings depends on 
seed falling onto recently-exposed mineral soil, following the removal of the overstorey 
canopy. It is important that the site is free of competing understorey vegetation to allow karri 
seedlings to become successfully established. Under natural conditions, exposure of mineral 
soil over large areas is achieved through wildfire. 

Unlike jarrah, karri seedlings do not have a lignotuberous phase. Following successful 
establishment they continue rapid growth into saplings and subsequently poles. They are 
intolerant of competition and will succumb rapidly once suppressed. A newly regenerated 
forest may contain thousands of seedlings per hectare, but natural selection through 
competition will result in only about 150 of the most vigorous trees remaining after about 100 
years. Although natural mature karri forest may contain trees of various ages (the result of 
local disturbances) even aged patches of varying size are also common. · 

The regeneration characteristics of karri described above, coupled with its very large size at 
maturity, suit the application of a clearfelling system of silviculture. This is similar to other 
tall forests of the world. The minimum size patch for effective management is approximately 
two hectares, while the maximum is constrained to 40 hectares for visual and biodiversity 
reasons. 

Karri is not found in large continuous tracts. It occurs as discrete stands where favourable 
soils occur and depending on site conditions and stand history, varies in structure from pure 
karri to mixtures with other species to varying extent. The most frequently occurring species 
other-the karri is marri. Mixed forest of karri, marri and jarrah are also common. The mix 
may also ·contain blackbutt in the moister, more fertile gullies. 

Proposed changes to karri silvicu/tural guideline 

The main changes proposed to the existing karri guidelines are summarised as follows. 

Exclusion of old-growth areas from harvesting 
A separate management guideline has been provided for this in Appendix 14. 

Management of two tiered stands to conserve growing stock 
The proposed management of these stands is to retain as much regrowth growing stock as 
possible within harvesting constraints. The intent of this is to increase the amount of potential 
sawlog available in the mid-term. Previously only regrowth patches that met full stocking 
requirements or minimum patch dimensions, e.g. one to two hectares, have been considered. 
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Management of mature and two tiered mixed forest 
Currently these stands are harvested by clearfelling with the emphasis in regeneration 

· focusing on the karri component. The new guideline proposes to manage these stands within 
the context of the jarrah silvicultural guideline, i.e. retention of habitat trees and crop trees 
with a more balanced approach to the maintenance of the mix of species in the regeneration 
phase. The effect would be that the regenerating forest would have greater structural 
diversity, and the regeneration a greater component of marri andjarrah relative to karri. 

Limitations to clearfell patch size 
The recommendation of the Ministerial Advisory Group on Karri Tingle 1999 has been 
included. This limits the clearfell patch size in mature and two-tiered forest to 40 hectares, 
and 20 hectares in regrowth forest. 

Retained marri chipwood 
With the reduced market for marri chipwood, there has been a requirement to manage 
retained marri in coupe to balance both unnecessary disturbance and the requirement to 
regenerate the forest following harvesting. Basal area guidelines are proposed to allow for 
this. In practice it would result in some marri being felled to waste to facilitate regeneration 
while accepting that a large component of the retained marri would be left to grow on as part 
of the resulting forest structure. 

Retained patches of mature forest 
A guideline is proposed to aid coupe planners on implementation of the 400 metre retention 
rule in karri. 

Marking of potential habitat trees 
The marking of potential habitat trees in clearfell coupes is proposed for genera' adoption. 

Landing rehabilitation 
Explicit requirements and success criteria for landing rehabilitation are proposed. 

Thinning with stump removal where Armillaria is present 
Research has shown that Armillaria has the potential to be a significant concern for regrowth 
management. As recommended by research, stump pulling at the time of first thinning is 
prescribed for those areas where severe damage to regrowth stems from the fungus is evident. 

Post-thinning burning 
Guidelines prescribing conditions under which post-thinning burning can be carried out are 
proposed. · 

Response to fire damage in regrowth 
A decision matrix is proposed for management of regrowth stands suffering damage from 
wildfire. The aim of this matrix is to sustain the productive capacity of the stand. 

Wandoo 

Background 
Wandoo forest generally occurs on the eastern periphery of the jarrah forest, east of the 700 
millimetre rainfall isohyet. It occurs as a woodland associated with an open herbaceous or 
grassy understorey. 

Wandoo regenerates from seed and, like jarrah, develops a lignotuber which may take a 
number of years to develop to a stage that is capable of dynamic growth into a sapling. The 
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use of fire to establish ashbed for the effective establishment of seedlings is critical for 
regeneration. Ashbed is created where the crowns or boles of fallen trees are burnt away. 
Due to the close association with ash bed, regeneration tends to occur as clumps, which in 
tum leads towards an uneven aged forest structure. · 

Wandoo following release from the lignotuber phase of development is very sensitive to 
damage from fire. Any applied fire needs to ensure that this sensitivity is taken into account. 

Proposed changes to wandoo si/vicultural guideline 

The main changes proposed to the existing wandoo silvicultural guideline are as follows. 

Increased emphasis on habitat 
A greater emphasis is proposed on retention of habitat. The guideline is similar, but less 
prescriptive, than the requirements described for jarrah. 

Acceptable regeneration standard 
There has also been an amendment to the acceptable standard for successful regeneration. 
This has changed from 10 seedlings on 50 per cent of ashbed, to 10 seedlings on 70 per cent 
of ashbeds. 
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APPENDIX 6 

Establishment of a comprehensive, adequate and representative 
(CAR) reserve system 

An objective of the draft forest management plan is to establish a conservation reserve system 
that meets world's best standards in terms of comprehensiveness, adequacy and 
representativeness. 

The National Reserve System (NRS) Program seeks the establishment of a comprehensive, 
adequate and representative (CAR} reserve system of protected areas that will preserve 
Australia's native biodiversity. The Guidelines for the NRS (Commonwealth of Australia 
1999) aim for the reserve system to contain samples of all ecosystems identified at an 
appropriate regional scale. In doing so it also aims to consider the ecological requirements of 
rare or threatened species and ecological communities and ecosystems, special groups of 
organisms such as those with specialized habitat requirements, wide ranging or migratory 
species or species vulnerable to threatening processes. 

Comprehensive, adequate and representative 

The terms comprehensive, adequate and representative together capture the desired concept of 
the ideal conservation reserve system. The following is an explanation of these terms when 
used to describe the reserve system (Commonwealth of Australia 1999): 

Comprehensive refers to the inclusion within protected areas of samples of each of the 
ecosystems discernible at the bioregional scale. It is the primary criterion because the 
likelihood of including functional assemblages of all species within a bioregion will be 
greatest when the full range of ecosystems present within an area is selected. The most 
appropriate ecosystem classification for reserve design will include attributes of vegetation 
structure· and flora/fauna composition in conjunction with environmental attributes. 
Currently, there is no consistent description and mapping of such ecosystems at an 
appropriate scale across all Australian bioregions. Where bioregions currently lack such 
vegetation mapping, the best use should be made of all other available environmental 
classification and mapping information to define ecosystems. 

Adequate refers to how much of each ecosystem should be included within a protected area 
network in order to provide ecological viability and integrity of populations, species and 
communities. The number of individuals (and hence area) needed for the long-term 
conservation of species varies appreciably between organisms. Species naturally occurring at 
very low densities (and/or requiring very large home ranges) and species, which may need to 
track resources, which ebb and flow across extensive landscapes, will need large areas 
maintained. The area requirements for such species can be estimated and these will provide 
some guidelines for minimum area requirements for the particular ecosystems in which they 
occur. In the absence. of such estimates, the criterion of adequacy. can be considered by 
aiming to conserve at least a substantial proportion of the extent of every ecosystem. As a 
general rule, the greater the extent reserved, the more likely that the ecological functioning 
and species composition of an ecosystem will be maintained. However, there is no single 
threshold value that guarantees this persistence for any or all ecosystems. Some ecosystems 
are much more threatened and less resilient than others and these may need higher levels of 
and more urgent protection. Replication across the range of geographic, environmental and 
biotic domains should be considered. The principle to apply is that ecosystems are 
represented within the protected area network at more than one site, hence providing some 
greater safeguard against catastrophic events. 
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Representative is comprehensiveness considered at a finer scale, and infers that the 
variability within ecosystems is sampled within the reserve system. The consideration of 
representativeness aims to ensure that information on species distributions and 
intrinsic/genetic variations is included in the reserve system. The essential thing is that known 
species and genotypes are adequately reserved with the aim of maximising their viability 
within a bioregion, not necessarily that they are represented in every ecosystem in which they 
have been recorded. 

The reserve system proposed in the draft plan is in two parts. Inside the RF A area an 
expanded reserve system was proposed in the RF A, based on NRS principles, and 
subsequently the Government's Protecting our old-growth forests policy has committed to 
further reservations. Outside the RFA area a different level of vegetation mapping is available 
and there has not been a rigorous process of application of the NRS principles. 

Inside the RFA area 

Objectives for the CAR forest reserve system 

The Commonwealth and the States agreed in what is known as the JANIS process 
(Commonwealth of Australia 1997a) that the objectives for a CAR forest reserve system in 
the RF A process are to: 

• maintain ecological processes and the dynamics of forest ecosystems in their landscape 
context; 

• maintain viable examples of forest ecosystems throughout their natural ranges,· 

• maintain viable populations of native forest species throughout their natural ranges; and 

• maintain the genetic diversity of native forest species. 

Selection criteria for the CAR forest reserve system 

The objectives for the CAR reserve system are implemented through biodiversity criteria that 
guide the selection of areas for inclusion. The JANIS criteria were that: 

• 15 per cent of the pre-17 5 0 distribution of each forest ecosystem should be protected,· 

• at least 60 per cent of ecosystems recognised as vulnerable should be protected; 

• rare and endangered ecosystems should be reserved or protected by other means; 

• reserved areas should be replicated across the range offorestecosystems; · 

• the reserve system should maximise the area of high quality habitat for all known 
components of biodiversity wherever practicable, particularly of 

• 

• 
• 
• 

rare, vulnerable or endangered species, 

special groups of organisms, 

areas of high species diversity, natural refugia and centres of endemism, and 

species whose distribution are not well correlated with any particular forest 
ecosystem; 

• reserves should be large enough to sustain the viability, quality and integrity of 
populations; 

• the full range of biological variation within each ecosystem should as far as possible be 
sampled,· and 
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• in fragmented landscapes, remnants that contribute to sampling the full range of 
biodiversity are a vital part of the system and should be protected. 

Defining forest ecosystems 

The JANIS criteria for a CAR reserve in Australia's forests defined 'ecosystem' as: An 
indigenous ecosystem with an overstorey of trees that are greater than 20 per cent canopy 
cover. These ecosystems should normally be discriminated at a resolution requiring a map
standard scale of 1: 100, 000. Preferably these units should be defined in terms of jloristic 
composition in combination with substrate and position within the landscape (e.g. Beard 
1979b and 1979c; Young and McDonald 1989; Kirkpatrick and Brown 1991, and Ecological 
Vegetation Classes as identified in Victoria as appropriate). 

To be effective in meeting the criteria, ecosystems must be mapped, differentiated between 
forest and non-forest, and be resolved at least at a scale of 1:100,000. There are six systems 
that could be considered. These are (i) the Interim Biogeographic Regionalisation for 
Australia (IBRA) (Thackway and Cresswell 1995), (ii) the vegetation maps of Beard (Beard 
1979a), (iii) the forest type mapping of the former Forests Department (Bradshaw et al. 
1997), (iv) the vegetation complexes of Havel and Mattiske (2000), (v) the ecological 
vegetation systems of Havel (2000) and (vi) the forest ecosystems devised for the RF A 
(Bradshaw and Mattiske 1997). 

IBRA was endorsed by the Australian and New Zealand Environment and Conservation 
Council (ANZECC) in 1995 and is used by the NRS Program as the framework for 
implementing its selection criteria. It combines climate, lithology and geology, landform, 
vegetation,. flora and fauna and other available attributes into 85 biogeographic regions for 
Australia (Thackway and Cresswell 1995). The area of this draft plan is dominated by one 
IBRA region (Jarrah Forest) and includes parts of two others (Swan Coastal Plain and 
Warren). Some IBRA regions have been broken into sub-regional units. IBRA is not suitable 
at the scale required to evaluate representativeness of the reserve system because the scale is 
too coarse and there is no differentiation of forested and non-forested ecosystems. IBRA is 
best used as a strategic tool for identifying the relative reservation levels of ecological regions 
across Australia. 

Beard (1979a) mapped the south-west at 1 :250,000 scale using a structural classification 
based on growth form and foliage cover of the tallest stratum with the dominant element of 
floristic composition also noted. This was later refined for use as the basis for implementation 
of the National Reserve System throughout Western Australia (Hopkins et al. 1996). A 
limitation of the Beard classification is that it is not based on a quantitative analysis of 
floristic composition and in the jarrah forest some of the units cover very extensive areas. 

Forest associations in the south-west of Western Australia were mapped by the former Forests 
Department using aerial photo interpretation in the 1950s and 1960s with subsequent survey 
work by both the Forests Department and the Department (Bradshaw et al. 1997). It is a 
vegetation mapping based on the dominant tree species and discriminates forest from non
forest on the basis of canopy cover. It mapped 23 forest associations but did not include 
floristic composition of the understorey, hence was not sujtable by itself for defining· 'forest 
ecosystems'. 

At a finer level, Havel and Mattiske (2000) mapped vegetation complexes for the RF A region, 
extending and updating the mapping that had previously been undertaken by Heddle et al. 
(1980). These are based on soil, land form and floristics. In all they identified more than 300 
vegetation complexes and mapped them, however, the complexes did not differentiate 
between forest and non-forest types so could not be used as the primary ecosystem definition. 
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Havel (2000) used the mapped vegetation complexes to identify and map ecological 
vegetation systems, being vegetation units appropriate to a 1:500,000 scale of mapping. There 
are some 100 units identified at this scale and each unit is generally an aggregation of a 
number of vegetation complexes. These maps do not differentiate between forest and non
forest communities. 

As there were weaknesses in all available vegetation mapping systems in relation to the 
definition of 'forest ecosystems' for the purposes of defining a CAR reserve system in the 
south-west forests, it was necessary to define and map forest ecosystems for the purposes of 
the RFA. This was done by Bradshaw and Mattiske (1997). They used the existing forest 
associations (Bradshaw et al. 1997) to discriminate forest from non-forest communities. To 
subdivide the broader forest associations into units with similar floristic composition they 
used the understanding of vegetation complexes (Heddle et al. 1980; Havel and Mattiske . 
2000). These complexes are largely a reflection of floristic composition which is in turn 
primarily determined by a combination of climate, soils and landform. That subdivision 
resulted in 27 forest ecosystems being identified. 

Inclusion of high quality habitat 

In the RF A process, species that are threatened were assessed for priority inclusion in the 
reserve system. In addition, areas important for disjunct and relictual populations as well as 
centres of endemism and richness for flora were assessed for priority inclusion in the reserve 
system. 

Providing security of land category and purpose to the CAR forest reserve 
system 

The areas selected for the CAR reserve system need to· be provided with security of land 
category and purpose. This is best done through the establishment of formal reserves but 
informal reserves (see Appendix 3) may also contribute to the CAR reserve system. 

The contribution of informal reserves to biodiversity conservation in general and the CAR 
reserve system in particular has been contentious since informal reserves were introduced in 
the forest in the early 1970s. The debate became more focused with respect to their 
contribution to CAR reservation targets in the latter half of the 1990s with the Deferred Forest 
Assessment (DF A) and the RF A that followed it. 

As a part of the DF A process, the Commonwealth established a Commonwealth Scientific 
Advisory Panel (CSAP), to which it refened a number of issues for advice, including the 
issue of the conservation role of informal reserves in Western Australia. The issue centred on 
how much old-growth forest was reserved in formal reserves and informal reserves and what 
should be the appropriate balance of formal and informal reservation of old-growth. The State 
and Commonwealth agreed that reservation targets for biodiversity were achieved. 

The CSAP recommended, as a precautionary measure for the OF A, that a buffer be added to 
the outer margins of all linear reserves considered for inclusion in meeting CAR reservation 
targets, on the basis that edge effects might affect the values of these linear reserves. The 
position adopted in the DFA was that smaller informal reserves (60-metre wide first, second 
and third order stream reserves and 200-metre wide road reserves) would not contribute to the 
achievement of CAR reservation targets, and that a deduction of 25 per cent of the area of 
400-metre wide road reserves for karri and 15·per cent for jarrah for internal edge effects was 
also allowed. 
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The Western Australian Government established a Scientific Panel to review this issue and 
provide advice. The Panel concluded that the larger linear reserves clearly provided special 
significance and representativeness to the total reserve system in the forests ofWestern 
Australia. The Panel was of the opinion that the Commonwealth position was vastly 
overweighed for the Western Australian situation and there was no justification for the 
buffering or discounting that the Commonwealth sought. 

For karri forest at the time of the DFA; some 49 per cent of old growth (as mapped at that 
time) occurred in proposed and existing formal reserves and for jarrah forest the figure was 
some 42 per cent. 

The report on the DF A process identified the need for the issue of informal reserves to be 
considered in th~ preparation of the RF A. During the RF A process, a draft discussion paper 
on the issue of informal reserves was prepared and this discussed a number of alternative 
approaches to dealing with the issue. 

The public consultation paper for the RFA, Towards a Regional Forest Agreement for the 
South-West Forest Region of Western Australia - A Paper to Assist Public Consultation, 
described the position taken to that stage of the RF A process, and sought public comment. A 
large number of submissions was received on this issue and these were considered in the 
development of the RF A. The position adopted for the RF A was not the same as for the 
public consultation paper. 

The RF A agreed that CAR informal reserves are the following components of the informal 
reserve system: 

• stream reserves of a width equal to or greater than 150 metres; 

• those informal reserves and adjoining areas of land that were accredited by the CSAP for 
theDFA; 

• diverse ecotype zones of an area equal to or greater than 40 hectares; 

• 400-rrietre wide travel route reserves in the area containing Karri Yellow Tingle 
ecosystem; and 

• the Bibbulmun Track travel route reserve (400 metres wide). 

This draft plan carries forward the position adopted for the RF A when assessing the 
achievement of CAR targets. 

Steps in identifying ecosystems for inclusion in the CAR forest reserve system 

Based on the JANIS criteria, the RFA process analysed the adequacy of the reserve system set 
out in the Forest Management Plan 1994-2003 and identified areas that could contribute to 
meeting the new targets using forest ecosystem mapping. In May 1999, the RF A determined a 
significant net addition to the reserve system resulting from the Forest Management Plan 
1994-2003. ' 

In December 1999, following the report and recommendations of the Ministerial Advisory 
Group on Karri and Tingle Management (Ferguson et al. 1999), the then Government acted to 
protect karri and tingle forest ecosystems. This was done by excludir.g timber harvesting in 
sensitive areas of the forest blocks of Beavis, Burnett, Carey, Dawson, Deep, Gardner, 
Giblett, Jane, Keystone, Northcliffe, Ordnance, Sharpe, Swarbrick, Thomson, Wattle and 
Wye. The Government did not at the time indicate whether these areas would be added to the 
reserve system. 
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